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Tiivistelma

Tiassd pro gradu tutkielmassa on tutkittu erilaisia hinnoittelustrategioita
matkapuhelinverkkojen (MTN)lisiominaisuuksille. Hinnoittelua on tutkittu
kolmesta eri nikokulmasta (i) MTN laitteistojen valmistajien kustannukset (ii) MTN
lisdominaisuuksien tuoma arvo matkapuhelinoperaattoreille (iii) loppukayttijan
saama hyoty MTN lisiominaisuuksista. MTN toimialalla arvo muodostuu sadoista
eri muuttujista ja matkapuhelinoperaattorit vaihtelevat huomattavasti kokonsa ja
liiketoimintakonseptinsa puolesta. Tassi pro gradu tutkielmassa huomattiin, etta ei
ole mahdollista muodostaa yhti yksittdistid menetelméii tai tyokalua, jolla voitaisiin
hinnoitella yleisesti kaikkia MTN lisdiominaisuuksia. Paasaitoisesti
hinnoittelustrategiat, jotka perustuvat mitattavissa olevaan muuttujaan, kuten
kustannuksiin, kysyntééin tai arvoon, ovat parempia kuin ilman mitattavia muuttujia
kayttivit hinnoittelustrategiat. Pro gradu tutkielman tulokset niyttivit vaikka yhtia
yksittdisti toimivaa hinnoittelumenetelmii ei ole mahdollista luoda, niin on
mahdollista muodostaa sekvenssikaavio tai yleisperiaateet avustamaan sopivan
referenssihinnan l6ytimiseksi. Lisiiksi on mahdollista rakentaa uusia tyokaluja tai
muokata olemassa olevia tyokaluja avustamaan hinnoittelua kayttiden analyyttisia
menetelmii.
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Abstract

In this Master’s thesis are investigated different pricing strategies for additional
features in Mobile Telecommunication Networks (MTN). Pricing is studied from
three different perspectives (i) MTN equipment vendor costs (ii)) MTN operator
value from additional features and (iii) end user benefits from additional features.
In the MTN industry value is formed from hundreds of different variables and the
MTN operators are varying significantly on size and business concept. In this
Master’s thesis it was found that it is not possible to select any universal pricing
strategy or tool that would fit for all additional features. Generally pricing strategies
based on a measurable variable like cost, demand or value, are better than those
strategies, where the price or part of it is set without any direct link to any such
variable. Even if no single common practical pricing method can be formed; it is
possible to build a sequence chart or guidelines for assisting pricing decisions in
finding most suitable method for finding an optimal reference price. Also for some
individual features it is possible to build a new pricing tool or modifies an existing
tool for calculating a proper reference price for an additional feature via analytical
methods.
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1. Introduction

1.1. Background for the study

In the past two decades we have seen a rapid clianige telecommunication industry. For
many centuries fixed line telecommunication networominated the way people
communicated and how information was spread thraelgphone and fax modem. However,
already for many years mobile communication haartfedominated the traditional voice
communication in developed countries (e.g. BBC 200@day the line between information
and voice communication has become increasinglyrdduas internet is used for voice
communication and Mobile Telecommunication Netwgiid N) are used for data services.
In data services fixed line subscriptions weré dtiminating few years ago also in developed
countries and the few attempts to launch mobila tad failed (Saarikoski 2006). However,
there came a clear trend towards mobile broadbatadas MTN technology evolved and was
able to provide better and faster data rates fos@ibers (e.g. Gartner 2007). Worldwide
mobile data traffic will increase 13-fold over thext four years, and from which global

mobile data traffic represents annual growth rét@6opercent (Cisco Systems 2013).

The importance of MTN industry to national secuyrity (Information Technology) and
business applications as well as personal andatstenunication is still increasing rapidly
throughout the world. Because of the importancéhef MTN industry for society, it is no
wonder that the MTN industry faces many externahrin form of different standards, as
well as domestic and international laws and reguiat This is discussed more in later
chapters. The MTN industry is also characterizedhinge investment and R&D costs,
extreme technological complexity, rapid technolagievolution, tight competition and
mergers both from the vendor and the operator §idelTN the network is split into smaller
parts, which are sold independently to the opesatgiving the operator the possibility to
customize the network for their specific needs.&se of the reasons explained, the MTN
industry is very different from any other industihis is particularly clear when it comes to
the pricing strategies applied for the MTN equipinemd services, offered by the vendors to
the operators. The correct price offer is an essguairt of competitive advantage and should

be carefully considered by each vendor’s busineateg)y.
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There has been a clear trend in the resent yeaufomization, so that the operators can
also buy additional features for their MTN in adutit for the basic functionalities at a single
Network Element (NE) level. The additional featutgpically increase capacity, reduce
operator costs or provide some new service, whaih fee sold to the end user. However
finding a suitable analytical method for calculgtian appropriate reference price for the
additional features is problem in many cases. NMBEN business model studies have been
mainly marketing related, and lacked the analytiinkage between marketing and

management accounting, and this is why furtherystgdis needed in this area.

Research on intangible additional feature pricind MTN business modeling in the feature
level is quite limited. In Techno-Economics of Igtated Communication Systems and
Services (ECOSYS) project is studied MTN businesmacroeconomic level by modeling
different business scenarios. ECOSYS has publisiatld articles and developed tools for
modeling the MTN business mostly from the macroeoaic operator point of view. The
ECOSYS project is done in cooperation with univiesj MTN operators and MTN vendors
aiming to develop a strategic techno-economic amlfyamework for the MTN industry. In
theHelsinki School of Economics (HSE) two masténissis have been done about pricing of
digital products and about factors affecting thécipg software products. These thesis
concentrated of pricing of whole products and matependent features sold on top of the
main product. Many articles exists about the adlilN business and business development.
Ballon (2007) and Engel (2007) are some of the nmistesting ones in this area, covering in
their articles how new technology in MTN industryliioe adopted and how IP technology
will change the industry.

1.2. Goals and scope of the study

The purpose of this master’s thesis is to exanheedifferent analytical pricing methods for
the MTN additional features via a Case Company. Jdyger is divided into two parts. First
the price setting methods are studied from thréferént perspectives (i) vendor costs (ii)
operator benefits and (iii) end user benefits arndepelasticity. Pricing is studied trough
articles, prior studies, MTN industry related latrre as well as marketing and management
accounting related literature and interviews. Engihas put on how general theories and
practice fit to the special characteristics of t@N industry, and how management

accounting and marketing theories and practicds tiigether. Also it is studied does any
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public tools or analytical methods, which could used for calculating the operator or end

user benefits for an individual MTN feature exist.

In the second part the findings of first part analgzed. The goal is to investigate, if it is
possible to form common recommendations to whal kihanalytical pricing method should
be used for a specific additional feature, when @aNWendor and the additional MTN
feature’s properties are considered. Also is ingastd is it possible to build a sequence
chart recommendation for selecting the most swetabicing method. Recommendations for

possible pricing tool development are given basquha 1 of this study.
Therefore the primary research question can bedst:

How pricing and pricing strategies of additionalatares in MTN could be

done most efficiently via management accountingraarketing perspective?
The secondary research questions are:

1) How the pricing methods takes into account (i) \encbsts (i) operator

benefits and (iii) end user benefits

2) Are there any public methods or tools available,jclwhcan be used for

assisting in the pricing of MTN additional featuPes

3) How additional features properties and MTN custorkeowledge can be

used in different analytical pricing methods?

4) Is it possible to build a sequence chart or toakjch would recommend a

suitable pricing method?

With efficiency is meant pricing strategies, methaxt tools for MTN additional features,
which seem most prominent for optimizing the busteartnerships between the vendors
and the operators especially in cases, where ibbkas difficult to find the right reference
price with traditional tools and pricing methodsheTmain target group for this master’s
thesis is product and upper technical managemethieiMTN industry. This master’s thesis
is also targeted to personnel involved in MTN mérige and Research and Development
(R&D).
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In this paper with the reference price method amckepsetting strategy is meant concepts to
set a reference price for certain MTN features,cwhs used as the basis for pricing, when a
product is launched. The reference price is a pmuddch will not be the actual price the
customer will finally pay for a certain feature.€éractual purchase price will be influenced by
e.g. changes in the competitive environment, tleseh marketing strategy, new trends in the
industry, technological evolution, the global ecomo situation and the bargaining power of
buyers and will be typically lower than the refezerprice, as the product gets more mature
and pricing erosion starts to effect (e.g. Por@f9land 1980, Nagle 1978). In the scope of
this paper are management accounting and investragnilations methods for calculating a
reference price for MTN additional features. Irstpaper are covered very lightly marketing
related pricing issues i.e. how the final marketmgl pricing strategy should be set and how
game theories, speculation of competitive actioncannibalization of old products will
affect the final price the customer will pay. Instmaster’s thesis no analytical tool for wider
business case simulation is built or simulated spscific scenarios for different marketing
strategies. Rather indications, which areas shbaldovered, in case such a tool would be

implemented are given.

1.3. Used methods

In management accounting area the typical reseaethods are typically separated in a
higher level between case studies and quantitatatistical analysis. Salmi and Jarvenpaa
(2000) see that case studies concentrate on findiumigiple views, new theories and new
hypothesis. Case study usually does not need tb thewries or hyphotesesi, unlike
nomothetical research. Kasanen, Luukka and Siit¢h883) on the other hand separate the
research depending the research type, data coleatiethods and how the findings are
presented. Research type can be normative or gégeriype and based in theoretical or
empirical data. Data can be collected via stattanalysis, descriptive case studies, and
analytical mathematical models. The most importhimg in the research, is not how the data
is collected, rather how the findings are presemnaddifferent approaches or procedures.
Conceptual approaciproduces new knowledge primarily through reasoniiagtheoretical
frameworks. Innomothetical approachia causal models are tried to be formed deswgdpti
general lawsAction-oriented approacls somehting in between descriptive and normative

study, in where deep understanding of the studidgests, involved humans and change
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processes is targeteDecision-orientedapproach is similar Nomothetical approach, excepts

the research type is normative; the results arentiiedhelp management in running the firm

Constructive approacks a research procedure for producing new maragesnstructions,
i.e. new ways how to apply management accountingrabblem scenarios. For a case study

the three latter ones are the recommended ones.

Quantitative methods are not suitable for this wtgince there is not enough background
information for making the quantitative questiomraiAlso there would be a risk that the
sample size would be too small since there is anliynited size of MTN vendors globally.
There exist more operators globally, but insidesamtry typically on a few, and it might be
difficult to get enough operator responses for astjonnaire from abroad. For this kind of
study, where the goal is to study additional featpricing method in an oligopoly MTN
industry from different perspectives, a better rodtiis to study it through a case company
study and prior research. There is no testing @othesis and existing theories. Thus this
master’s thesis is a qualitative normative-consivaccase study. For achieving a better view
on the MTN business and additional feature prictmgngulation based on structured and
themed interviews, literature review and analydisawailable public pricing and network

business modeling tools are used in the thesis.

Case company interviews are mostly theme baseatviatvs done outside the case company
are structure based. Used literature is articless,wall as marketing and management

accounting related books.

1.4.  Outline of the study

Chapter two describes the MTN industry from botteehnical and an economical point of
view. The technical description covers the MTN ewioin, architecture and standardization
in order to give an overview of the technologicature of the MTN industry. This is done
because the target group is assumed to have sateotegical background in the MTN
industry and because the main focus is in the enanstudy of the MTN additional features.
The economical description is divided between agrajor and a vendor perspective. Chapter
two covers the current trends in the industry, tredmost important drivers and issues which
should be taken into account, when reference pacesset. The chapter lists MTN vendor

market shares and technologies in order to giveespenspective on the possible strategies,
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which competitors may have on pricing. The aim hi$ tchapter is also to give technical

personnel an overview on the economical naturee@MTN industry.

Chapter three covers basic pricing theories indbetext of competition, customers and
segmentation strategies. This chapter also dissyss® sensitivity and the problems related

to determining price sensitivity in MTN industry.

Chapter four starts with interviews from both theerator and the MTN vendor point of
view. Interviews are done based on a loose questione, from which the most important
points related to MTN pricing especially relatedused investment and cost accounting
methods, which can be used by the operator of veiod@valuating a proper price range, are
collected. The chapter continues concentratinghendifferent approaches described in the
introduction, including more detailed insight irffdrent cost accounting methods and their

suitability for the MTN additional feature pricing.

Chapter five lists and analyzes the pricing stiaggwvhich are formed from the information
gathered from chapters two to four. This chaptso ahows guidelines based on the pricing
strategies, which can be used by the vendor sideelecting a proper method for calculating
most suitable reference price for the MTN additioieatures. The guidelines also help in
estimating the feasibility of the additional feasr Calculations about some example

reference prices for additional MTN features arthatend of chapter five.

Conclusion in chapter six gathers the results ascudses the found solutions to additional
feature pricing in the MTN industry. This chaptéscasummarizes the remaining problems

for the additional feature pricing, which were sotves under this study.
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2. MTN industry description

There are certain aspects, which make the MTN @nmpmpared to many other industries.
First of all both the operators and the vendorsralatively large in size compared to other
industries. Both the seller and the buyers are ggsdbnals, with good resources for
supporting the procurement and selling proces,Alse industry is quite heavily regulated
and standardized and it has many connections toradtsecurity and the defense industry.
However, the nature of the industry changing raplocause of technological evolution,
changes in regulation as well as merges and atiquisiin both the vendor and the operator

side.

2.1. Mobile telecommunication networks technical description

To understand what actually is meant with an aold#i feature in the MTN, some basic
MTN architecture concepts should be explainedjregadrom the MTN evolution. There are
hundreds of additional features sold separatelythemn MTN market. In this chapter is

concentrated on the MTN general characteristics.

2.1.1. MTN evolution

The MTN technologies can be divided in to differgeinerations according to established
practice in the telecommunication industry (e.gsKada and Holma 2002 & Toskala and
Holma 2011). The First Generation (1G) contains dhalog system like ARP and NMT,
which are no longer supported in most countries.MTN was used mainly for voice calls

and had poor security control and very limited &ddal services.

The Second Generation (2G) contains the first @igd TN technologies such as European
Global System for Mobile Communications (GSM), Aman Interim Standard 95 (1S-95)
and Japanese Personal Digital Cellular (PDC). 26esys are all digital systems, which
resulted to, to some extent, better voice quadiitra services, such as call forwarding and
call barring. Security control was taken into uséhe form of International Mobile Station
Equipment Identity (IMEI) and A5 codes, which afeope specific, and A3 and A8 codes,
which are Subscriber Identity Module (SIM) card Gfie to prevent tapping, use of stolen
terminals and unauthorized calls. The first 2Gays had also a limited data call possibility

reaching bit rates of 10 kilo bit per second (kbg8he major change was also the global

8
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standardization, which allowed international traargmcy and global roaming possibilities

especially with GSM standard.

The data call started to really evolve, when GdnPexket Radio Service (GPRS) was
introduced in 2001 on top of the GSM platform. he toeginning GPRS gave 40 kbps data
rates, which was already enough for simple Wirekggglication Protocol (WAP) browsing.
The MTN evolution in data transfer distinguishee MTN from the earlier generation, so
that the concept 2.5G was introduced in the MTNugtd,. 2.5G followed soon in 2003 by
Enhanced Data Rates for GSM Evolution (EDGE) alsown as Enhanced General Packet
Radio Service (EGPRS), based on GSM platform. viegheoretical bit rates of 384 kbps,
which was enough to get an actual mobile internahection. However it did not reach quite
the date rates promised by the third generatior) Gtems, already under development at
this time. Therefore EDGE got the status of 2.75G.

The 3G MTN systems are mainly grouped based onm ttala rate capability, which was
increasing trough wider bandwidth and more effitierodulation. At the moment there are
three competing standards. Biggest standard botmadrket size and spread is Universal
Mobile Telecommunications System (UMTS) also knoas Wideband Code Division
Multiple Access (WCDMA). WCDMA name comes for thie imterface technology it uses.
The second biggest standard is an 1S-95 followedeCbBivision Multiple Access-2000
(CDMA-2000), which has lost most of its market ghtr UMTS. The third standard is Time
Division Synchronous Code Division Multiple Accg3-SCDMA), which is a Chinese 3G
variant. In addition to the higher data rates, 3GNVsystems provide also the possibility to
video calls.

At first UMTS gave the same date rates as EDGE|dtet releases with High-Speed Packet
Access (HSPA), increased the data rates alreadgveral Mega bit per second (Mbps) and
introduced different Quality of Services (QoS) fi@fclasses like streaming data traffic,

which could be used for video telephony. Again & rgeneration step was introduced in
form of 3.5G, pointing to UMTS HSPA releases.

In 2009 first 4G MTN networks were introduced irdommercial use. The first one was
Mobile Worldwide Interoperability for Microwave Aess (WiMAX). It is an advanced
version of fixed WiIMAX. WIMAX uses bigger bandwidtbompared to 3G, as it offered
already in the first release data rates of 15 MiY8AAX like other 4G a entirely based on
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data calls, lower data packet latencies and IPoffering big enough data rates and QoS for
fulfilling most of the needs for true mobile datargces ranging from online gaming and
video streaming to traditional web browsing aneiinet banking. QoS is defined mainly by
bitrates, packet latencies, and packet error nadeas guaranteed combination of these three
QoS variables. WIMAX was soon replaced by Long Té&wolution (LTE) as the main 4G
technology, which opened its first commercial netgoin 2010. LTE has even higher

frequency bandwidth and data rates, currently direg to 150 Mbps.

In the coming years LTE Advanced (LTE-A) networkswhere the data rates will be even
up to several hundreds of Mbps due to higher frequebandwidth and increased BS

processing power, are planned to be launched.

2.1.2. Standards

The MTN business is a highly standardized indugtnall its generations, and different
standards regulate strongly the telecommunicatimustry development. The aim of the
standards is to ensure interoperability betweencdemanufacturers and to create open

global markets for MTN devices and ensure globakp=tion for the MTN systems.

The two most important standardization bodies ia thdustry are the 3rd Generation
Partnership Project (3GPP) and The Institute ottileal and Electronics Engineers (IEEE).
3GPP is responsible for most MTN technologies, &M, UMTS and LTE (3GPP 2007).
For CDMA based technologies the standards are aseghrfrom the 3GPP to the 3rd
Generation Partnership Project 2 (3GPP2). IEEEspansible for WIMAX standards (IEEE
2005). The 3GPP and IEEE standards define how reféictand signaling between NE
interfaces should be implemented, e.g. which aeehighest supported data rates, how the
network functionality is shared between the NE hodl NE’s communicate with each other.
This brings limitations to the vendors when the M&juipment and features are designed,
since the equipment has to strictly fulfill the redards for getting standard and operator
acceptance. There has been a trend during thefgyastears to extend the standards even
further beyond NE interfaces inside the NE funaiidyg. Thus also some of the plug in cards
inside the NE and NE modules would be includedgeromarkets and could also be tested
against the standards for getting comparable guaditeptance requirements. The Open Base

Station Architecture Initiative (OBSAI) is one expl®m of a standard, which defines inter NE

10
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functionality. In OBSAI standards it is defined elgpw certain module interfaces inside the
Base Station (BS) should be implemented (Lanza@v20

2.1.3. MTN architecture

The 3GPP and CDMA based MTN architecture can balelvinto different sub networks
depending on sub network functionality. Access ekws responsible for radio path control
(e.g. radio transmission power and radio error rodptconnections establishment to the
mobile and handovers (call transfer to anotherarelb another base station). The NE related
to access network is formed from BS and the BSroblats. Access network is distributed
over the whole geographical MTN coverage area,rasdthe highest installation costs. Thus
the existing install base from an earlier netwarla icrucial benefit for cutting costs, since co-

siting a BS is typically just one third of the co$tinstalling a new BS. (Smura et al. 2005)

Tables 1-4 gather the most important network elaésan illustrating the investment needed
for the MTN, and how the elements scale to bothggmuhical size and amount of
subscribers. In table 1 are listed access netwofk dtributes, which are mostly
geographically scaled. Whereas the core networkeiés listed in table 2, the scaling is
based more on amount of subscribers. Value addeigvdtk Elements in table 3 are not
compulsory, but are needed for creating value apdidditional services. The tables 3

network elements are scaled mostly on load.

11
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Table 1 Access Network NE. *indoor coverage probakiy in dense urban/urban/suburban/rural

surroundings (Smura et al. 2005, Toskala and Holma002, table modified)

. : Call — .
Network Element Functionality capacity Cell radius Price (Euro)
Transmit and 6.4 calls
Receive unit Transmitting and 70'4 KbDS 0.73/2.51/3.21/6.36 4000
(TRX) GSM SMIting & - KOP
- receiving equipment,
Transmit and which connects antenna 6.4 calls
Receive unit to BS via feeder cable. 256 kbpS 0.73/2.51/2.84/6.36 5700
(TRX) EDGE Transforms digital data
Transmit and into analog radio
Receive unit frequencies and vice 700 kbps 1.5/2.5/5.0/15.0 2900
(TRX) CDMA versa. Either as a plug in
Transmit and tr;noltdallrelndependent 96 calls
Receive unit ' 1536/14400 | 0.57/0.89/2.11/6.36 6600
(TRX) UMTS kbps
. 110 000
Base Station (BS) Max 18 ; .
. ) . up to 180 km (new installation)
GSM Fits t.h(.e traffic suitable TRX 26 000 (co-site)
for air interface 30 000
Base Station (BS) | transmission and Max 18
EDGE reception, performs TRX U0 e L (upgcr;asd,\e/zl)from
modulation, performs 115 000
Base Station (BS) | call handover inside the Max 6 TRX D t0 40 km (new installation)
CDMA BS and handles error P .
Lo 35 000 (co-site)
protection in air 100 000
Base Station (BS) | interface. Max 18 ) .
UMTS TRX up to 180 km (new installation)
40 000 (co-site)
Base Station Handles admission Max 300
Controller (BSC) | control, i.e. checks that "_’I‘_);{X . 350 000
GSM the cells can handle the
requested traffic,
performs cell load and
) radio frequency power
Radio Network | control. Separates the Max 100
Controller (RNC) data traffic and voice BS - 1300 000
UMTS calls. Performs call hand
overs between two
different BS.

Core network elements in table 2 are responsibiledth control, like identifying subscribers,
establishing and clearing calls. Core Network isoatesponsibility for charging, mobile
location management and transferring calls witheothetworks. Core Network is usually
centralized to few secure locations and is consildo be an essential part of national

security.
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Table 2 Core network NE (Smura et al. 2005, Toskaland Holma 2002, table modified)

Network Element Functionality Capacity (Erl;?g)
Call center for voice calls. Acts as a
Mobile Services bridge between mobile network and fixed
o network, controls calls for the mobile 1 000 000
Switching Centre : o . 4 000 000
(MSC) netV\{ork_and identifies the origins and users
destinations of calls, handles parts of
charging and collects call logs.
Serving GPRS
1 000 000
Support Node Call center for data traffic. Controls calls USErs 230 000
(SGSN) GSM for the mobile network and identifies the
Serving GPRS origins and de_stlnatlons of calls, handles
Support Node parts of charging and collects call logs. 1 ?122200 888 000
(SGSN) UMTS
Gsajgggr); (NssteS Acts as a bridge between mobile network 1 000 000 280 000
(GGSN) and internet. users
Call Processin Provides connection signaling between
9 NE's and controls the establishment of IP 1 000 000
Server (CPS) - . - 9 900 000
UMTS mult!med!a sessions and_handles part or users
multimedia related charging.
Voice call media Converts circuit switched voice calls 1 000 000 350 000
gateway UMTS suitable for Core Network users
Ip multimedia . . . . .
media gateway Converts ip multimedia sessions suitable 1 000 000 1 800 000
for Core Network. users
UMTS
. Stores both own and visiting subscriber
Home Location parameters, like phone numbers and 1000 000 4 000 000
Centre (HLR) - users
used services.
Authentication | Performs subscriber authentication and | 3 g4 099 | jncluded
Centre (AuC) galls yp users in HLR
Authentication Performs subscriber authentication and
server generates encryption codes for data 1 per operator | 290 000
traffic.
Home Subscriber | Provides HLR functions, also for IP 1 000 000 4 000 000
Server (HSS) traffic. users
Eirewall Protects the network from unwanted 1 000 0000 42 000
connections from outside networks. users
Packet Data
Serving Node Routes packet data traffic. 1 ?ggrzoo 1 600 000
(PDSN) CDMA
Home agent CDMA Routes packet data traffic to the mobile 1 000 000 350 000
9 when it is away from home network. users

As part of a core network NE value adding servi@estypically added, which are listed in
table 3. Basically as a value added service anytbim top of basic voice, video and data

traffic cervices, can be considered.
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Table 3 Value adding NE (Smura et al. 2005, Toskaland Holma 2002, table modified)

Network Element Functionality Capacity Price (Euro)
Short Message
Service (SMS) Center
Multimedia Message
Service (MMS) Center

Handles and stores SMS 1 per operator 400 000

Handles and stores MMS | 600 messages/s 4 500 000

Network architecture that
provides possibility for
value added services like
televoting, call screening, 1 per operator 2 300 000
telephone number
portability, toll free calls
and prepaid calling

Intelligent Network
(platform)

Sends, stores, and

Voice-mail Server . . 1 per operator 340 000
retrieves audio messages
Converts WAP protocol
WAP gateway stack to the web protocol | 600 messages/s 4 500 000

stack

Enables sending and
receiving of e-mail
MM Email Gateway | messages directly to the 400 messages/s 1900 000
phone and MMS from
phone to internet

MM Terminal

G 400 messages/s 3 000 000
ateway

The CAPEX costs are roughly divided into three siaRadio Access Network 60 %, Core
Network 20 %, and passive elements in Base statten(building premises, sites and masts)
20 % (Meddouret al. 2011). The actual price from the NE is small comegato the

installation and building costs for mast, antenpasyer and backhaul. This is also visible in

Tablel, when new installation and co-site solutiosts are compared.

Table 4 Mobile Network Operator CAPEX Elements (Market Research 2010)

CAPEX Elements Developed Emerging
markets markets
Masts, buildings and other infra costs 42 37
NEs (BS) price 15 15
Network testing 12 2
Site acquisition and Network planning 10 4
Power installation 10 31
Backhaul parts and installation 6 6
Spare parts 3 3
Router parts and installation 2 2

14



A. Reijonen Telecommunication business concept , Master’s $hesi

the network connecting different NE is called trarmssion network and it is implemented
using different transmission links like optical dils, copper lines or RF links. The
transmission media, which is used to carry dataalted a bearer, and it has a defined
capacity, delay, and bit error rate. The whole oekws managed by using Operation Support
System (OSS), which is used for monitoring and dlmg network flaws, configuration and

performance. (e.g. Toskala and Holma 2002)

Access network Core network

Y

*****

e

)

BS site BSC/RNC site MSC site

OMC and server site

ransmission
network

Transmission
network

/

/

e
el
GOy

Figure 1 3GPP and CDMA based MTN architecture

2.1.4. MTN additional features

According to the interviews with the case compargdpct managers and program managers,
it depends on the MTN vendor, what MTN functionalihey want to sell as additional
feature. Usually the NEs presented in tables 1n® & are sold with basic SW, which in
included in the product price. The basic SW offérs basic functionality, but with lower
performance and lower flexibility. Additional feats are SW expansions to the basic SW,
which can be typically activated with a proper fise key. Occasionally additional features
require also HW updates; for example an additiceaver, RF amplifier or a new interface
plug-in card. Another thing is that if the featusenot supported at all by the old NE HW
platform. Then the whole NE HW platform has to belaced. In this kind of case the true

HW costs get really high, even if the MTN vendoesgmot perceive them.
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However, the HW price is typically much less thduwe tSW license price for a specific

feature. The additional features are linked to SM¢ases, which are published with most
MTN vendors annually. A SW release may include QOrew features, which are sold

separately on top of the basic SW. It is also uhéoMTN vendor, to decide whether it will

sell the additional features separate, or whetheitliit include to the basic SW them at some
point. Some features require SW update to two nétwiements; a HSPA upgrade requires
changes both in BS and RNC SW. Sitill the licensg ikeusually applied only at one NE.

Additional feature examples are listed in table 19.

Development efforts for individual MTN features yagreatly and can be anything between
few months to hundreds of years, measured aswoidl effort. Development efforts include

design, specification, SW code writing and HW schges drawing, different test phases and
product management. Also laboratory resources,toeds, office space for the employees
and support functions for daily work; line managét®, payroll and secretaries, are needed.

Test tools can be very expensive as well as bgldew laboratory space.

2.2.  Operator business

The MTN operators vary in size and strategy. Trageesmall domestic players, like DNA
Finland and huge international global giants likedgfone. Clearly they all have different
strategies and buying behavior, which should blectdd in the pricing strategy of the MTN
vendors. For example DNA has limited resources ameed for different kind of services
compared to Vodafone. Buying behaviors are alsemint, Vodafone is actually bigger than
the MTN vendors themselves, which gives it a cleargaining power. According to
interviews made for this master’s thesis, smallrafmes tend to ask for an offer from the
MTN vendor, whereas bigger operators use intermeti@ans or other ways to drag the

equipment price down.

It is suggested that complex items and complex leurdferings increase the overall
difficulty of the online auction (Bealét al. 2003, Schoenherr & Mabert 2007) and that
reverse auctions should be primary used for comiyqalirchasing, less complex and less
customized standard products (Tassabethgil. 2006, Parentet al. 2004). Still according the
interviews, bigger international operators are aidgpthe reverse online auctions as a part of
their standard procurement processes. The web kasgibns has actually been shown to

lower procurement costs by as much as 35% (Twbal).
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The MTN operators can be grouped to into categosieswn in table 5, depending on how
the MTN infrastructure ownership and actual MTN easkr service management are
handled. Despite the operator segments, the oweghilllar business ecosystem is typically
vertically integrated due to close partnerships rgnaperators (Kiiski 2007).
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Table 5 Operator segments (Verkasalo 2010, Smura etl. 2005, Kaleelazhicathu et al. 2004, table

modified)

Mobile operator
segment

Description

Owned network NEs/service
components

Mobile Service
Operator (MS-0),
Virtual Operator

Provides basic mobile telecommunication
services to end users, like voice, video telephony,
data services, and SMS and Multi Media
Message MMS services. Service providers
handle the management of user profiles,
subscriber acquisition, and subscriber retention,
provides security services and handles charging
and billing for the end users. Service operator
doesn’t own the network it uses. The network
capacity is leased or rented from RAN and CN
Network Operators trough Service Level
Agreements (SLA), which defines the incoming
traffic costs, offered services and possibilities for
value added services. The service operator may
resell the capacity onward to a third party.

Billing system, Customer
Relationship Management
(CRM) and service
management systems

Mobile Network
Operator (MN-O)

Owns and administrates the physical network and
spectrum license. Provides transport and bearer
services to other operator segments, but not to
end users. Can be divided into Access, Core and
Transmission network operators. Dominant or
predominant network operator is called an
incumbent operator.

Spectrum license, RAN, CN
and TN

Radio Access
Network Operator
(RAN-O)

Owns and administrates the access network and
provides transport and bearer services to service
operators

Spectrum license, BS,
antennas, BSC/RNC
(GSM/UMTS), ASN Gateway
(WIMAX)

Core Network
Operator (CN-O)

Owns and administrates the core network and
provides core network capacity to access network
operators

Mobile switches and MTN
management database NE’s

Transmission
Network Operator
(TN-O)

Owns and administrates the transmission network
and provides transmission services to core
network operators

IP-routers, Optical back bone,
E1/STM-1 lines, wireless
transport links

Mobile Vertically
Integrated Operator
(MVI-O)

Owns the spectrum license and physical network
and provides telecommunication services to end
users

MN-O and MS-O NEs and
components

Mobile Virtual
Network Operator
(MVN-O)

A service operator that owns its core network (but
not RAN) and is independent in making
interconnections with other virtual network
operators or network operators. Has greater
freedom in developing own services and value
added services compared to service provider.
Incoming traffic is priced by the virtual operator
itself.

MS-O and CN-O NEs and
components excluding SGSN

Re-seller/Brand
operator

Distributes subscriptions of a another service
operator under its own brand name

Own brand, marketing and
distribution

Value added service
provider

Provides complementary and value added
services to the basic mobile telecommunication
services, like location based mobile advertising
services

Service server and platform

Content provider

Sells games, music, ring tones etc. content to
mobiles either developed by itself or by other
content providers

Content server and platform
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In many countries the big operators are a legamy 2 government monopoly. Together with
new operators they form an oligopoly market, whatlows collusive pricing. This combined
with consumers’ switching costs across serviceigerg are the main reason for the operator
market power in different countries. (Nunn & Sawa004) Government ownership is strong
indeed in the MTN industry, but it is less visibtethe operational management level for
these firms. We have seen this e.g. in the casgoakra, where the Finnish government
didn’t take an active part in running the compaexcept in supporting Sonera’s balance after
the costly German 3G license trade. Another exaroplew government interference is a
case study made by Sidak (2002) with Deutche Teledéven though mostly owned by
German government, Deutche Telecom did not antiebiting®e behavior compared to private
operators. Also bond ratings and weighted averags of capital were in line with

competitive markets.

Access prices are those prices the operators loapayt or what they can charge, when the
MTN network is used by another operator. Accessegriare usually regulated by the
government. It has been analyzed that a vertigalggrated monopolist telecommunications
network provider will under invest relative to thecial optimum, especially if access price
between the incumbent and entrant is regulateda¢¢opi 2006). Asymmetric access price
regulation favoring market entry will cause lowéaoges for consumers and encourage entry
and as a drawback cause a loss in total surplusubecof distorted per-minute price by the
incumbent (Peitz 2003). There are also differermms/een continents. In US access prices
spur deployment of new technology by incumbent afpes. Whereas in EU countries where
the originating access charges are higher thanEtheaverage, then telecommunications
operators as a whole allocate more money towarassiments (Changet al. 2003). During
this millennium in many countries for the subscribevere allowed to change the operator
without a need to change phone number. This wameeen for many operators. In Finland
the switching sensitivity has decreased during past year and also a study of US
subscribers operator switching sensitivity revealbat subscribers still perceive the
switching barrier high, discouraging them from shihg carriers (Shin & Kim 2007).

Usually operators have to pay for the governmenttlie air interface frequency spectrum

they are using. The charging can be based on usagee time auction. Usage in charged

based on frequency bandwidth, emission power, epecarea, frequency band, dedicated

use vs. shared use, time of use, transmit vs.vea#ily use, application/service type, supply

vs. demand, and special purpose. Charging basedsage is applied in UK, Canada,
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Australia, Korea, Singapore, France, Israel anavaai Auctions are held in US, Germany,
UK, Austria and Switzerland. (Yat al 2004) In some countries like Finland, there are no
charges for the spectrum, but other requirememigimg from coverage to pricing. It is a
huge difference in investment calculation if thee&pum cost is a billion dollar one time
charge or an annual charge based on volume. Thegp8&rum auctions left many operators
in bad debts, which decreased their interest fditiathal investments. (Laitineet al. 2008)
This is now in the past, but still in good memomryr fmany operators, when bigger
investments are considered. The investment caionkatare probably now done more
carefully. The spectrum is indeed a valuable assebrding to the interviews made for this
master’s thesis. For operators who have a lot ativdth in their use, it is a lot easier the
sell wide bandwidth technology than for those ofms which should first acquire the

required spectrum from the markets.

Operator costs can be divided to Capital Expenetitu(CAPEX) and Operational
Expenditures (OPEX). CAPEX consist of those investts, which are considered to last
over a year and are activated in the balance sI@®®PEX for different MTN can be

estimated from tables 1, 2 and 3. OPEX consistallobf those involved in operating a
network.
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Table 6 Operator OPEX elements and average relevaador operators, MS-O=Mobile Service Operator,
MN-O= Mobile Network Operator, RAN-O= Radio Access Network Operator, MVI-O= Mobile
Vertically Integrated Operator, MVN-O= Mobile Virtu al Network Operator, 4=Dominant, 3=Very

relevant, 2=Relevant, 1=Not very relevant, 0=Not ésting (Lahteenoja et al. 2005, table modified)

MS-O | MN-O/ MVI-O | MVN-O
OPEX category OPEX elements RAN-O
1) Maintenance of Preventative network equipment
equipment and . quip 2 4 3 2
maintenance and reparation cost
components
2) Equipment software Yearly license costs to network > 4 3 3
licenses equipment or software vendor
. Marketing, advertising, SLA
3) Sales and m_a_rl_<et|ng, negotiation and subsidization of 4 1 3 3
customer acquisition
handset vendors
4) Customer Customer registration and
S s . 4 1 3 3
provisioning activation of customer devices
5) Customer care Customer service, help desk and 4 1 3 2
CRM operations
Metering, data collection, charging,
6) Charging and billing billing, accounting and controlling to 4 2 3 4
enterprise management
. Product management, supervision
7) Service management of quality and SLA management 4 1 2 3
Faults, Configuration, Accounting,
8) Network management Performance and Sequ_rlty (FCAPS) > 4 3 3
management, supervision and
control of NE's, OSS operation
9) Product/ platform Network planning, Service design 4 > 3 2
development and development, SLA design
DSL access, leased lines, dark
10) Rental of physical fiber, co-location, hosting, mast for
. : 2 3 3 4
network resources BS's, mobile access, Storage Area
Network (SAN)
Roaming contract agreement and
negotiation, testing of the roaming
11) Roaming functionality, maintenance of 2 3 3 2
roaming profiles across multiple
networks
Termination charges from another
12) Inter-connection network.operator re§pon5|blg e 2 3 3 3
completing a call originated in
another network
Spectrum license fees paid to
13) Yearly cost of radio government agency or network 0 3 3 0
spectrum licenses operator owning the spectrum
license
Regulation information collecting
14) Regulation and reactions to regulation 5 0 1 1
changes, reporting to regulators,
fines based on regulation decisions
15) Content Licenses paid for content owner 4 2 3 3
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Table 7 Mobile Network Operator OPEX elements (Marlet Reasearch 2010)

OPEX element Developed | Emerging
markets markets
Land rent 42 15
HW & SW support and maintenance 16 20
Backhaul rent and lease costs 12 14
Electricity 10 20
Power maintenance 8 5
RF_engingering support & Network 5 7
optimization
Management 4 3
Spare parts 3 4
Insurance 0 5
Other expenses 0 7

In western countries, where fixed networks like papTransport Protocol (TP) and coax
networks are progressed, the reuse of existin@structure often is an attractive option,
when static broad band investments are consideyagpared to new investments in optical
fiber technology. In countries where fixed netwogte not rolled out, the choice is mainly

between different wireless technologies. (Fijnvaad& Bouwman 2006)

There has been a clear trend globally for declimngstatic Average Revenue Per User
(ARPU) in the MTN industry. This is because of threasons, (i) competition has increased
and regulation has favored low pricing by allowsgbscribers to keep their phone number
when changing operator and forcing operators teeléheir network to virtual operators (ii)
MTN technology has matured, making the investmégds expensive (iii) MTN services
have expanded to third world countries, where tngrg power cannot support high ARPU.
As a total value, however, the MTN industry haswgrp because the amount of active
subscribers has grown. How can the operators ieldpwountries find growth possibilities
in this kind of environment? First of all, the négchnology will bring a better platform for
high speed traffic and services requiring widerdandth. It has been envisioned, that the
growth in MTN industry would be achieved in Busisaés Business (B2B) markets from data
traffic in services to utilities, manufacturinggistic and banking. (Olla & Patel 2006) Also
the cost per megabyte (MB) is expected to drop fatnout 7 cents per MB in 2010 to about
0.89 cent per MB until 2014 (Brunett al. 2011), which will compensate lower ARPU. This
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is still high compared to fixed line costs, whidries between 2 and 5 cents per gigabyte and

declines at approximately 10 percent per year

In IP based networks the costs per Mbit of trafipredicted to vary based on offered service
depending on QoS, volume of traffic per sourcetinedato the capacity and traffic peaks.
(Davies et al. 2004). There will be a definite ajpamn the MTN industry for the operators,
when Voice Over IP (VolP) expands. The new MTN tesbgies will use mainly VolP for
delivering voice. VoIP will decrease the revenuésraditional operators for long distance
and international call, which might decrease tihmrestment willingness for some features.
Much depends on whether, the VoIP will be grantaditional phone numbers and the right

to charge for incoming calls. (Engel 2007)

Already during the last millennium it was predictdtdht flat rate pricing will continue to
dominate the data transmission market also in thed (e.g. Odlyzko 2001 and Anania &
Solomon 1997). To satisfy user's demand for siniliqoredictability and risk avoidance,
block pricing would also be applied. In block pnigiusers’ are allowed to use large amount
of time for phone calls or large amount of data ifdernet access for a flat rate, and the
excess usage is charged as extra (Odlyzko 20013. s indeed been the case and the

Telecom market seems to be heading even morelaitmate pricing direction.

How the new MTN technology changes the MTN industily be seen in the future. Ballon
(2007) has studied the trade between old (2G anda8@ new (4G) technology. In his study
based on specialist panels, no dominating operstrategy came up, and the expected
strategies vary from pre-emption strategy of newragm competitors from integrating the
mobile broad band into single offer. Verkasalo @Q®@n the other hand, used end user
statistics for his studies in analyzing the futuse broadband mobile data, but also
emphasized the uncertainty factors in estimatingwhich direction the mobile broadband

will develop.
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Table 8 The most important drivers and bottleneckfor new MTN technology and mobile broadband in
Europe (Verkasalo 2009, Ballon 2007, table modifigd

New MTN technology drivers

New MTN technology bettecks

1) Poor fixed broadband

development in many small cities, towi

rural and remote areas across Europe

e

g

2) Government incentives, programs

public-private  partnerships to stimulg

broadband connectivity
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technology dual mode handsets

5) Increased usability of mobile handset 3

mobile applications
6) Falling hardware prices and backhaul cg

7) Limited number of licensed operators

some markets, creating incentives for ne
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8) New applications possibilities such
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MTN technology on trains, etc.
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ir<]:Ieveloped fixed broadband infrastructure

5) Potential saturation and congestion
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{S.. . . .
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in. . .
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W . .
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2.3. Vendor business

The MTN business from the vendor perspective catrdesed as an oligopoly. For many
technologies there are only few relevant vendotsénmarket. Biggest vendor, if only MTN
products and services are included, is the Swetligisson, followed by the Finnish German
Nokia Siemens Networks (NSN). Third biggest is Biench American Alcatel Lucent. The
other vendors are the Chinese Huawei and ZTE, déipankse NEC and Fujitsu and the
Korean Samsung (Infonetics Research 2011). Cisasrdb have mobile Radio Access

networks, but it is strong player in Core Networks.

At the moment in many regions GSM still has a dantnmarket share, but in developing
markets UMTS dominates. CDMA2000 and especiall@3Shave a marginal share of the
MTN markets. Most of the MTN vendors also offer t@dror full services for the MTN

installation and maintenance. Service correspodd &010 % of the total revenues and the

share is increasing (Infonetics Research 2011).

Table 9 Supported MTN technologies by vendors (MTNendor homepages, 29.11.2011)

Technology/ | oy | 1s.95 | cDMA2000 | UMTS | WiMAX | LTE | TD-scoma | CO® Fixed Other industries
Vendor Network | networks involved
Ericsson X X X X - X X X X None

NSN X X X X X X X None
Alcatel
Lucent X X X X X X X None
Huawei X X X X X X X X None
ZTE X X X X X X X None
Samsung X Micro chlps, mobile
terminals
Cisco N N _ _ _ _ R X X Various IP network
products
NEC N N _ X X X R R X Various different IT
products
Fuijitsu N X X _ X _ R R X Various different IT
products

In the recent years there has been a trend forarergtarted by Alcatel and Lucent in 2006
and followed by Nokia Networks and Siemens Commatioas in 2008. With the initial
mergers of NSN and Alcatel lucent economics ofes@ald larger install base for beating
Ericsson were sought. Ericsson has been the mim&eéer in most MTN technologies, still
having a strong grip in the 3G market. In 2009, Mi€N vendor consolidation continued
when NSN first tried to buy bankrupted Nortel, Hast the auction to Ericsson. NSN
continued to find access to the North American &séhn markets, and managed to buy

Motorola networks division in 2010. The acquisitias delayed until 2011 due to ZTE law
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suits of proprietary GSM collaboration with Motaaipland consequently the GSM part of
Motorola was left outside of the NSN acquisitiorheT motivation for the mergers and
acquisitions has been the price competition onMA& equipment market and the fierce
competition for market shares. Especially the USkets have been difficult for both

Ericsson and NSN and acquisitions have been seengmd way to enter both the US
markets and also the 1S-95 and CDMA2000 technology.

Falling equipment prices are due to two main reastre operator ARPU has dropped and
market shares are reached by aggressive pricirginfarviews made for this thesis pointed
out that market share is seen crucial for thresames (i) public references are vital as proof
of quality and trustworthiness in an industry whertiss investments may be lethal for the
operator (i) a larger install base brings sigmifit economies of scale, because upgrades for
old customers can be sold with major cost savirmepared to new networks, (iii) market

share was seen as a major influence to share price.

According to interviews made for this master’s thether MTN industry characteristics are
pilot phases between vendors and operators andveualior contracts. Before a new release
or technology is released to mass markets, itledgal in a limited network by some selected
partner operators. The aim of the piloting phage isnsure the final quality of the release or
technology. A pilot phase is a good opportunitystan for operator bias for pricing. Multi-

vendor contracts are done by most operators taceethe risk and dependency from a single
operator. Multi-vendor contracts limit the pricimpportunities, since the prices between
operators can not deviate too much. However, guatiferences, responsiveness and

roadmap or delivery schedule leave space for gyicin
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3. Pricing theory

Like said in the introduction, the aim of pricirgyto find the optimal price. Optimal price can
be defined in many ways. According to Porter (198f) price is optimal when it supports
the companies’ strategy of differentiation or loast as where economists define optimal
price as the point where marginal revenues andimargost cross and profit is maximized.
In this thesis with optimal price is meant a prieghich allows healthy and profitable
customer relationships, and maximizes steady denreatized deals and profit for services
and products manufactured with target customesfsation. For the MTN industry there are
no common norms of setting the correct referenm® pespecially an analytical one, and the
pricing methods change rapidly as the MTN industeyelops, which is explained more
detailed in chapter five. Still many of the comnqmicing principles can be applied also for
the MTN industry. Price should always be possiblgustify to the customer e.g. with work
load, value, market price or costs (Sipila 2003,4#7), but also be possible to market

internally, so that the management and marketipgdment will justify the price.

3.1. Customers and segmentation

Segmentation aims to find ways to group potentist@mers based on their differences and
similarities, so that competitive advantage is eebd by targeting profitable customers
segments with optimized and positioned marketingx, mincluding proper pricing.
Segmentation can be used for reference pricingneetways. (i) Different reference prices
are set for different customers. (ii) Reference@ralculation takes into account different
segments, and “averages” the results based on ségmportance. (iii) Reference price

allows tuning in the actual sales process so tithtidual segment needs are fulfilled.

The same principle applies for segmentation asbf@iness models; simple is beautiful.

Marketing literature lists many different frames fmegmentation. These frames differ in

aspects how the segmentation criteria are defined, segmentation variables are grouped
and in which order the segmentation process precded. in Nested approach by Bonoma
and Shapiro (1984) segmentation starts from derpbgzavariables and proceed to operating
or financial variables, purchasing approachesasanal factors and personal characteristics
as the segmentation processes proceeds. In thenBaft model by Kotler (2001) masses of

customer data is analyzed and the segments arelaséd on similarities and expected
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reactions to marketing mix. Most common criteria defining a useful segment is that it's
characteristics are measurable, it's buying poaénsi substantial, it is accessible through
communication and distribution channels, it's cl#edstics remain stable over time,
marketing efforts for the segment is actionable trat the segments are differentiable to

marketing mix reactions (e.g . Fraekal 1972; Kotler 1994; Wedel and Kamakura 1998)

Many researchers suggest that geographical denmftigrapgmentation variables response
poorly to the marketing mix (Moriarty and Reibstei986, Mitchell and Wilson 1998).
Although geographical location may influence prernent processes due to socioeconomic
and cultural factors (Jobber 1995) and a specédmggaphical location may offer competitive
advantage to the company itself due to availaldeurces or business relationships (Mitchell
and Wilson 1998). But even in these cases it isebébd concentrate on the procurement
process itself as a segmentation variable and lessgirce handling strategy out of the scope
of segmentation. Companies, which have a cleartegya also usually have clear
collaboration guidelines for temporary subcontresitoegular suppliers, partner and strategic
partners (Sipila 2003, pp 115). Knowledge about dperators’ procurement process is
essential in the MTN industry. The interviews inapter 4.1 revealed that the variation
among MTN deals is wide and that there are varigag the operators compete the MTN
vendors and how they proceed Request processese&dqr Information (RFI), Request for
Proposal (RFP), Request for Quotation (RFQ), anrterotprocurement processes like
negotiations, penalties, roadmaps and reverse amsctiin the procurement process the
customers’ quality sensitiveness versus custoriee gensitiveness should be emphasized,
since at least according to theoretical models anmite sensitive customers, cyclical price

wars are more common with many different pricimategies (Sairamesh & Kephart 2000).

Demographic variables are widely used in segmeamtatiecause they are easily available,
inexpensive and the segmentation process is fsiimiple when using demographic variables
(Moriarty and Reibstein 1986, Bonoma and Shapi@41%riffith and Pol 1994). However,

the usefulness of demographic variables has begtizad because demographics are more
descriptive than actual causal variables (Haley8196p. 30), their responsiveness to
marketing mix is not explicit (Moriarty and Reibste1986) and because demographic
variables are not ambiguous, e.g. size can be mexhfly number of employees, turnover,

braches, geographical locations, etc. (Griffith 8ad 1994).
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In industry market segmentation Wind and CardoZ/41 pp. 153-166) have divided the
market segmentation into two step macro and miggmentation processes. Macro
segmentation is based on publicly available denpidca geographic and organizational
variables, which characterize the buying organimatind the buying situation like company
size, product usage rate, application of produwdustry sector, location, new vs. repeat
purchase, organizational structure, etc. From tiesiables those, which fit the company’s
objectives and used marketing mix, are selectedhf®ractual segmentation process. In the
case of the MTN industry the macro segmentatioratées presented by Wind and Cardozo
are not very useful as such, since the customermamly from one industry sector and have
no fundamental differences in how they use MTN'bo¥e also the problems, which might
come up with geographical and demographic variablesre explained. Thus the
segmentation variables might be better to custortozéit better the needs of the MTN
industry. E.g. Operator segmentation in table 5sebaon the network ownership and
population distribution, plays an essential rolen@iwork planning and further in additional

features needed for the MTN, like extended celgean

If the publicly available MTN industry customizedaoro variables don't seem to generate
segments, which would react distinctly to the marnkestimulus, the segmentation can be
continued to micro segmentation. In micro segmesriaghe variables focus deeper inside the
customer’s procurement process, which importanoaldmot be underestimated in the MTN
industry. For micro segmentation variables, the M3pécific customization might not be
needed, and the variables could cover e.g. pumheasiategy, decision making process,
attitudes towards the supplier and buying decisieighting between quality, delivery, price,
technical support and supply continuity (Hutt ampel$2001). Micro segmentation fits best to
expensive and high capital industries, becauseniindut the needed variables many times
requires insight knowledge about the customerstia@geople involved in their procurement
processes, making the variables time consumingdfjcdif and expensive to define
(Sudharshan 1998).

Under this thesis it is expected that the MTN vernwid not change its existing segmentation
method. If the existing segmentation method is etqukto react poorly to pricing input,
segmentation can be left to lower significancenm pricing method selection.
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3.2.  Pricing strategies

Traditionally costs and market share have beendkesers for pricing. Lanzillotti's (1958)

research of large US companies found the most itapbiobjectives for pricing to be i)
achieved target yield for an investment, ii) staiyg the price and contribution margin, iii)
keeping or increasing market share, iv) reactingdmpetition and v) differentiating the
product. In later studies Cunningham and Hornby8 9Qrouped the pricing objectives of
small firms based on cost, demand and competi@ost based pricingdrivers were i) target

margins, ii) incremental costs and iii) brake ewralysis.Demand based pricingwas

formed from i) market conditions, ii) elasticity afemand, iii) perceived value for the
customer and customer loyaltyCompetition based pricing relied on i) market

competitiveness, ii) reacting to competition ananparison of competitor prices iii) and
following the price leader. In Shim’s and Shudfi®95) study over 600 US manufacturing
companies the cost based pricing was used in 84 gorapanies, when only 18 % used
market based pricing. However even though the MTNustry is in many respects a
production business, MTN additional features fitoghp to cost based pricing, which is

discussed more in chapter five.

3.2.1. Pricing strategy frames

There is no single universal pricing strategy framvich could be used for all instances.
Some general theories apply for most cases anddsheuconsidered also in the case of the
MTN industry. Woodside (1995) lists customer pessitivity, competitor’'s responsiveness
to different price points for the new products gnighary pricing objective, like market share
or price skimming, as the first things that shobidsolved before the recommended prices
are set for new products. Sipila (2003, pp 71-783 kefined a more detailed frame for

pricing strategy putting emphasizing on marketstamer value and competition aspects:

1. Define pricing basis: Markets, competition, custonmatisfaction surveys and

government norms. This is analyzed in chapter 5.

2. Define pricing goals: Volume, ROE, market sharenpetitor control actions, new
product launch, capacity, and industry pricing rodttchange. In this thesis the
pricing goal of MTN additional features is definedthe beginning of chapter 3 as

goals “which allows healthy and profitable custosmgps, and maximizes steady
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demand, realized deals and profit for services@onducts manufactured with target

customer satisfaction.”

3. Set reference price level and define pricing meshoBrice level for different

segments and different product stages. This is/aedlin chapter 5.

4. Define how price is used for marketing and saldsc@unt policy, price reactions to
competitor actions, offering policy; pricing strgye change and pricing strategy
responsibilities, bundling, and risk managemente Shope of this thesis is to find
suitable reference prices, not to investigate hlog reference price is later used in

marketing and sales. Thus this step is only partisilyzed in chapter 5.

Aside the general pricing strategy, especially te@nology intensive industry the product
life cycle should be taken into account. The pradife cycle defines how product is
introduced to the market and how it will gain atien from both consumers and competitors.
It can be divided e.g. to traditional four phaseubve (e.g. Levitt 1965). The life cycle
management is not directly in the scope of refexgmiecing, but the reference price should be

set so that the actual sales price can adapt tmoigmarkets.

Introduction: Costs are high and sales volume and competitidaws Demand has to be
created and competitors are trying to get acceptamt¢he market. The Primary target is to
educate customers about product valBkim pricing or skimming is a strategy where
products are sold with high margins with the expenissales volume. Skimming is based on
the belief that the lack of substitutes and lackahpetition will make customers relatively
price insensitive. This happens usually during lnench phase. Economies of scale and
threat of competitors gaining market share willsmgkimming not to be profitable in the
long run. Skimming when price is dropped as thedpcd matures is called sequential
skimming. Large production costs compared to prtglpdce favors the skimming strategy,
because even a small price premium significantlgréases the product contribution.
Penetration pricing is used when sales volume is increased on thenegps profit margins.
Penetration pricing is favorable, when a comparsyadhaost advantage, unused resources, can
gain economies of scale or there is not yet sigaifi competition in the market or the
companies small size will not cause too heavy reachimong competitors. In the MTN
industry economies of scale exist, but other patietr pricing components do not exist, and

usually in the MTN industry for new technology skimmg is used. What comes to additional
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features, in the telecommunication industry manglitaahal features are SW, with low or

zero incremental costs, which would not favor skingn

Growth: Profitability increased due to public awarenessessavolumes and possible
economies of scale. Competition begins to incremse new players enter the market.
Differentiated price strategy or price leadership strategyis enforced. Price reductions are
considered if markets’ are price sensitive and eguas of scale or over capacity exist. Price
reductions are also expected if market share ocan significant competitive advantage like
de facto industry standard. In the MTN industry finee leadership strategy has been more
common due to standards, which makes differentiatiiore difficult. But according to
interviews network quality and roadmaps are gaimmgge share among operators, and many

additional features could be used for a differ¢atgricing strategy.

Maturity: Costs are low due to low marketing and R&D effoales volume peaks and
prices and profits drop due to increased compatifiocreased competition also causes brand
differentiation and feature diversification. Cus&mexperience, product imitations and more
standardized products have increased the custonoer gensitivity. Gained market share is
defended against competitors by unbundling produntproving cost control, expanding
product line and re-evaluating distribution chasnéh the MTN industry unbundling is not

visible, rather on the contrary, but otherwiseet®is to match the general maturity stage.

Decline: Sales volume starts to decline and prices and tphbility continue diminishing.
Retrenchment strategys goal is to concentrate the business only to nmsfitable
segments, typically forcing either low or high @pticing strategyHarvesting strategy is
used, when the goal is to withdraw from the industn harvesting strategy marketing
expenditure is gradually eliminated and the prodsicllowed to sell on its goodwill until
sales revenue falls below a cutoff poi@onsolidation strategys goal is to gain market
share and pressure competitors out of the marketaigh aggressive pricing. In MTN
industry for GSM could be seen the symptoms of Hstimg strategy and for WCMDA

symptoms of Consolidation strategy
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Even if monopoly, strong market position and bramdkry barriers, weak competition and

strong quality criteria increase the pricing ran8mila emphasizes (2003, pp 167-174) that
the most important factor for possible future pricrange is defined by the company it self.
The launching price predefines the future pricegesn Price can be dropped, but is difficult
to increase and therefore pricing strategies basedheap launch price aiming for market
share growth should be considered carefully. Thistiongly visible in the case in the MTN

industry since oligopoly and strong competition ege the allowed pricing range inside the
industry, and thus the product life cycle limitasoshould be carefully considered, so that
reference price is set correctly to support théygarases of product lifecycle. At the decline

point the reference prices are no longer that itambr

Also discount benefits should be clearly visibiece there is a risk that the discount practice
is adopted among the customers and industry (2008, pp 364). Like described in chapter
2, in MTN industry some vendors introduced a pdcstrategy, where competitor BS where
offered to swap with low or negative profit, inviegton future SW upgrade cashing. In many
cases the SW upgrades proved not to be as prefieblwas expected due to price wars.
However, based on theoretical models it is oftetngd to sell the initial SW package cheap
and cash in on the upgrades, even though in peatltie situation is exactly the opposite;
upgrades are sold cheap and the initial SW packagessed for cashing in (Ahtiala 2004).

Regardless which pricing strategy frame is use@rg important aspect during the pricing
strategy formulation is analyzing the strategy siskhere are many tools available for risk
analyzes. Here is picked a risk frame from Sipg#@03, pp 175-176), which suits the MTN

industry quite well.
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Table 10 Pricing risks (Sipila 2003, Risk probabilly and risk impact dimensions added to be filled wan

analyzing the MTN additional feature pricing risks)

Pricing Risk Risk probability Risk impact
The demand is overestimated
Set price is over or under priced

Competitor reactions are
underestimated

Customer loyalty was
underestimated

Price doesn't reflect chosen strategy
Price fails to profile as high cost and

high quality or low cost and simple
product

Pricing system is difficult and
confusing

Fixed costs are underestimated
Products cannibalization is
underestimated

New pricing regulations is
introduced by the authorities

Pricing gets negative publicity in the
media

3.2.1. Competition based pricing strategies

According to Nagle (1987, pp. 86-100) in open mewkeompetition has to be taken into
account, and this applies also to pricing. Naglessthat the general competitor pricing
behavior can be analyzed trough their market shstraiegy, goals, historical behavior,

capabilities and assumptions the competitor hastatself and the industry.

Cooperative pricing strategy is typical in oligopolistic situations where all ethmain
suppliers have viable market shares, they are tipgraear capacity and there is a high
incremental cost of expanding capacity. Price leapece changes are followed by
competitors, so that the price differential andc@rpositioning is maintained leading to a
stable market share situation. In the oligopoligddN industry there have been quite
aggressive price wars, when the vendors have tdegain or keep market share. At the
change of the millennium Nokia and Ericsson dongddahe GSM and WCDMA markets
and their pricing had cooperative characteristics,pricing has changed to more aggressive
direction after that. Pricing could change backamiva more cooperative direction, if the
amount of considerable MTN vendors reduces to thFaes sets certain pressure for feature

reference price, if the market prices change draaigt.
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Adaptive pricing strategy is used by companies, whose products have smalttilsotion
margins and are sufficiently price insensitive, avitich have so small market share, that
they cannot affect the industry general price lelrebdaptive pricing the company reacts to
price changes of bigger companies, so that it toeisicrease its market share or keep it at
present level. The price differential is not constitke in cooperative pricing. In the MTN
industry there no longer are small players left amas adaptive pricing is not likely to
happen.

Opportunistic pricing strategy is used by companies, which have low incrementats;
seek market share increase, are new players imahnket and have sales concentrated to few
buyers. Opportunistic pricing is more luring al$dhe companies believe that competitors
will react slowly to their price changes either &ese the competitors don’'t know the
negotiated price or because the competitors’ siractioesn’t allow fast price changes. In
opportunistic pricing prices are reduced for gagnmarket share and additional sales. This
has been quite visible during the past few yeathenMTN industry, where the price leader
changed few times. Typically the Chinese vendoxe lien aggressive in pricing. After the
mergers in the MTN industry and gained market sbhgrthe Chinese vendors, there is not so
much pressure for opportunistic pricing. In thetpasr there has been a trend for decreasing
price competition and marketing focus on other epdike quality and road map. One
scenario, which could launch opportunistic priciig,the market gap left by the possible
withdrawal of Alcatel-Lucent from the MTN industryhis is something that could maybe be
considered in the reference price, but should motbmain driver in the reference price

calculation due to the many uncertainty factorsuided.

Predatory pricing strategy means the opposite of cooperative pricing. In @@y pricing a

product or service at a very low price, intendingdtive competitors out of the market, or
create barriers, or forcing a smaller company lhaakooperative pricing. It can also be used
in a declining industry or in an industry where theremental costs have declined rapidly, by
a stronger company for trying to get its competitorleave the industry and gain the
competitors market share. Predatory pricing requiagge cash reserves. Typically in the
MTN industry the market leaders have not startddepwars, even though Ericsson was
considered to be swapping quite aggressively thddB$he operators with quite moderate
HW prices relying on more profitable SW sales.Ha turrent economic situation, however,
it is unlikely that the market share leaders waathatt predatory pricing with the expense of
cash flow, so predatory pricing effect should netdonsidered that heavily in the additional
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feature reference price calculations. Also the eggjve pricing is more a factor on the basic
product side, even as sometimes additional featumgs been bundled with almost no cost

on top of the basic offering,

After the competitor price reaction is evaluateel ¢ffifect the competitor reaction will have on
to own goals and objectives. Competitor price fieastcan be controlled to some extent, e.qg.
by publishing price changes in advance with exglana or by highlighting the chosen

strategy.

Oligopolistic markets, over capacity, rivalry forarket shares, declining growth on industry
and uneven cost structure among competitors ineseti®e threat of price competition and
price wars (Sipila 2003, pp 376). Price wars cadl® a long lasting profitability tumble
inside the industry, but it can also force the canigs inside the industry to rationalize their
operations (Sipila 2003, pp 380). As explainediearh this chapter, the price war drivers
have been indeed quite visible in the MTN industry.

The MTN vendors’ price drivers can be analyzed logy 8ipil&’s (2003, pp 124) list, where
the information for competitor analyzes are recgifeom competitor public sources,
competitor customers, analyst reports, survey tepond by purchasing competitor products
or hiring test shoppers i.e. “mystery shoppers’'m8omes the information can be retrieved
from the competitors themselves, by asking diredtly is allowed to know your competitors
personally, but it is not allowed to agree on comrstrategies or prices. Tables 10 and 11
pricing driver examples are based on the authoperénce, Current Analysis (2011) and
Infonetics (2011) analyst reports. In the tablesieans increased pricing pressure, — means
decreased price pressure, 0 means no effect tmgramd N/A that there is not enough

information:
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Table 11 Market leader MTN vendors' pricing drivers (Sipila (2003), rating based indirectly to Current
Analysis (2011) and Infonetics Research (2011) ayals about the MTN vendors)

. . Alcatel
Price driver/Vendor Ericsson el Lucent
Product prices + 0 - -
Strength and weaknesses - 0 + +
Market position - - + +
Image = - + 0
Customer loyalty - 0 + 0
Cost structure on profitability goals - - + -
Marketing budgets - 0 0 N/A
Strategy 0 0 + N/A
Owners 0 - + 0
Historical behavior and management preferences + 0 + 0
Critical success factors 0 0 + 0

Table 12 Niche market MTN vendors' pricing drivers (based indirectly to Current Analysis (2011) and
Infonetics Research (2011) analysis about the MTNewndors)

Price driver/Vendor ZTE Samsung | Cisco | NEC | Fujitsu
Product prices + 0 N/A 0 0
Strength and weaknesses + 0 0
Market position + + + + +
Image + 0 0 = =
Customer loyalty + 0 N/A - -
Cost structure on profitability goals + 0 N/A = -
Marketing budgets 0 - N/A 0 0
Strategy + 0 0 = =
Owners + 0 0 0 0
Historical behavior and management preferences + N/A N/A

Critical success factors + 0 0 - -

For the MTN industry also game theory to some dxtam be applied, when competitor
actions in pricing are estimated or a company’s pweing strategy is changed. Oligopolistic
competitor actions can be described with game thaad Nash equilibrium (Nash 1950).
Nash equilibrium is achieved, if each player inaalvhas chosen a strategy and no other
player can benefit by independently changing itatsgy, while other player strategies
remain constant. One of the most famous game thea@mples is prisoner’s dilemma, where
the prisoners A and B can choose either to cordes®t. The verdicts would be such as in
table 13. The situation, where none of the playest to change their behavior, when their
opponents’ behavior is given is called the Nashildggum. In the prisoner’s dilemma the

Nash equilibrium is the situation, where both A &donfess. In this situation neither A nor
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B doesn’t want to confess if the opponent has dira@nfessed, because it would increase
their serving time in prison. (Flood 1952). In MTiNdustry the past pricing wars are an
example of prisoner's dilemma. Best solution industverall solution would not to start

price wars, but an opportunist vendor might gaimfra early mover advantage.

Table 13 Prisoner’s dilemma (Flood)

Prisoner B doesn't confess  Rrisoner B confesses

Prisoner A: Serves 10 years
Prisoner B: Goes free

Prisoner A doesn't confess Both serve 6 months

Prisoner A: Goes free

Prisoner A confesses .
Prisoner B: Serves 10 years

Both serve 5 years

Examples of game theory inside the MTN industrytaeeswapping and dumping of HW and
merger trend. Without dumping of HW the industryuldbhave been healthier, but when one

started or was predicted to start HW swapping djzers, other were forced to join the game.

3.2.2. Analytical pricing strategies

As one analytical method for pricing the Bayesiaalgsis could be mentioned. It is based on
the Bayesian inference (Bayes 1763), developedhéy 8th century mathematician Thomas
Bayes. Bayesian analysis can be used in a prigtogti®n, in where price sensitivity and

competitor actions are uncertain. Bayesian anaigs@milar to the real option investment

method in many aspects. In Bayesian analysis tpecaation values of possible outcomes
related to price sensitivity or competitor actios a function of price, which requires that
probabilities and competitor action are define@, ealculated. (Roberts 1963, Green 1963).
There have been studies how Bayesian analysis earsdxd for estimating end user churn,
price sensitivity and optimal price (Kisioglu & Top 2011), but no research about how
Bayesian analysis could be used for estimatingnatiprice for the operator investments,

even if it could be quite a useful method.

Another way to use analytical methods for calcoatxpected outcomes under uncertainty
is to use computer simulation in business moddiiais. In the ECOSYS project the MTN
business cases have been simulated by using Marte Simulation (Smura 2005). With
Monte Carlo simulation demand, competition, costvellgopment and other variables are

changed in semi-random order by allowing them agfieed fluctuation range.
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Table 14 Variables for sensitivity analysis when deulating operator business cases (Smura et al. 200

table modified)

Sensitivity Variable Variable explanation

How much service prices decrease annually due to
competition and reduced OPEX

How fast operators roll out new services to new
geographical areas

How fast new handset capable of new services are
taken into use by end user segments

How much different mobile service usage increase
or decrease in different end user segments

What is the price erosion of Network Elements,
interest rate for loans, terms of payment

What is the share of each OPEX component from
total revenue

Industry Growth How fast the industry grows/shrinks annually

Tariff Erosion

New service installations

Handset Penetration

Service Usage

CAPEX Components

OPEX Components

Start market share What is the starting market share for the operator

What is the final marker share for the operator at
the end of analysis period

Stop market share

As an outcome a distribution about expected cashsfl OPEX, CAPEX and other financial
and investment data is received, from where theee®o MTN investment value can be
estimated. Computer aided simulation is quite Usefuperforming sensitivity analysis for
uncertain variables. In the MTN business models ymainthe variables face difficulty of
predictability due to technological evolution, fastmpetitor reactions, changes in end user
preferences and government norms. However buildistngle model for the MTN industry,
which would cover both the uncertainty of the vbleés as well as the network quality

parameters, is extremely complex and difficult.sTisidiscussed more on chapter 4.

3.3.  Price sensitivity

As Woodside (1995) emphasized, customer pricingigeity iS an essential part of pricing
and pricing strategies. Defining an accurate psiesitivity curve is a whole different story
and proves to be virtually impossible in many castesvever, indicative estimations about
price sensitivity can be done. These guidelinegxatd what features and market situation are

such, were the price sensitivity should be considién pricing decisions.

Also a bigger market share reduces the produck lasticity. Usually price elasticity is
largest in the short run, but in the case of at#uls or a sunken investment, the effect the

price elasticity is biggest in the long run. It sltbbe noted that price elasticity curve is not
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symmetric, all customers will not return when psi@e reduced to the initial value. And all

new customers will not disappear when promo tniggdipg campaign ends.

The only practical method for defining a produgtisce sensitivity with moderate costs is
survey research. More advanced methods for surasysuncontrolled and experimentally
controlled methods, which unfortunately suit mo$tly consumer products and not that well
for B2B industry products. The problem in price si@ivity and price image surveys is that
the customers usually overrate the importance afityuand underrate the importance of
price, even though professional buyers tend to gieee accurate results. (Nagle 1987, pp.
265-293)

Uncontrolled purchase dataAggregate sales data can give information aboutepri
sensitivity, especially if the purchase eventsloaraced accurate enough and price variation
exists. The longer the time period for collectethda the more other factors than price affect
the demand. This is probably the most suitable awetbr the MTN industry, because sales
data is available at the vendor side and the irmerbased methods described below are not
that suitable for B2B industry products.

Uncontrolled preference dataDirect questioning is a highly inaccurate methaoal. this
method customers are asked with different techsigwéich price level they feel is the
correct price for a product and by which price lethey would buy more or less. One
example could be that for a supplier’'s productiie grades from 1 to 5, on professional
skill, reliability, co-operation, business undensting, price quality ratio, flexibility, etc.
(Sipila 2003, pp 128-131). A buy-response survew isiore advanced method for direct
guestioning. a buy-response survey doesn’t giveirate price sensitivity function but it
gives an estimate on which price range a new ptsdoigce should be set, or if the price
sensitivity for an older product has changed. lis timethod customers are given certain
prices and asked if they would buy the productair m the MTN industry there should be

reference tool, where the sales negotiation datapmly the closed sales prices are saved.
Experimentally controlled purchase datdot suitable for B2B industry products.

Experimentally controlled preference dat&: Conjoint analysis aims to solve the tradeoff
between different features inside the product. R@kcustomers are asked to rank products,
so that some product feature, like size or perfoicea is changed each time. When the

responses have been analyzed, the product featumtribute values can be ranked.
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According to the interviews in the MTN industry threndors perform annual satisfaction
surveys from the operators, and perhaps some gosstould be added, which could be used
for conjoint analysis for the most important featur

Unfortunately survey research results are manygimete unreliable according to tests, and
often the only way to get reasonable results iss® managerial analysis for setting the price
sensitivity (Nagle 1987, pp. 72-73). This is esplgithe case in the MTN industry B2B
industry products, where the buying behavior amopegrators is very different, where
competition plays a huge role in the demand, anéretconsumer product like surveys
cannot be arranged. Perhaps the most suitableonasetprice sensitivity analysis is to check
if the most important features are price sensitiv@ot. And rather than trying to determine
the exact price sensitivity curve form a roughraation of the price sensitivity. Complex
estimations will most likely not be accurate. Asigel rule can be said according to table 15

that MTN industry products are quite price sensitiv
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Table 15 Effective elements to price sensitivity,=increases price sensitivity, -=decreases price sivity,
O=effect is case dependent (Sipila 2003, pp 110-146d 116 and Nagle 1987, pp. 59-72, pp. 77, table
modified)

Additional MTN feature properties Effect to price

Price sensitivity element sensitivity in MTN

industry

Additional features are typically

The sold product is a necessity rarely necessities in the actual MTN -
network
Once a MTN network is launched its

There is a lack of substitutes unlikely that it will changed for a -
different MTN technology

There is a lack of competition MTN industry is highly competed +
Products are based mostly on

The product differs from competitors standards, in some features there +

are more differentiation

In MTN industry the brand has not
played that big role, but is becoming
more important, especially with the
Chinese vendors

Network investment are huge, and
also the additional features require a +
lot of financing

Typically due to high competition
and pricing trends it’s difficult to

The product has a unique brand

The product price is small compared to
available budget or income

The customer can transfer the product

" make the end-users pay. Also some +
cost to it's own customers -
features are not visible for the end
user
The customer knows the supplier Personal relations and commitment
personally and is committed to the depends on the operator 0

supplier

. . Additional features are part of a
The product is part of a bigger offer bigger offer -

The product is related to an earlier Additional features are add-ons
bought product and there are no -
substitutes

The product is sold to B2B markets, in | MTN is B2B market
where the quality is important

Some features differentiated the

The product creates unique value BTS more than others 0
The product quality is difficult to The product quality can be

measure or compare due to technical compared based on automatically -
complexity generated KPI statistics

The customers experienced product Expected quality depends on

quality is high due to technical features | operators 0

or advertising images

Many times operators delay
procurements due to market or +
economic trends

The Product procurement can't be
delayed
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4. MTN industry specific pricing aspects

4.1. Vendor perspective

The vendor perspective for pricing was studiedséei structured interviews for personnel
working among pricing related tasks. Only one MTéhdor was selected for the interviews.
From the case company Head of Technology, two RitoManagers, Marketing Manager,
Head of Business Modeling, Program Manager, Keyoiot Manager and two Business

Modeling Specialists were interviewed.

4.1.1. Cost accounting and budgets

Challenges in cost accounting came partly fromenay changes. A bigger problems were
the R&D. Cost allocation for R&D was seen difficblbth by the controller and the program
manager, when individual products and mass produete compared. Also bundling and
discounts were seen problematic, if they were atledt only to one product instead of putting
the discount to the whole offering. Otherwise thedpict profitability calculations are no
longer valid. On program management it was also itelin that a traditional matrix
organization build to serve programs is not sudafor verifying the true implementation
effort of a single MTN feature. This was becausepbe were more concentrated in reporting
correct total working hours than reporting accurateirs between different programs or
activities. And in many cases the working hours evezported only at program level and
reporting did not drill down to individual featudevel. A better organizational structure
would have been feature teams, which would be déslic over certain time period for
specifying, testing and implementing only one featuhis way the true R&D work effort
for a single feature would be much easier to vecifynpared to the situation where most
R&D work would be commonly allocated for a prograkecording to program management
the feature content changed typically in every progdepending on available resources and
the emerging of new customer requests. This caaselitional problems in feature cost
estimations, especially when program budgets wet@ecessarily changed according to new
feature content. Calculating variable costs washenother hand more straightforward, but

this was mostly done for the HW.
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Both sales and cost budgets were an importaniopaxntrolling the activities. According to

the head of technology sales budgets were a biilgmaatic in the early phases of a new
mobile technology, because there was for many yeau@ a limited amount of sales before
operators started to ramp up the roll-out of thes nechnology. Still millions of Euros of

R&D cost were running all the time. According teethontroller when the technology got
more mature, the sales and cost budgets workedrbdihe sales budget naturally gave
pressure for the sales team to close deals, winistesmes resulted in to feature bundling

and other non-planned discounts.

4.1.2. Business modeling and sales process

In the interviews the importance of an install basethe main competitive advantage was
clearly emphasized. With small additional worksitpossible to achieve a big increase in the
sales. The importance of install base increases &ugher when the technology matures,
because the SW share of the MTN delivery increases the margins of HW fall. SW
maintenance and HW spare part business is quitéginie, as well as network parameter
optimization services. Especially among smaller rafmes network planning support is
needed. Operators respect end to end services, liakdto some kind of terminal
manufacturer, in order to be sure that the newufeatwere properly verified. Services on the
other hand were not currently seen as that atsadiusiness. Operators were considered
business driven, which in practice means that facheinvestment a business case for

calculating the profitability is sketched.

Also in many interviews it was revealed that additil features are not used that widely by
operators. This can bring profitability pressure developing additional features. Operators
are interested in additional features, which cambtlled with small additional investments.

The importance is mainly judged based on ARPU. Suiing methods, which reduce risk,

are favored by operators. An example of these coeldricing based on volume or a hosting
agreement. In a hosting agreement a feature i®dhdst the vendor in operator network in
first phase and the operator has the option of hasiag the feature, if it seems to have

market potential.

Both the program manager and product manager agne¢dnore emphasizes could be put

on early profitability and business model analysisthe bigger features. Some features were
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so big that they required almost their own programg there were big risks that the cost

could not be covered if price or even proper demaasl not carefully estimated.

The head of technology emphasized that the additi@ature revenues was not only coming
from sales, but also cashing competitors with gatereated during the feature development
process. What came to the operators, they als@eippe the MTN vendors help in arranging
the financing for the MTN investment, either by qmegotiating with the finance sector,
arranging flexible terms for payment, or by acoegptioperator shares instead of cash.
Typically the operators take multiple vendors faildéing their RAN, for reducing the risk of
rollout problems and for reducing the negotiati@wpr of a single vendor, and possibly for
launching price competition among the MTN venddrendors were selected by price,
reputation, capability to fulfill RFQ, feature ligbadmaps and national and security politics.
Previous Key Performance Indicator (KPI) qualitjerences played an important role. The
original network deal shares among MTN vendorsa@ahlange during the ramp-up phase, if
the MTN vendor’s roadmaps were delayed or if MTHtéees were missing. In the past there
had been dynamically changing competition, and gearnn the road map and content, as
well as operator requests, which had lead thattlleefeatures were sometimes sold by
bundling or as given as a bonus. This would lesm @nsituation where sales price would not
have that much to do with the set reference pi8mne competitors also had made the
pricing scene more difficult by trying to sell HWieap and then cash in with expensive SW
upgrades. One of the biggest problem in the MTNugtiy was the over capacity of MTN
vendors, which were brining the overall prices dpwspecially in uncertain economic
situations, in where the operators were reluctanhéke big investments. The MTN huge
R&D expenses and declining ARPU did not make theatibn any better, and the estimation
was that operators were making double decade higféit than the equipment vendors.
However, the demand and supply could not be andimesed only by MTN vendor and
operator (virtual-, service-, network-) interactiddandset availability and features, where
becoming a key drives for network investments, el as content for the handset, was it then
games, maps or applications. The head of technaagythat if the feature was unique in the
market, clearly best pricing method was the valasel pricing. However, many times this
was not the case and pricing turned into competibased aimed for getting or keeping
planned market shares. Cost plus pricing was seanyntimes still, but was not a
recommended way. The marketing manager pointethatithe pricing scene was stabilizing

and operators were no longer “married” with thediahiHW provider, which reduced the
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possibilities to cash with SW upgrades. One thiddctv might change in the pricing field
and make price comparison more difficult is théed#nt price units. One operator could sell
the features priced and licensed per BS and ther qter subscriber. Also there had been
discussions regarding if the pricing should beteslato some KPI value, for example a
promise from the vendor that the operator subscab®unt will increase or the vendor will
give discounts. Even there we discussed many typdgferent pricing models, the product
manager agreed that sometimes the reference pasecopied from an existing feature, due

to lack of resources and time to make detailedmyianalysis.

The key account manager also emphasized the inmpertaf keeping the feature and
roadmaps of RFQ. Currently they were not seen ss far total vendor swaps, but they
affected the future deals negatively. In RFQ theepplayed a major role, but also feature
roadmaps, stability and environmental issues wegortant. The operators asked also the
MTN vendors’ opinion before starting to considevastments in new technology and filling
in the RFI. The operator naturally required tharéhwere indications about existing new
technology terminals, before they were interestadldunching any new technology
investments in a bigger scale. The local sales tesaira big influence on the closed deals and
final prices. This was natural, since the localmemany times had the best customer
knowledge and could convince the customer with @roptionalizing. On the other hand a
local sales team could promise customer featurbghawere not implemented, and it was
naturally causing confusion inside R&D and otherdiions not related to the sales process.
According to the key account manager operators waostly interested of new features,
which directly brought more ARPU and which couldibstalled with small investment and
effort. Bigger features were not taken that eagérdcause of the uncertainty of the business
case. One solution for reducing the barrier forrafmes to start using also the bigger of more
expensive features, would be to offer a hostingament. The vendor offers to install and
maintain the new feature as leased service andgéetor commits the buy the feature, if it

fulfills a set of requirements.

If cost allocation was seen difficult, the headuasiness modeling saw that also the customer

business case calculations were many times prolilentaven if there would have been

sophisticated internal tools available for caldalgtoperator business cases, they would not

have been available for the customer. Thus usimgptioated internal tools for marketing

purposes and for justifying feature prices for oostr operators is out of the question, when

the tool and underlying methods and algorithms #wwes require more training and
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briefing than the end results. Many times the kmgtroach for justifying an individual
business case was an empty Excel sheet, in wetritlieess case calculation were built from
scratch. This kind of approach can over simpliffesreal operator business and leaves many
relevant variables outside calculations, but resaite easier to explain to a customer in that
limited time frame the customer allows the MTN vendh sales meetings. One product
manager also pointed out that especially for neadypcets; the business cases emphasized
mostly the whole product, and not individual feasir There were simply not enough
resources for making complicated business caseestdidr each individual features. Then

basically the only option was to benchmark existe®fure business cases.

The business modeling specialists were aware gbriblelem of the lack of common tools for
operator business modeling. There had been cotopenaith universities and operators for
developing a common business modeling tool, bdsao common tool was spread over the
industry as a de-facto standard. There was adacksearch about the effect of end user
perceived value, operator competition and operatarketing efforts to operator revenue.
Thus there was no one agreed way to model thesetgfh existing tools. This “uncertainty”
effect was not taken into account in the businesslaling tools at all or then it was

considered to be included in the business caséisgpsanalysis

In the Helsinki University of Technology Telecomnitation department, now part of Aalto
University, the common tools were not seen that dfiga problem, since the focus was
naturally in developing new methods for businessl@tinog. However, the lack of network
quality research was admitted also at the uniwer$itere were plans to start some research
concerning the QoE and some articles were publigifted the interviews, which are covered

later in this thesis.

4.2. Vendor costs

In this chapter the suitability of different costcaunting methods for the pricing of the
additional MTN features is discussed. Cost accagniis a fundamental part of any
company’s profitability management routines andalegporting for financial statements.
Costs are commonly used as a pricing basis evemglthaccording to common understanding
the optimal price of a technology should reflea tralue of the technology i.e. the present
value of the future cash flow resulting from theplementation of the technology, not costs

related to developing the technology (e.g. Gee L9T®st based pricing is clear and
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according to some a fair way to set the price, eheugh it encourages for ineffectiveness
and cost increase and leads many times to undevesrpricing compared to market based
pricing (Sipila 2003, pp 58).

Nagle also sees that cost should not be used asiagpbasis, but rather that the costs are
good to know for identifying the minimum price, lay motivation to control the costs and

calculating product contribution margins. But ifoduct cost is used for pricing decisions,

special attentions should be paid for the followpaints according to Nagle (1985, pp. 25-
28):

1. Average total variable cost is not used as themes$é for the cost of a single unit.

Incremental cost is many times more or less tharatlerage variable cost.

2. Current value in assets is used instead of acamyrdepreciation formulas. The

depreciation might not correlate with real value.

3. Single cost accounts are not automatically put lslevto irrelevant or relevant cost

for pricing. Many costs, like some labor costsraseentirely incremental in nature.

4. Opportunity costs should not be overlooked. Oppuotyucosts are a relevant cost for

pricing, even though they don't appear in finansiatements.

Typically with cost accounting is referred to as a tool in management accounting in
internal reporting for supporting planning, makebay decisions, profitability analysis, etc.
managerial actions as well as a basis for pricigjsions (e.g. Drury 1996). However, cost
allocation is needed also as a tool in financiabaating for fulfilling the legal reporting for
financial statements in the form of stock valuatéomd income statement cost accounts (e.g.
Kallunki and Kyténen 2007). Thus cost accounting cmst allocation systems don’t
necessary fit ideally to some industry areas, tile@ SW industry, if cost allocation is used
more as input for the financial statements as @mpsrting management decisions. This is

dicussed later in this chapter 4.

4.2.1. Cost accounting methods

The most common cost accounting methods are variabsting and absorption costing
including it's variants job costing, process cogtfirstandard costing and Activity Based
Costing (ABC). Other costing methods are margimeitiog, target costing and product life
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cycle costing. They differ in the way they handkeriable vs. fixed costs and direct vs.
indirect costs.Variable costs are those costs, which are directly related todypcton
volume, e.g. raw materials, production salary andrgy costs, license fees and to some
extent transportation costBixed costsare those, which remain constant regardless of the
production volume, at least in the short term. Tgpifixed costs are Research and
Development (R&D), factory depreciation and maiat@e costs, procurement, Human
Resources (HR) and administrative management dikgtslaw and accounting services.
Direct costsare those costs, which can be allocated direotly $pecific product or service
without complicated cost allocation formulas. Direost can be defined that they vanish if
the product or service is no longer produdedirect costs are those costs, which cannot be
allocated directly to any specific product or seeviTypical indirect costs come from factory
maintenance costs and support function like HR, dael accounting services. It is important
that the concept of sunk costs is not mixed witheptaccounting cost concep&unk cost
means cost that have already been incurred andchwlienot be recovered to any significant

degree. Typical sunk costs are already installedstments. (e.g Drury 1996, Laitinen 2001)

Used cost accounting methods seem to be rathé& stside companies and are not usually
changed substantially to support new practicesanufacturing or operations (Banker et al.,
2000; Clinton & Hsu, 1997; Durden et al., 1999; Mast al., 1997). And if some change is
taking place, it usually appears as traditionalt cascounting method expansion and
information system enhancement instead of replattiegpld cost accounting method with a
new one (Fullerton & McWatters 2004). In additi@nthe used cost accounting method, also
the decision maker’s background and the way theam®unting data is presented affects the

cost based pricing decisions (Cardinaels 2007).

A surprisingly limited amount of studies existsluow to calculate and allocate costs for SW
based products or features. The cost accountintysasiebelow is thus based mostly on

general cost accounting theories.

4.2.2. Marginal costing

Marginal cost means the cost, which comes when one additiontisuproduced. Marginal

cost can be expressed as a derivate from totaboaolstjuantity.

_dTC

MC=—=
dQ

()
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The cost is rarely fixed and depends on volumedfginal cost is referred to ascounting
cost it includes only variable costs. This howeveribit misleading, since then marginal
cost will have two different meanings. If margiaist is referred to as atonomist costas

it usually is; it can also include fixed cost aggitally has the shape of an U curve, when
plotted as a function of volume. This is becausa tmaditional production plant there is an
optimal production range. With low volume economiéscale is not achieved, but with too
high production volume the production plant is évaded and extra costs are coming from
labor overtime, production bottlenecks, decreagietd and finally costs from investing in a
new production plant. In figure 3 graphs for bgsioduction good in perfectly competitive
markets is drawn. With certain price, the marketshuy all the units manufactured, which
can be seen as linear total revenue and horizoraedinal revenue, which equals the market
price. In this kind of situation it is most profiie to sell the amount of units, where the
average cost is the lowest and the marginal cossrdb exceed the market price. (Drury
1996, pp 1999)

Marginal costing is mainly used to illustrate maewonomical events and is not as often
used in micro economics as individual company easbunting. This is the case also with
the MTN industry. Marginal cost calculation is natry suitable for MTN and especially not
suitable for pricing basis for an individual feaubecause cost curves for a single feature are
very difficult to estimate. This would require thall costs could be allocated to specific
products, including overheads, which is quite tyicks we will later see. Also the straight
line revenue curve is not realistic and shoulditved to real demand. This would require that

the price elasticity for a single feature woulddaéculated; a very challenging task again.
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Figure 3 Traditional economist cost and revenue cwes: C=Cost, R=Revenue,
M=Marginal, T=Total, V=Variable, A=Average (Drury 1 996 Marginal Costing theory,
modified)

The economist approch is not very suitable for yag the demand, revenue and cost
curves for individual additional featues as suchwiver, it can be used to some extent for
analyzing the total demand for whole products, Wwhiben inderctly affect also to the
additional feature pricing decisions. In oligopttie markets, which the MTN indusrty
represents, the demand curve can been seen agdki(Bweezy 1939). Kinked demand is
based on oligopolistic game theory, explained irrengetail in chapeter three, where it is
assumed that competitors will not follow each otieeraising prices, but will react quickly to
price reductions. This leads to a situation, whbee price elasticity reacts intensively to a
price increase, when customers move to use corapptibducts. In case price is reduced, the
price elasticity is not that strong and demandbisimcreased that much since competitor will
follow the new price levels inside the industry.
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Price

MC

»  Quantity
Figure 4 Kinked demand (Sweezy 1939)

4.2.3. Variable costing

Variable costing calculates only the variable costs for manufactupgoducts. Stock
valuation thus has only variable costs includedeéicosts are deducted annually from the
income statement or activated under different l@dasheet accounts like R&D (Drury 1996,
pp 199-210).

Especially with the MTN industry the variable costicurves are somewhat different from
the theoretical economist case described in figuiréhe total revenue curve (Figure 5
TR_Accounting) in theoretical variable costing @dso be treated as a straight line, like in
case of economist total revenue. This however isanealistic in practice because the MTN
markets are limited, and will not buy all the unitfered. On the other hand the different
vendors have different MTN products despite stagidation. They differ in technical
features and also have quality, compatibility aepgutation aspects aside the selling price,
which affects the demand. Thus, when the total megecurve (Figure 5, TR_Demand) is
drawn from demand base, we will get a total revecwae which will saturate at a certain
price level, where no one is willing to buy any maf the product. The traditional variable
cost curve is a straight upward line or maybe loasescurve with high volumes, because of
overcapacity in production. However, no fixed coate included unlike in the economist
marginal cost curve. The traditional variable costve can be applied to HW (Figure 5,
VC_HW), but for SW the variable cost curve (VC_SW)an almost flat line, because SW
can be copied almost unlimited with only minimalddinal expenses. The fixed cost
(Figure 5, FC) remain constant, until extra proaucplants or R&D sites are needed and the
cost curve champs a step up. Total costs (FigureC5HW and TC_SW) can be calculated
as the sum of fixed costs (Figure 5, FC_HW and R&) &nd variable costs (Figure 5,
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VC_HW and VC_SW). In both HW and SW fixed costs high, because of the complex
technology and huge R&D investments needed to dpule MTN features. There also can
be increase in fixed costs, when volumes grow elmpbgcause of the need for additional

R&D sites, sales offices and/or production plants.

If the additional feature consists both of HW antl,She variable costs increase along with
the volume, when material and labor cost increBséin case the additional feature consists
of only SW, which is quite often the case, the afle cost is zero or close to zero and
increases only very slowly if any along with théurae. Of course delivering SW also brings
some costs despite its intangible nature in formtrahsaction, possible packaging and
delivery costs. But to register these costs, enacsmphisticated cost accounting systems
would have to be in use. Also transaction and defiwcosts cannot be valued in stocks,
which means that there has to be parallel costumtom methods, both for legal and

management reporting purposes.

From figure 5 we see that the variable costs migghtused as a cost basis for HW related
features, if the variable costs can be calculakedtty by the cost accounting system and the
volumes are high enough. However, fixed costs yoeally relatively high also with HW

and thus breakeven analysis is probably a bettgrtovause costs as a pricing basis than
adding just a marginal on top of the variable cdkis way fixed costs are included on some
level to the sold feature, even though the fixest @stimation would not be exact. For SW
the variable costing is not reasonable becausdyfadtimated fixed costs will not be

compensated by variable costs (since there are werg limited variable costs).
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Figure 5 MTN cost and revenue curves, C=Cost, R=Renue, M=Marginal, T=Total,
V=Variable, A=Average, F=Fixed (Drury 1996 VariableCosting theory, modified for
separating HW and SW)

4.2.4. Absorption cost

In absorption costingsome or all fixed overheads are allocated to idda products and
are included in production cost. Later in this deaplifferent methods, which can be used for
overhead allocation, are explained. When overheasts are allocated to individual products
the profit is a function of both sales volume amddoiction volume, i.e. stock changes affect
the profitability because fixed overheads are idetliin stock value. In practice this means
that in case there is a large unsellable stockfidesl costs might be over valuated in the
balance sheet, when prices of the sold items@allthe other hand absorption costing might
give a more logical profit calculation in seasoseles, when allocated overheads are reported
in that period, when sales occur. However in maases it is easier to plan the make or buy
and product mix decisions, if variable costs anedi costs are separated, and this is one

reason, why absorption costing is not that pop@nury 1996, pp 199-210)

Still absorption costing justifies its positiontime cost accounting field, since overheads are
playing an increasingly big role in the cost stanetof companies in general but also in
production related industry. Foster and Gupta (1@%&mined marketing and found out that
marketing costs have become a significant parixefdf overheads in many industries. The
possible support of existing accounting systemsniarketing decisions making was found

quite limited in many cases. Boer and Jeter (1988yied a variety of manufacturing
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industries for the years 1899 through 1987 andcadtihat labor was no longer a significant
cost and that overheads were becoming the mostfisagit cost also in manufacturing

operations. Traditionally it has been believed tlditsorption costing based pricing
systemically gives higher price orders than maigaravariable costing based pricing, but

according to some studies this is not always tse ¢&alleret al. 1999).

In the MTN industry the fixed costs come mainlynrdR&D, support functions and fixed
factory costs. One important thing related to fixedts is that from which phase of the new
product lifecycle the fixed cost are allocated toducts cost and from which part to general
costs, which are explained later, when the conoépife cycle costing is discussed. With
many additional features the factory costs arereleivant compared to other fixed costs, if
the feature is based mainly on SW. The fixed oweleare possible to allocate to a certain
MTN technology release, to some extent to certadlividual product of a MTN release but
very difficult to allocate to a specific feature ah individual product. For example, the
program cost for developing a year 2007 release B¥E can be quite logically calculated.
Also the costs of developing the transmission forithe BS might be in some extent logical.
But what happens when the cost centers and progosts are related to several product
modules. For a single feature it is very diffictdt allocate the costs, since cost center
granularity doesn’t reach that far. Of course thst€ can be estimated, when the additional
feature is planned, but if the estimated costs @abe compared to occurred costs, cost as a

pricing basis is not very useful.

Another thing is, if the programs are designed ¥y, that the amount of additional features
is quite limited and already in the design phasst separation of additional features is
emphasized. But then it is questionable if theyaenadditional features, but rather separate
modules or products, when the smallest sold eistitycreased, like in case of different SAP-
R/3 modules. One solution for handling the overlsefmd absorption costing or other cost
accounting method, is to design the organizatiselfitso, that it concentrated on the features

rather than bigger programs.

To be able to calculate the overheads, the orgamizatructure according to chapter 4.1.1
case company interview findings could be also ersizkd. If feature teams are used inside
the R&D organization, realized implementation watkihours are easier to allocate as fixed

costs or overheads.
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4.2.5. Standard costing

Standard costingis the most simple of absorption costing methdastandard costing on

top of variable costs fixed costs divided with protion amount over the time period fixed
costs have occurred are added. The problem igptbdtiction amounts can vary, which can
give different costs for some product dependinghenproduction batch when fixed costs are

high. Thus it is not a very suitable method inMiEN industry.

4.2.6. ABC

Activity Based Costing (ABC) was first used as an improved tool for cost bgsgcing
(Cooper 1989), switched later to profit and produdt prioritizing (Cooper, 1990; Cooper
and Kaplan, 1991), and is now used also for capamnstraints situations (Cooper and
Kaplan, 1992). In ABC costs are allocated baseduoi level activities, batch related
activities, product sustaining activities and feagisustaining activities. Every unit produced
will get their share of costs, depending on how ynagativities they are involved in. Unit
level activities are direct energy, material anoblacosts. Batch related activities are those,
that are related only to a specific batch. Typicasts are machine set-up costs, customer
ordering and purchasing costs. Product sustainogjscare those related to supporting
different products in the product line. These idelunaking specifications, R&D costs and
production design costs. Facility sustain actigitege those costs, which are related to the
whole site needed for producing the products iralgicgadministration, accounting services
and real estate costs. (Drury 1996, pp. 293-308).

Fine-tuned ABC can give quite good estimation fag products even in rather detail level,
and in theory would be possible to be used asangribasis for additional features. This
would require at least two things from the costoacting system. First the ABC system
should be implemented. ABC is still not a very coommaccounting system in many
companies, especially in MTN industry. And seconillg ABC activities should be taken

even beyond the traditional unit activity to beeatd solve the cost related to certain feature.

For the MTN industry unexpected problems from ughBfC may appear. In British Telecom

was discovered that in their ABC system, problemseafrom non-separable costs and in
terms of joint costs shared between network compen®y Non-separable costs are meant
those costs which cannot be bundled together aadetl as being able to be explained by

single cost driver. (Bromwich & Hongf 2000). In tkase of a Portuguese MTN company
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there were technical problems associated with jaimtt common costs, which are significant
for a MTN operator. Activities and cost allocatiacmuld not be determined properly in their
ABC system and this lead to confusion amongst eyegl® and arbitrary, subjective

allocations, which caused reliability problems amaployee resistance, which led to late and

inaccurate allocations of times to activities (Maoad Hopper 2005).

4.2.7. Target costing

In Target costing the cost calculation is done in a reversed ordenpared to other cost
accounting methods. Where in other cost accountieghods it is assumed service or a
product has been produced and depending on theaigtfod amount costs are allocated for
unit level, in target costing first the allowed tper unit is set, and production according to
cost limits is planned. Target costing steps canddfeed as (1) Define the Product (2) Set
the Price and Cost Targets (3) Achieve the Tar@gtMaintain Competitive Costs.

Target costing does not relieve the company of diiemma of somehow coping with
problems related for fixed costs and overhead aflon. But it addresses the problems early
enough so that processes can be fitted via budgetking hour reporting control and other
cost measurement methods for getting enough detegigorts to support reliable analysis
between planned and realized costs. In theoryeifréiporting methods are planned accurate

enough, the costs can basically be planned armmixfed even at SW feature level.

4.2.8. Avoidable costing

Avoidable cost as a pricing reference has its omblpms.Avoidable costcan be defined as
costs that will not be incurred if an activity iarcelled, for example a cost that can be saved
by dropping a particular product line or departméxoidable costs are difficult to address
both in marginal cost accounting as well as in ABCmarginal cost accounting it is difficult

to define in the short run which fixed costs taedite to particular products and which to
leave in the common cost pool. Fixed costs andabéicosts will together be responsible for
the avoidable costs. ABC has three limitationsalawidable cost calculation. (i) The amount
of cost pools is limited, which means that all thetivities needed for creating a single
product cannot be registered in all cases. (ii) b, which are not variable and linear for a
certain activity, are difficult to address for aespic cost pool. (iii) Joint processes are tricky

to handle, since for a individual product type $pecific costs cannot be separated. In a joint
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process the demand on a resource is determinetieoynaximum demand placed by the
individual products and not by their sum. (Luca®20Noreen 1991)

4.2.1. Other costing methods

In Life cycle costingit is calculated how much costs are accumulatech fowning the
product from purchasing the product, but also co$tsraining support personnel and the
users of the system, costs associated with failoresutages (including reputation and
recovery costs), floor space, electricity, develepimexpenses, testing infrastructure, waste
handling cost, etc. Life cycle costing fits befi@rbuyers than for vendorkife cycle costing

is also referred as Total Cost of Ownership (TOL)vas revealed with the TeleB interview.

Job costingis an absorption costing method, which allocatesop of the direct material and
direct labor costs the indirect overheads basethershare of the indirect costs. The more
labor hours or material a specific job consumesifger share it gets for the total overheads
(Drury 1996, pp 39). This can be applied to somermxto additional features consisting of
HW, but for SW features it is difficult to definda jobs and direct costs, to which the

overhead allocations would be based on.

Process costingis an absorption costing method, which allocates dverheads to each
process by simply dividing the process total ovachevith the amount of products the
process has produced. Process costing is suitablendustries producing homogeneous
products and where production is a continuous fiBwury 1996, pp 39). Because of many
different kinds of products and services, procassticg is not very suitable for the MTN

industry.

4.2.2. Costing summary

For calculating whole MTN products there are midtimethods, which are mostly suitable
for calculating HW based additional features, whieereporting of used R&D resources is
typically more straightforward than with SW. For SiAtures it is possible to apply ABC
and Target costing, but it requires the reporting emanagement accounting systems to be
designed in advanced to support detailed repoding&D resources even on a SW feature

level.
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Table 16 Summary of Chapeter 4.2: Costing methodaugability for calculating whole BS total unit cost

and individual BS additional feature costs

Suitable for Suitable for Suitable for
Costing method | Cost variant MTN (BS) additional HW additional SW
products MTN features MTN features
Marginal costing Accounting cost |No No No
Enconomic cost | No No No
Variable costing | N/A Yes Yes No
Job costing Yes With limitations No
Absorbtion Process costir?g No Nq B No
costing Sta.nt.jard costing | Yes With limitations No
Actmty EREED Yes With limitations | With limitations
Costing
Target costing N/A Yes With limitations | With limitations
Lifecycle costing | N/A No No No
Avoidable costing | N/A Yes No No

4.3. Operator perspective

For the Master’s thesis one operator and one vewdog interviewed. Interviews are many
times the only way to find tacit knowledge behihé processes and the behavioral patterns
of companies. This was also the case with the Middlustry. Some characteristics of the
MTN business can be concluded from articles, imgustlated publications and other public

information, but other needs to be dragged outheroways.

4.3.1. Interview, TeleA

The first interviewed operator is named as TeleA tlus thesis. TeleA is a vertically
integrated midsize European operator. AccordingeteA network investments don't play
that big part in mature operator's CAPEX and COP&fnpared to a fresh operator, for
which the network investment is without a doubt thmest crucial expenditure account
(CAPEX and OPEX are explained in chapter 2.2). MetwCAPEX are significant also for
mature operators. but consist not more than perBapg of the total costs. Other operating
costs coming from customer and company managemnegudnie more important after the
operator has managed to get its business up amdngunOne important concept about
investment expenditures is that they should beabtalon top of operator’'s current business.
This means that the pricing policy should be desigim a way, which takes away the need
for operators to pay huge new investments on redndais, even though they have already

invested a lot of money in the basic 3G networkwNeatures coming with later releases
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should be priced so that the operator has the lgbgsito earn profit from the initial
investment, before it invests in a new technologg aew feature. For the operator it is more
convenient to have a pricing policy, which is basedvolume and the value of the sold
feature. This would mean that the operator woulg fpa a specific MTN feature according
to how much it creates income for the operator, suead e.g. by the amount of active
subscribers, who are using the bought MTN featOmee benefit for the operator from this
kind of a pricing policy is that the operator doe$rave to pay for the investment months or
even years before the investments starts to prodkadecash flow for the operator. Risk for
the investment is shared between the vendor and@gkeator, which is also seen as a fair
trade according to TeleA. TeleA uses NPV and césh talculations in their investment
decisions, which also will favor the volume bas@ady as you grow” pricing method. The
goal is to keep the cash flow positive and stabtenfyear to year. Because of this big
investment spikes coming from an individual featare not appreciated. There were actually
some cases, where the operator would have invested certain MTN feature, but the
investment decision was cancelled in the nick moktijust because the pricing offer from the

vendor was set up wrongly from the operator point@w and was not corrected.

TeleA also emphasized that the vendor pricing podicould start form the far end of the
value chain, meaning the end user. One way to medla operator business is to measure
ARPU. Another way to measure value is to measuviB$BYy $/MB is meant the amount of
revenue the operator gets from each broadcastedytyin their network from both voice
and data calls.. The $/MB curve is ascending dowdves a function of time and will go
even lower in year to come. The vendors should fieir pricing strategy so, that when an
operator invests in new capacity, a new featura arew technology, there will still be a

marginal between the $/MB value and feature or ci@paost the vendor is selling.

$/MB

Voice

Data

» Time

Figure 6 $/MB curves for voice and data
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Sometimes the value for a specific feature is qulear. If for example the feature will
reduce the operator transmission OPEX by 50%,fairshat this saving is dealt between the
vendor and operator, i.e. the pricing basis fos #ihd of a feature would be 25 % of the
operator transmission OPEX. But many times theevédn a specific feature is impossible to
calculate, like in the case of ISHO. Therefore aditm to TeleA, only those features, for
which the exact value can be calculated, shoukblgzas an additional feature. Earned Euros
are based on services and services are based lumkegy. MTN were compared to car
industry, in where ABS has become such a standazdsaory, that no one even considers
ABS as something extra. The same applies to MTNitaice features are considered
something extra neither by the operator nor byethe user. The operator doesn’t feel that it
should pay for something unnecessary when buyibigger basic package, even if it would
not use all the features included in the basic MyBgkage offerings. The “extra” features are
considered to be thrown in, since the vendor cliese economies of scale, when it doesn’t
have to put additional effort in selling every @& independently to every operator. In
TeleA business processes every investment has tatismed with a business case, which
also favors that only calculable feature being safl independent additional features.
According to TeleA the packaging can be carriechelugther, so that the vendor sells only
the service of broadcasting mobile data, becomingena brand seller. The operator would
lease the MTN equipment and maintenance from tmelare And there are already cases

showing this is happening in the MTN industry.

TeleA said that it appreciates clear and predietgiricing. At the end the investment
decision goes to top management and they don’teafgie if technical staff has to explain
for hours what the vendor pricing really contaimsl avhat it is all about. Too complicated
pricing and playing with list price discounts wdlso not fool professional buyers and are
seen as gimmick. Many times in a competitive bigdat the end there are two competing
vendors, who will have similar roadmaps and qualityen the total price will count, not the
price of individual features. Otherwise price wag seen as the most important factor by
TeleA, when a key MTN vendor is selected. Reputasind reliability were seen as the most
important factors. Network quality should also lmeabgood level, especially if the network
KPI values become public information, which canused by other operators as a marketing
weakness. What comes to roadmaps, they have goa@lB& which can be used for getting
extra publicity. For example the operator can bl press release about a new feature it is

supporting. But in revenue sense the roadmapsatrgern as that important factor by TeleA,
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since for many new features there are not even athi@ mobiles yet and also many of the
old already installed features have not yet rea¢hecritical subscriber mass, which would
make them truly profitable. Of course the roadmiagege to be in some kind of alignment
with competitors, since TeleA like almost everyeati©perator, is using equipment from at
least two different vendors. If the operator wawtsoll out a new feature, it has to wait as

long as all the vendors in its network have impleted this feature.

4.3.2. Interview, TeleB

TeleB is a vertically integrated midsize Europegrrator. According to the interview TeleB
agrees with the OPEX elements presented in tabP&X elements can be received by the
controllers either directly from dedicated accountsrough organizational structure, since
many functions have dedicated cost centers. CAPBX loe calculated on a BS level
accuracy, but individual features are not separdfext accounting is based on SAP, cost
accounts and cost centers, where service operatbrnatwork operator businesses are
separated. Cost accounting is affected also bylaggn, since e.g. SLA contracts are
regulated, which affects further to the internatipg between the TeleB service operator and
network operator businesses. The cost accountimgaished to subscriber level, ARPU is
used for outside reporting, Average Margin Per UadPU) is used for internal reports and
profitability calculations. Cost per minute or Mhite not seen as relevant, since the network
has still unused capacity at the moment. TeleB thaitithe cost structure comes from the fact
that the network is build to fulfill target capacand KPI requirements. The network operator
side is divided into different subunits, e.g. p&s®Es, optimization and production of services,
from which production of services is the biggedteTinvestments are calculated based on
NPV with a 10 % discount rate, but also based gv@ek method and internal rate of return
method. In calculations specialists inside the camgypare used, but also the vendor is
involved in investment discussions for definingweatk performance, installation process,
etc. In investments the Total Cost of Ownership @)Gs emphasized and the CAPEX is

playing a minor role.

Inside TeleB for a single feature can be calculaedalue the by increased revenues or
reduced costs. For smaller features the investrog@iculations are not done directly, they
affect the investment calculations so that Tela@Brget network KPI and capacity levels are
achieved. TeleB said that for some cases, espeaalthe CN side, it might be suitable to

calculate the effect of single features in moreaieln many cases a more feasible way to
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determine the value for a single feature is tonestie how it affects the company reputation
and the brand value. Even though there are soneeeteal methods how to calculate brand
value, TeleB sees that in practice at the enddted brand value is based more or less on
estimations. However, for some parts the brandevaquite concretely visible. Firstly SIM
subscriptions may be terminated and SLA contraatshe jeopardized, if operator brand and
network quality deteriorates. And every time theéwwek goes down to maintenance
activities or due to network faults, the lost rewens calculated. Site visits also cause a
remarkable cost to the network maintenance. Thevarkt updates must be therefore
carefully planned from both quality and maintenapoént of views. TeleB felt that there
were still too many updates and maintenance aetviheeded, which caused too many

breaks to the network activity.

TeleB does investment programs every six months. i/ initial network SW CAPEX is
activated to balance sheet as such, since thetmgasrevenue horizon is over a year. Small
SW updates are treated as network OPEX, but faebi®W updates and essential new SW
features the division between OPEX and CAPEX ig@acase by case.

What comes to the MTN vendors, TeleB sees thattagipn and quality go hand in hand and
they directly affect to the operators own brandgmaVendor roadmaps are not seen to be
that crucial as long as the operators own capaeity KPI target are achieved. TeleB has a
good negotiation connection to the vendor sideenéwe less it usually takes several rounds
to reach a satisfactory contract. According to Betiiscounts were not that common earlier
and the vendors were counting on high swappingsc@st the negotiations proceed TeleB
expects notable discounts, and in some cases aliditional features not crucial for the
operator, are thrown in for zero price. TeleB sied this is a natural reaction since TeleB
itself faces declining ARPU for the investment reeéa new higher bandwidth networks and
from regulated leased network business, which lgadgressure for reducing network

CAPEX and further in optimizing the procurementqass.

During the negotiation process the total cost efittvestment for TeleB is calculated, but on
the other hand the vendor’s costs structure fomasing the received offer and freedom of
pricing range is estimated. In addition to CAPEXgsures in the current financial situation
commitment for investments is tried to be avoideeleB says that they are trying to get rid
of “bonus point mentality”, which means that aneoffwhich gives volume discounts for

future deals, are not appreciated. However, thiddcohange during an economic uptrend.
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Despite the tightened situation on the global eooncand telecommunication sector
according to the interview TeleB is interested @wrvalue brining features in the MTN. For
estimating the value for MTN vendor calculationsoatbthe operators received benefits,
would be appreciated a suitable tool and businass simulation, if they existed. Also new
pricing models are welcome; TeleB said that theyehgood experiences from leasing some
of the NE from a third party. Thus pricing basedsoivscriber usage or leased NE from the

MTN vendor might be worth considering.

4.4.  Operator benefits

Based on the interviews and my 11 years of workeggpce in the MTN industry, | have
grouped the additional features operator beneftts four categories. (i) Additional features
can be sold as an independent service to the ear] creating additional revenue for the
operator. At the moment location service and higlaga rates are services, which have been
predicted big growth in future years. (ii) Additaminfeature can reduce operator OPEX or
CAPEX, like in the case of a new transmission softytwhere leased line OPEX is reduced.
(iif) Additional feature can provide better netwagkality in the form of Key Performance
Indicator (KPI) values, like call dropout rate aoder all cell data throughput. Mast Head
Amplifier (MHA) for example makes the network maensitive to RF signals and increases
capacity as well as reduces unwanted call drop (aeAdditional feature can actually be a
must feature. Handover capability from UMTS to GS#a must feature for UMTS
networks, where GSM network is working parallel,iethis the case in most commercial
UMTS networks.

If the operators can sell their subscriptions wiifferent pricing measures; price per
minute/MB or a fixed monthly fee, also the vendoas price the features in various different
ways. A feature can be priced and licensed e.gsplescriber, per user, per TRX, per cell,
per BS, per RNC, per MSC, per network or for a teditime period. Different possible
hosting agreements make the pricing even more @mhatever the pricing measure is, it
should reflect the value the feature bring for tymerator and what analytical or other

methods are used when the feature method is defined
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4.4.1. New business opportunities via additional features

It was revealed both from the MTN vendor as welfrasn the operator interviews that the
operators respect mostly features, which are dyreible in the ARPU. One of the biggest
reasons is probably that the value of the MTN fesats more convenient to evaluate with
analytical methods. In ECOSYS project with an Exgased tool some operator business
cases with traditional investment calculation mdthavere calculated; NPV, IRR, payback
method (Smurat al. 2005). In the business cases the offered serviaggally played an
essential part in the investment calculations. Hew¢he calculations will get also here more
difficult, when the whole service packet has to @mlyzed and the different subscriber
pricing options considered: flat rate pricing, usitighe based pricing or a combination of
these. Especially flat rate pricing will dramatlgachanges the mobile services usage

(Verkasalo 2008). For customer churn and pricingoopcorrelation less research exists.
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Table 17 Mobile services and service pricing (Smurat al. 2005, table modified with new service
adverticed by operators)

Mobile service Service description
Traditional voice calls over 2G or 3G, price per minute or per month for

Voice different call amounts depending on subscription type
VolIP calls over 3G or 4G, pricing per MB or per month. Note that VolP
VolP ; . X S
may be carrier also on top of basic data with proper application
. Video calls over 3G or 4G, pricing per MB or per month. Note that video
Video Telephony - . : oo
calls may be carrier also on top of basic data with proper application
Turnover from applications, music, games, geo services, etc. Handset
Downloads related additional miscellaneous services and applications, which can
be bought from operator. Price per download or per month
Transactions Ringtones, images etc.

Home and office security services with remote video capture and alarm

SECUIIY S EEs information. Price per installation and month or per month.

Company specific services, like special online reports for transport
Proprietary Services companies, SMS tickets or SMS payments. Price per installation and
by per month.

Mobile data for lower data rates, price per MB or per month for different
data amounts depending on subscription type

Mobile data for high data rates over 3G or 4G, price per MB or per
month for different data amounts depending on subscription type. Note!
Broadband data reduces the amount of separate VolP, Video
Telephony and Email service usage.

Data, which requires streaming QoS, like video. Price per MB or per
month for different data amounts

Data

Broadband data

Streaming

Push-to-Talk calls (multiple users can communicate in a group like with
Push to Talk walkie-talkies) over 2G or 3G, price per minute or per month for
different call amounts depending on subscription type

Short Message Service over 2G, 3G or 4G networks, pricing per SMS
or per month for different SMS amount

Multimedia Message Service over 2G, 3G or 4G networks, pricing per
MMS MMS or per month for different MMS amount depending on
subscription type

Sending and receiving Emails via operator server, pricing per Email or
per month for different Emil amount depending on subscription type

SMS

Emails

In the ECOSYS tool the operator business casemsilaied by taking into account the
revenues from subscribers, roaming charges and Skdgced with OPEX components,
investments, depreciation and other CAPEX companasitwell as taxes. For calculating the
value, a business case must usually be built tegpenow many NE are involved, how the
population among urban and rural areas is spreldt are the estimated subscriber amounts,
which kinds of services is used by the subscrilzard how the OPEX and CAPEX are
formed. The business cases usually have tens fefalit variables. Otherwise the business
case would not reflect accurate enough the reablifsiness cases. The different service and

subscriptions types are limited in the ECOSYS tdmit basically in a similar tool more
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complexity could be added for calculating the dffafcdifferent subscriber profiles. Also the
ECOSYS Excel platform is not suitable for modeloamplex multiple variable simulations,
because debugging possibilities are limited antingetomplex if clauses are not possible.
Again it was a bit of a surprise that there seaisetlimited amount of public MTN operator
business modeling tools available, both in the cential and in the research aspects. Many
operators probably have their proprietary busimasslieling systems, but not necessarily,

which was found in the interview with TeleB.

Another aspect related to calculating the busimeses for a new service, is that they are
highly context dependent, like the interviews ar@ddSYS simulations have shown. Thus
when setting a global reference price, it shouldetwow try to take into account the different
operator environments via readymade segments oexigting real life operator business

cases.

Based on the research and interviews; as a sumwiaey an operator business case is

evaluated for a new business opportunity it is neoended to

1. Segment the operators based on used subscripimngomethods (flat rate, volume
based), available handsets and population geogm@ptiistribution, and NE install
base (or HW upgrades needed or if a new featurebeanpdated with only a SW
upgrade). Even among potential segments the bgsiteeses can vary significantly

depending on the operator properties.

2. Evaluate if the additional feature can be soldwhsas a new service, or will it be
included part of existing subscription packageis (thany times is the case with faster
HSPA data rates). It should also be evaluatedeistiditional feature is likely to have
a positive effect on the subscriber churn. Also stmes it's reasonable to calculate a

business case for multiple features at the sanme tim

3. Keep the calculation simple. It is impossible tketall the variable into account. A
much higher effect will be in the segmentation ables in step 1, which will be
shown in chapter 5.5. Only the most relevant cebtsuld be included for the new
features. From table 6 the cost components likelyincrease via new service
introduction are 2) Equipment software licensesSd)es and marketing, customer
acquisition, 5) Customer care, 6) Charging andhnigjJl7) Service management, and 8)

Network management. Reference values for calculatan be obtained from analyst
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reports , company’s own marketing intelligence daydasking them directly from

customers e.g. in product manager customer meetings

4. Calculate results in units, which are easily avdaand whose value can be easiest

verified to be in valid range. The pricing uniteiasy to convert later on.

5. Perform sensitivity analysis and compare resultoramdifferent segments. Un-
potential segments can be left with less attentiotihe feature is not likely to bring
them remarkable value. Benchmark also past busteeses to evaluate the soundness

of the business case calculation results.

6. Compare results to market prices and the totab@idBS equipped with basic SW. If
the price exceeds the market price significantlyf tine price starts to be in par with
price of a BS, can be expected that customers matl accept the price and for
avoiding pricing risks the price has to be lowesed the business case calculation re-

evaluated, as can been seen in chapter 5.5.

4.4.2. Reduced OPEX or CAPEX via additional features

The most important Operator CAPEX elements aredigt tables 1-4 and OPEX elements in
tables 6-7. Value of an additional feature, whitdady increases revenue or reduces CAPEX
or OPEX, is possible to estimate with traditiomaldéstment calculation methods. In some
very simple cases the business case can be siapdifgnificantly and the value of CAPEX
or OPEX reduction can be calculated with few forasulCAPEX can be calculated rather
easily e.g. if a feature enables more TRX to beneoted to a single BS, the calculation is
somewhat straight forward. Then it should be edtghan how many new BS sites the
solution could be used and how many of these sdekl be implemented also with co-siting.
Also the saved CAPEX compared to traditional ce-siblution should be calculated. The
actual value can be calculated by comparing the EoABifferences, when the feature would
be installed in an existing BS, and less new tiaiti and co-site site installations would be
needed. Another area where CAPEX calculation vathains decent, is when they affect
clearly to one of the NE element installation CAP&Ements (for BS listed in table 4). One
example would be to reduce the need for additippaler supply installations. For many NE
related CAPEX calculations the effect has to béuned over several NEs. For example if a
feature allows using larger BS cells, it has tocbasidered both in BS and RNC CAPEX.

Also how the population is distributed between uarlaad rural areas has to be considered.
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For OPEX decrease of BS power consumption givelseratlear calculable value. But
calculating the cost savings of reduced need fgr keased line transmission gets more
complicated quit quickly. For example the amounB&, the distance between BS and other
NE nodes, traffic and service distribution affdut overall final results. Thus many times it
would be more convenient to use similar businesg caodeling tools with OPEX/CAPEX
reduction features as with new ARPU increasingiserMTN features. The value would be
achieved by comparing the investment calculatieng, NPV, results with both the feature
effect included in calculations and when the featffect is not included.

The problem in reduced OPEX or CAPEX value calcoiet is again the lack of common
tools, which would be accepted to be reliable othendor and operator side. Otherwise the
effort is spent of introduction the tool is usedctdculate the OPEX or CAPEX savings and
not the feature itself, which should bring the sgvbenefits. In the ECOSYS tool for
example are already tens of different input vagaband still it is too simple tools for
simulating more detailed OPEX and CAPEX calculatian different subscriptions pricing

types.

4.4.3. Improved KPI via additional features

MTN KPIs are achieved from the network via perfonte counters. Each NE measures its
own activities, e.g. call drops, total data thrqughand the amount of different mobile
services. The NE groups the measurement events wliffierent classes. For calls drops
could be classified under different root causes mobile services under different QoS. The
NE element reports the results as counter value®geration and Maintenance (OAM)
entity, where the counter values are calculatet ditdicated formulas into KPI values. For
example Call dropout ratio KPI is the Dropped calisinter value divided with Attempted
calls counter value. Typically there are hundreddiousands of counters, from which tens of
different network KPIs are calculated. The opematiypically follow network KPI closely
and benchmark KPIs between different vendors affierdnt MTN SW releases.

Quality has many times been neglected in the toawitly used investment calculations, and
also the ECOSYS tool takes the MTN quality issuge account only indirectly. Still the
operators follow the network KPI carefully and inufiegely notice if a new SW release show
KPI degradation. Some quality impacts are easiemaalel analytically, e.g. how much

money is saved when the operator doesn’t need tonga BS site to perform recovery
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actions after malfunction or reply. It is also pb&sto calculate money saved when customer
complaints are reduced, let's say due to poor @meerBut in general the exact value of
guality is indeed more difficult to calculate comge to direct revenues and costs. Quality
affects so many aspects; operator brand, end @tenrk usage, operator competition and
finally also operator listed stock prices. Thussita bit surprising that so little research has
been done to evaluating the value of quality. Eslgovhile considering that the KPI data

many times is created automatically into an opena@ntenance database.

To limit the scope of this thesis, the improved &Rfre analyzed via End user benefits in
chapter 4.5 and reduced OPEX in chapter 4.4.2. Mewé& would be an interesting research

topic to analyze how certain KPIs and operatormees or profits correlate.

4.4.4. Must have additional features

For a must feature it is not reasonable to caleuta value separately. This became evident
through the operator interviews and form pricingdty. It is easier to just sum the price of
this kind of a feature in the total MTN price andhliated the feature as a solid part of the
network, not as an individual entity. However, t@mpany strategy and pricing traditions
might force that this kind of must have featurebedcstill sold separately. In these cases price
setting might get a bit difficult, since there is aupport from any analytical methods and
also the market price might be missing, if othendas are not selling the feature as a

separate license.
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Table 18 Summary of chapter 4.4: Additional featureproperties as needed support from HW and SW,

and offered benefits for operators, x*= in some cdnies required by regulation, x** = at least GSM-

WCDMA HO can be considered mandatory, x*** = suppot for spectrum license can be considered
mandatory (MTN feature technical details e.g. Holma& Toskala 2011 & 3GPP Standards 2011)

Additional feature properties/
Additional feature type

Mostly
SW

SwW
and
HW

Mostly
HW

New
service to
the end
user

Improved
KPI

Reduces
OPEX or
CAPEX

Must
feature

Higher WCDMA HSPA data rates
via higher order Quadrature
Amplitude Modulation (QAM) and
Multiple In Multiple Out (MIMO)
methods

Different QoS service profiles
(voice, data, video, etc.) and
multiple simultaneous QoS link
support for both radio and
transmission interfaces

Mobile battery lifetime increasing
smart signalling and scheduling
features (mobile is not active
unnecessary)

Signal power control and
interference reduction algorithms
for improving signal quality and
offering better cell data rates

Broadcast services for
broadcasting commercial and
warning information over whole
network, like Zunami warnings,
mobile TV and news

X*

Support for IP transmission in 3G
(in 4G IP transmission is included
in the basic SW)

Cell based location services (GPS
based location services require
only minor support from BS)

X*

Extended call capacity license

Network security features (mostly
related to IP backhaul between
NESs)

X*

Extended cell range (typical cell
range in 3G is max 20 km)

Carrier Frequency synchronization
from IP transmission network
(normally frequency
synchronization source requires
separate GPS antennas)

Handover capability between
different radio technologies (e.g.
between WCDMA and LTE)

X**
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Support for distributed antennas
(antennas can be placed several
km from the BS enabling e.g.
efficient indoor coverage).
Requires some minor HW
changes, like optical fiber switches

Support for centralized baseband
processing (baseband hotels) for
reducing site installation costs and
slack baseband resources (more
cells can share baseband
processing resources from same
pool). Requires some minor HW
changes, like optical fiber switches

Self Optimized Networks (SON)
network auto configuration
features, for reducing need for
manual configuration of the
network, e.g. automatic BS
neighbor cell configuration for
handovers

Antenna tilting for increasing
antenna beam flexibility

Support for network tracing and
diagnostics

Minimization of Drive Tests (MDT)
auto reporting features, which
gather relevant network data
automatically for optimization
purposes so that operators don’t
have to manually collect it with
expensive drive tests around the
network coverage. Can be sold
also as pure SW feature without
any HW servers

Higher cell transmission power in
case of large cell ranges or high
attenuation environments

Different frequency variant for RF
transmission

*kk
X

Battery back-up unit for BS for
protecting against power brakes

Additional outdoor casing for
weather/vandalism proof
installations

Alternating Current (AC) operating
power module

Installation accessories, like masts,
bolts, plates, etc.
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45, End user benefits

The end user benefits are quite clear when theiaddi feature is related to higher data rates
or a service, which can be mapped on top of a rophisticated concept, such as location
services or music distribution. With these kindsidditional features pricing is easy to derive
all the way from the far end of the value chaindsyimating the ARPU. But in the case of
increased quality, the end user benefit faces aimpifoblems as in case of the value for the
operator. Existing tools like the ECOSYS cannotused, because they have no variables,

which would directly measure the end user percetuelity.

In chapter 4.4. was discussed about QoS from apepint of view, in where QoS os
defined via technical properties such as data rde#a latencies and data error rates . When
in the telecommunication standards different Qofiles are defined, the end user is not
interested in technical standards, but rather iali@uof Experience (QoE). There are many
different definitions for QoE. ITU-T (2007) has defd it as a standard “The overall
acceptability of an application or service, as pemd subjectively by the end-user”, but in
general QoE can be defined by how the end userriexges the network quality and
usability. Like Brunettiet al. (2011), Kilkki (2008) also sees that QOE is preddby a
combination of the MTN features and underlying &ations. In Kilkki's framework
different quality terms are used between diffeiatérfaces in human and technical domains,
and between human and business domains. Qualieofice (QoS) is a pure technical
domain the network offers to the application. Diffiet QoS are listed in table 17. Whereas in
the human domain the QOE is divided into two cotgepser experience and customer
experience. User experience is something that tite user experiences while using the
mobile phone via operating system or applicatidre Mmost known method for measuring the
guality is via Mean Opinion Score (MOS), which isalissed more on chapter 4.5.1. Where
the network will have a more direct effect to exgeced quality is in customer experience
concept, which can be measured how much end userthe services offered by the network
and much they swap the operator. The customer iexper is highly depending on

marketing; what is promised to the customer and hmwh the customers have to pay for it.
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Figure 7 QOE linkage to MTN and Application charaseristics (Kilkki 2008, figure modified)

Finnie (2010) analyzed the QoE areas accordingnéd televance. If we look at Finnie’'s
QOE areas, we can see that MTN has, a bit surglysiolearly a greater contribution to QoE,
compared to the Application using the MTN platfofar their services. Even if Finnie’'s
studies would have some error margin, it can bd @t MTN QoS capability and MTN
scalability play the biggest role in the end us&@EQThis is quite logical, since without
reliable low latency data transmission, any sudafniobile applications for supporting the

end user data needs cannot be built.
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Table 19 MTN and Application contribution to QoE (Finnie 2010, table modified)

- Portion of | MTN Application
Qs e Qo= el Eeaiipln QOE (%) contribution | contribution
Variable levels to support HD/streaming
Maintainin video, latency/fluctuations,
ning redundancy/availability, enabling seamless | 23.9 High Moderate
Bandwidth QoS .
QOE across devices, load/demand
balancing—day/week
Adding capacity to meet demand, expanding
Platform Scalability | MO New markets, global reachacross 4 High Low
multiple networks/technologies, provisioning
handsets, automated updates
Generating advertising revenue, using
Leveraglng profiling capab_lhtles to support 15.2 Low High
Subscriber Data languages/regional preferences,
geographic/location-based services
Secure data transmission, permission
Identity control for collaboration/content
Management & management, privacy protection, cost of in- |13.1 High Moderate
Authentication house management, spoofing/unauthorized
messaging
Unified management support, standards-
Managina Third based development across
9ing browsers/platforms/applications (ERP/CRM), | 10.9 High Moderate
Party Developers o
monitoring open standard platform
development, integrating NFC functionality
Content/ Transaction License infringement, regulatory issues for
. distribution, non-compliance with minimum | 8.7 Moderate High
Security :
bank security standards
Dema_nd fo_r Social Integration of social tools/applications 8.7 Low High
Functionality
SRl e Competitive applications/services 2.1 Low High

Network Providers

But how can the QOE areas be transformed to abtlidl characteristics? According to prior

research there is no MTN subscriber specific fréoneanalyzing end user perceived quality

on a character level. The closest thing is peri&gs quality standards, from which the
ISO/IEC 9126 SW quality standards perhaps fit bestescribing what MTN characteristics
should be considered for the end user QoE. In t@8blehe ISO/IEC 9126 SW quality

standards are converted to MTN characteristics.
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Table 20 ISO/IEC 9126 SW quality charasteristics awerted into MTN charasteristcs (ISO/IEC 1999)

Characteristic | Subcharacteristics MTN charasteristics

QoS profiles accuracy, Location services accuracy,
Suitability, accuracy, interoperability, | Available applications, Support for mobile

security, functionality dedicated services, Inter RAN handovers, security
and ciphering, Support for multiple QoS

Functionality

. MTN feature existence in live networks, Amount of
Maturity, fault tolerance,

Reliability recoverability. reliabilit devices able to communicate, Call and HO drop

y: y ratio, re-connect times, reliable call duration times

Available documentation, Screen size, Application

Usabilit Understandability, learnability, loading times, Technology penetration in groups or
y operability, attractiveness, usability | societies, Mobile ecosystems, Mobile Operating

System general usability

- Time behaviour, resource utilization, Data rates, Needed processing power from_moblle

Efficiency to support MTN features, Service connect times,

EEE network coverage, QoS coverage

Fault indications with causes, automatic updates to
Analyzability, changeability, stability, | newer mobile SW, Mobile SW stability for new
testability, maintainability MTN features, network updated for new MTN
features,

Maintainability

Roaming, Ease of network settings installation,
Ease of (dongle) driver installation, Multi SIM/Multi
RAN support for mobiles, battery lifetime

Adaptability, installability,

FonEIE replaceability, coexistence, portability

Of course other proprietary frameworks can be ugedchecking which MTN feature
characteristics affect end user perceived quality QoE. But then comes the trickier part,
investigating how the improved QoE will increase #mount of revenues the end user brings
for the operator. As explained in chapter 2.2 tHePA is decreasing, but so are also the
MTN CAPEX and OPEX per MB. Even if according to Atel-Lucent studies 15 to 20
percent of subscribers show interest and willingriespay for improved QoS, still most of
the revenues are achieved from increasing the atmwfusubscribers and not from higher
subscriber fees (Brunett al. 2011). Now the following questions arise: (i) Hoavmeasure
the QoE or MOS. (i) How to predict based on QOEM®S the individual MTN (or
applications) how much individual features will inase persons willingness to use mobile
services. (iii) How to separate marketing, advernissubscription pricing (fixed monthly fee
or per MB), competition, general life-style trendanges, economic trends effects from the
MTN/application feature effects, what comes for tlsage of mobile services. (iv) How to
predict how many new users are totally new serugers and how many have been adopted

from competitors.
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4.5.1. Measuring QoE and MOS

The Quality of User Experience in figure 7 is dedvfrom Mean MOS. Different MOS

levels are defined in the ITU-T standard P.800. itlea of MOS is to map user's view of the
guality of the network services to a physically swable network parameter, like packet
latency, call bit rate and packet error rate. Magps done by giving the MOS audience

samples with different physical quality levels, asking the audience to describe the quality.

Table 21 MOS levels (ITU-T 1996)

MOS | Quality | Impairment

5 Excellent | Imperceptible

4 Good Perceptible but not annoying
3 Fair Slightly annoying

2 Poor Annoying

1 Bad Very annoying

Currently there are no published standards, hown#teork basic KPIs, like call drop ratio,
service connect times, etc. could be mapped to & é@el. Batteranet al. (2010) proposed
some KPIs, which could be used for different MTNve=es for calculating QoE and MOS,
but did not have any reference values for actuiatlying the KPI to QoE or MOS. It is
possible to build the MTN KPI MOS mapping tablesanlaboratory environment, even
though it is rather time consuming and laboriouswelver, even it remains to be seen, when
this kinds of results are available, and how thaty be converted into actual usage of service
with good MOS/QoE.

Pohjola and Kilkki (2006) also have introduced m@ittive approach to MOS for defining end
user value in MTN. For some MTN features time vatoeld be used in estimating the end
user value. Value is obtained if time spent in umi@d service phases, e.g. time setting up a
call, time for loading web page content, time fetwork setting installation, re-connecting
time in case of dropped call is reduced, and thee tis used more in the “value adding
phases, like reading a web page or communicatirty woice. The time value can be
calculated by comparing the time spent on somdcgand by comparing the price paid for

these services: time value is time divided witlc@ri
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4.5.2. Predicting End User MTN usage

Verkasalo has studied the end user MTN serviceausaqultiple dimensions. In one of the
studies Verkasalo analyzed for what services eratsuased mobile data (Verkaslao &
Hammainen 2007) and how the time usage of diffesenart phone functionalities (e.g.
MMS, web browsing, camera) was divided (2008) ahitivfactors affect in the intention of
using new smart phone features (Verkasetioal. 2010). There have also been studies
estimating the growth of mobile data (e.g. J. O &®. Shey 2009). But studies and results
are lacking, how much mobile usage actually is easing, when end user experienced
quality increases. Funk (2006) and Saarikoski (20@d&iced how, especially in Europe,
operators and service providers focused too muctherenterprise market overlooking end
user. For MTN companies proprietary analysis propakists about end user behavior, but
at this point is seems that there are no publidistuor methods available for predicting the
relationships of QoE, MOS, user satisfaction andalaisage of mobile services. The most
suitable methods seems to be just making correlaimalyzes of the masses of KPI data and
network usage to see which KPI value correlatesvitich increased network usage and
ARPU/AMPU. Both are available from the MTN, butanalysis one should be careful not to

violate the national privacy laws concerning suibssrdata.

4.5.3. Separating factors affecting service usage

One factor, which affects the end user consumirder more than others, is perhaps the
critical mass. The attractiveness of a mobile serfor the end user increases as the amount
of other users reaches the critical mass (e.g.fR@0I01). According to Metcalfe's law from
1980 (Shapiro & Varian 1999, pp 185) and Reed’s (BReed 1999) as the amount of groups
and connections increases, the benefits for fixeth@bile communication service increase
exponentially, because the amount of connectiomks caunterparts increase exponentially.
However, practical studies are missing, on how aseér experience improves from “the
critical mass” and how it is correlated to the attusage of mobile services. Same can be
said of global lifestyle trends, operator brand eahpetition among operators. The effect of
subscription price and marketing efforts for sulpion base and customer churn has been
studied more. This is discussed more in the neaptr. The problem still remains: critical
mass and global trends might affect to service eisagch more than the improvements,

which additional features bring for the networkthere would be some methods to predict
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how different factors affect service usage, thegusth be definitely be calibrated for the

weight factor against reals user data statistics.

4 .5.4. Subscriber churn and amount of new mobile serveezsu

With subscriber churn is meant the amount of subsrs swapping during a certain time
period the operator subscription. According to \V@eChiu (2002) the average churn per
month used to be > 2 % and per year approxima@§3There are big differences among
geographical regions and the annual churn hasneasured in USA to be 37 % and in Asia
up to 48 % (Mattersion 2001). There are differeethods to predict subscriber churn, from
which the most important are the Decision tree aaghn (e.g. Neslin et al., 2006), Neural
networks (e.g. Hwang et al. 2004) and Data minig.(Hung et al. 2006). The details of
these churn prediction methods are out of the sobpkis thesis. What is important is that
the common idea in the churn prediction method® ipredict if an individual customer
churn is based on segmentation variables, likeaighe subscriber, length of subscription
contract, amount of monthly bill and subscriptigpd. The churn is tested under different
operator actions, of which operator marketing cagmns competitor actions and subscription
pricing are most common. However, MTN and mobilevise quality is not taken into
account that well in the churn studies. Thus thek @ser value and churn map difficult to any
existing analytical method. Basic mobile servicengieation already reaches100 %
penetration in many western countries, but for 8b@ad data the population has not yet
matured (Verkasalet al. 2010). Depending on the service the new subseriaer 100 %
churned customers or also partly new service usarsome countries the operator will
terminate the other subscription, when a subscebaps the operator, this information could
be used in analyzing the ratio between churnersamdservice users. Another way could be
some kind of customer surveys.

How could the effect of new MTN features be anallyZer increasing subscriber base?
Analytically the most feasible method could be ¢éofprm a correlation analysis between KPI
and subscriber base and ARPU, in similar mannexred suggested to be done KPIs and
operator revenues or profits in chapter 4.3.3. Fpyevious research any other analytical
methods, which could analytically estimate the digk between end user satisfaction and the

amount of new subscriptions, did not come.
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5. Pricing analysis

In chapter 5 different pricing strategies are folated based on the pricing aspects, which
come forth in the earlier chapters. Pricing strge@re analyzed from multiple dimensions
based on the relevant pricing issues revealed giuhie research. Based on the analysis
general guidelines of supporting pricing decisiondifferent situations are formed. Also
some simple pricing examples are made and anatgzgide deeper insight about the special
pricing attributes related to MTN additional featsir More detailed pricing examples would
require either sophisticated tools or proprietafpimation, which are not publicly available
according to the performed research.

It's difficult to find a correct optimal price wittanalytical pricing methods due to the

complexity of the business case modeling. Thereforesach pricing strategy a method for

finding a suitable price range is tried to find,i@éhcan be used as basis for fitting the price to
match possible pricing risks, like aggressive catibpereactions or decreased demand. The
possible price range is analyzed in chapter 5.2 pssible pricing units are analyzed in

chapter 5.3.

Based on the analysis and comparison few pricirageggies, which are used as alternatives in

chapter 5.4 sequence chart, are picked.

5.1. Pricing methods for reference price

In this thesis in Chapter 4 the pricing principsge studied from (i) the vendor costs, (ii) the
operator benefits and (iii) the end user benefésspective. The aim is to find a reference
price, as stated in chapter 3, which creates “hgadind profitable customer ships, and
maximizes steady demand, realized deals and goofgervices and products manufactured
with the target customer satisfaction”. The refeeerprice is the price used by sales
department to start negotiations, but can be lodvelge to competition and general price
erosion. Based on the research and interviewsapteh 3 and 4 the analysis is split further:
1) Vendor costs are divided into (i) common marbioasts and (ii) full market costs. 2)
Operator benefits are divided into (i) operatowveaty, (ii) operator benefits, (iii) operator
volume for used features and (iv) combined operatml vendor benefits. 3) End user
benefits are clearly the most challenging appraauhit is not split to any subcategories. The
interviews and pricing theory indicated quite clgainat MTN vendor competition should be
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considered in the pricing decisions. Therefore agtitipn is analyzed by i) trying to define a
market price with demand and supply and by ii) miafj a market price through game

analysis.

Based on the research and interviews; as a sumfrnamy chapter 4 when an operator
business case is evaluated for OPEX and CAPEX ladilcns it is recommended to

1) Segment the operators based on NE install base@stdstructure. Special attention

should be paid to the cost element, where theiadditfeature is bringing savings

2) As with new business opportunities, keep the catauits simple. Concentrate only
on the main CAPEX (tables 1-4) and OPEX (tableg @A7ere the additional feature
is expected to have a relevant effect. It's gooddtice, that while in some areas the
CAPEX and OPEX costs are decreased, in other #ihegismight be increasing, e.g.
OPEX components 2) Equipment software license$ye®jvork management and 9)
Product/ platform development presented in tablaight be increasing via a new
feature installation, even while some other CAPEXd aOPEX elements are
decreasing. Reference values for calculation cambiained from analyst reports,

customer meetings and company’s own marketingligesice.

3) To avoid the risk that the pricing system is difficand confusing it is better to
calculate the CAPEX and OPEX savings in a formatiimost clearly indicates the
savings. E.g. with reduced transmission costs,utatled savings per BTS and with
increased cell size/capacity per RX/TX (cell).

4) As with new business opportunities, perform sevigitianalysis and compare results

among different segments as well for market praoess the against a basic BS price.

5) If results are not reasonable, lower the price ®®evaluate the business case

calculation parameters.

Also chapters 3 and 4 gave needed input for buglgiricing strategy options, which are
analyzed in more details in below chapters 5.13.1013.
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5.1.1. Individual marginal based pricing

In traditional cost based pricing there will be adda marginal in the price on top of the
production costs. According to the interviews tkisd of pricing is still seen in the MTN

industry.

Strategy description: Based on traditional cost based pricing. For daelture a separate
cost is calculated. Cost is calculated with thet @xounting method used by the MTN
vendor, and divided among expected units sold. griee for each separate feature is based
on cost added with a standard margin. The margm @y with different segments.
Overhead costs are shared between features oat@tbonly to some specific features. The

same list price is applied to all operators glopall

Strategy analysis:According to the interviews and chapter 4.2 resitlts quite clear that
cost based pricing should usually be avoided. Gaséd pricing can prevent setting the price
below costs, but neglect the full earning powerdefal price. With too high price contracts
are missed and with too low price extra earningsrent earned. This same applies, if prices
are not adjusted to changes in the environment,abeitbased on old routines. In theory
marginal cost and marginal revenue could be usedniaximizing profit, but in practice
marginal revenue and cost are not possible to s@ven though at first cost might seem
ideal for analytical calculations, in the chapte? # became quite obvious, that only the
absorption cost accounting method and ABC methoelsibale to define cost at enough detail
level due to the nature the SW cost structure. Aadn then enough detailed reporting
methods are needed. Thus cost based price settatggy is not recommended. However,
cost calculation can be used to support otherngistrategies in estimating what the healthy
minimum reference price, when it can be receivedfthe finance or controller department.
Especially if the features are implemented in feateams, which makes the cost allocation
and cost calculation easier compared to a matgaroeation. In the interviews in chapter 4.1
it was revealed that when each matrix organizafiomction is responsible for several
features, workload reporting among features isabedér and feature implementation work

load cannot be measured.

5.1.2. Common marginal based pricing

Since the cost for an individual SW components anyntimes difficult to calculate, in the

interviews was mentioned that it would be easiayebthe program costs instead.
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Strategy description: For the entire product including additional featra cost is

calculated. The price for the product is based amable and overhead cost added with a
standard margin. Additional features are pricedtsat, the combined price of basic products
and additional features equals the cost plus mahgdividual additional features are ranked

according to importance or work load. The sameplite is applied to all operators globally.

Strategy analysis:If for an entire product a cost is calculated siteasier to estimate how
many deals it takes before R&D costs are coveredeNheless, cost based pricing should
not be applied, even if the costs can be allocateal more feasible manner. Like the case
company interviews revealed, if the budget for atire product is in line, it doesn’t mean
that all features which were originally planned the product, would have been included.
Some features many times are dropped out becausedgkt or time constraints. And also
here the real work load of features might not beie@ble due to limited working hours
reporting accuracy at individual feature level. Tadditional features pricing based on
importance doesn’t necessarily correlate with qustis seen importance or willingness to
pay. Also competition and segmentation aspectskipped totally. Thus this kind of a price
setting strategy is not recommended. Similarlyrtdividual margin based pricing, the cost
calculations of Common margin based pricing canubed for giving estimations for

minimum reference price for other pricing methods.

5.1.3. Full market based pricing

According to pricing theory market price many tindistate the actual price of a product.
Also in the interviews was seen that markets playegy important role when a suitable
pricing strategy is chosen.

Strategy description: Additional feature price is based fully on competi and operator
willingness to pay for a certain feature. Competippices are received from marketing
intelligence and operator demand from marketingliigence and Customer Relationship
Management (CRM).

Strategy analysis: For some new technology there are no market piaseslable or the

market prices are difficult to compare. E.g. sonendors include features in the basic
offering, where as some vendors sell them sepgrasehdditional features. Also as described
in chapter 2.2, reverse action, feature bundlind ather differences in operator buying

behavior many times make the market price veryatiff to estimate and also rather volatile.
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The interviews revealed that the operators alsd tenanalyze the total investment costs,
where an individual feature price does not necéggalay that big of a role. Another aspect
is that the benefits from features might be higrdndor specific, e.g. for one vendor the new
SW might require the whole BS HW to be updated, foutthe other it is enough just to
activate the SW license key.

In chapter 3.2.1 it was explained that while thfemence price is not meaningful to set to for
compensating the competition and whole product dyele, the reference price can only
reflect a short time span due to many uncertainédested to markets. On the other hand
markets do the “analytics” automatically, and nfiiclilt algorithms are needed. However,

unless there exists a clear market price for aiSpdeature, which cannot be affected via

differentiation, branding or offering packaging, nket based pricing should not be used. The
reference price should be set so that it allowsadists when the product becomes more

mature and price erosion starts to kick in.

5.1.4. Tradition based pricing

The interviews revealed that sometimes the priouag based on tradition due to lack of

resources for making complicated pricing analysis.

Strategy description: The additional feature price is based on histbpcaes. New features

are compared to similar prices of old features ks are set accordingly.

Strategy analysis: Traditional prices are the easy way. Why fix ititfis not broken.

Traditional prices may also be easier to justifythe customer. However old prices don'’t
correlate with any theoretical pricing guidelinesmpetition, value or costs. Or if they once
have, the pricing basis is most probably already loutdated. Also marketing dynamics are

totally ignored. Thus this kind of pricing should bsed only as the last straw.

5.1.5. Operator solvency based pricing

Price discrimination is used widely for many consunproducts, for example in giving
discounts to children and student. In the intergig¢le operators felt that if they were facing
declining ARPU, it should be visible also in thécprg. In price elasticity theory chapter was
d the effect of pricing changes for demand.
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Strategy description: For operators with less buying power featuressaté cheaper to gain
market share and for wealthier operators featuresald with higher price. Price correlates

with operator’s price responsiveness and pricdieigs

Strategy analysis:This approach can be seen as a version of the mzaked pricing, where
skimming and penetration pricing strategies are lioed, in where is highlighted the
individual operator demand. However the problensesifrom two dilemmas (i) how to
calculate analytically the reference prices for aperator and after that (ii) what kind of
method should be used for tuning the calculatedreeice price to match other operators’
solvency. Actually it would seem better to set ¢hebal reference and inform the customer
sales teams on how much the reference price caloviered with the expense of lower
service responsiveness. According to the case aoynpgerviews the customer teams know
the customer better and can have a better unddinsgaan how the final price should be set,
compared to central pricing function. Also the refece price is no longer a reference price,

if it varies and is case depended.

5.1.6. Full value based pricing

The pricing theory list as one of the key argumdntspricing the value the product or
service brings to the customer. Also in the intms value was highlighted as one the key

elements.

Strategy description: For every feature the value for the operator cgmaither from
increased revenue or decreased CAPEX and OPEXcislated. The price is e.g. 50 % of the
features calculated value.

Strategy analysis:In pricing theory value based pricing is considei@tle the best solution.
It is easy to justify to the customer and can besatered to have the best potential for
maximizing profit in the limits of competing offerslowever, also for value based pricing
practical limitations make the transition from theto practice very challenging. Sometimes
the customer/operator perceived value is rathexigsit forward to calculate. E.g. if SW
increases 50 % the BS call processing capacityydahes can be calculated by how much the
operator saves money compared for new HW investroesils. According to the operator
interviews this considered to be a fair pricing noet However, chapters 4.4.1 and 4.4.2
revealed that for many features complicated businesdeling simulations would be needed

and forming a proper analytical formula for gettitng needed data for calculating reduced
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operator CAPEX/OPEX will get difficult and the fouta typically represents only one kind
of operator segment. The interviews and prior netealso revealed no common analytical
tools existed, which could have been used for qaning the customers about increased
value. To get a global reference price, first thetemer should be segmented and relevant
operator cost structure analyzed and second thee vsthould be calculated for multiple
segments, to see how big variations in the opexatiore can be seen. The most difficult case
comes when the additional feature should incregm¥ator revenue either by (i) a new
business area or (ii) increased end user networiswuoption via increased end user

experienced value.

As new business models are difficult to estimateneby the operators themselves, as
explained by TeleB, then how it could be done by MMTN vendor. The case company
business modeling specialists did agree with thigl it gets even more difficult to estimate
how an end user will react to network improveméké decrease call drop ratio, and either
increase the network usage or change the opevattach was discussed in chapters 4.4 and
4.5.

Exact estimations of revenues or expenditures &dn Wwhen there are tens of different
variables, which need to be taken into account,mthe business case is build. In the pricing
phase the main point is to rationalize the valuthefadditional feature to the operators. If the
estimation is faulty, the damage for customer i@ships is not necessarily that bad, as long
as the operator had agreed on the value estimatlaring the price negotiation phase.
Usually the first price defined for an additionabfure is used as a reference price, and it is
adjusted in the future according to how demandhrtelogy, competition, regulation and

business concepts in general evolve.

Despite the challenges value based pricing shoeldided, when (i) the feature can bring
measurable value for the operator (ii) the valdeutation is simple enough and (iii) enough

reliable common tools for modeling the operatoritess cases exist. As we have seen in
chapter 4.4 the simulation tools tend to get prettymplicated even at the macro level, not to
mention the micro level. Thus if the value needdbeéocommunicated to the operator there
should be a proper link of communication on how M&N vendor can bring the value.

Showing the value results of some proprietary talmles not convince the customer, unless

the basis for value calculation is clearly expldirsand preferably also proved with real life

86



A. Reijonen Strategy analysis, Master’s Thesis

examples. Another thing that must be considerdtg the pricing unit (per TRX, per BS,
etc.) reflects the perceived operator value.

5.1.7. End user value based pricing

As value is seen as the key pricing component bgtitheory and interviews, raises the
guestions, where the values should be measurede Theory divides the value into both

network provided QoS and end user perceived vaa. Q

Strategy description: The feature value is estimated from the far enthefvalue chain as
the price, which the subscriber is willing to pay & specific service, increase in the service

usage or swapping from a competing operator dmewoservices or better network usability.

Strategy analysis:End user value is a sort of a special case in thlevelue based pricing.
The operator receives value by increased revemgemore the end user subscribers use the
network and are willing to pay for it. As describiedthe Full value based pricing strategy,
operator business modeling is difficult. But enerubehavior modeling and prediction is
even more difficult. Chapter 4.5 describes soméhefchallenges related to end user behavior
modeling and the lack of tools to model it. If taevould be a tool available for modeling end
user behavior, it would need to be calibrated ajainal subscriber behavior data. Also
according to chapter 4.5, there should be a meliood to separate network variables (low
call drop ratio), mobile variables (iPhone good hilsiy boomed the data calls) from
marketing variables (increased advertisement) amkmal changes in perceived by a user

(e.g. in data calls call drops don't affect usguezience as much as in voice calls).

But even if no public tools for reliable modelingetend user behavior currently exists, of
course it doesn’'t mean that it would be impossibldevelop one. Mobile subscribers are the
ones who pay for all the MTN development in the,eswthey are the ones who should be
pleased. So if there is a way and resources to Itk user behavior and it effect to

operator business, it should be used for featwbih value cannot be calculated otherwise.
Especially if the MTN features will reduce the timeeded to perform unwanted actions;
installing network parameters, waiting a web pag®sopen or time to access mails.

Unfortunately in many cases there are no propds tmocompetence for this. At the moment

end user value based pricing is not recommendedodite complexity.
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5.1.8. Game based pricing

The game theory is applied also in the pricing theand according to the interviews some
vendors tried to use in the not that visible pigcmethods for possible fooling the customer

and competitors.

Strategy description: The additional features are split into small paaitmed at making the
total long term price estimating more difficult. bontracts some additional features are

bundled and some sold with a higher price, for danigg effect.

Strategy analysis: The operators have professionals in their procunérdepartment and
should not be easily fooled by pricing tricks. Hwee we are all human, and can be affected
by psychology. In the chapter 4.1 interviews amepla was given of how using this pricing
method the MTN vendor was able sell with highecesiuntil it was suddenly changed, when
more pressure was put on from the operator sidgo Adverse actions make this approach
difficult, since in reverse auctions the customperator gives a rather detailed list, of what
should be included in the offering, and the tot&@eis what matters. All in all price gaming
might work for some time, but in the long run itoskd not be used since it is neither
recommended in any pricing theories nor had angesg stories lately according to the
interviews. The general pricing theories recommesihg pricing methods, which can be
justified for the customer and game based priciagllly is one. Game based pricing is not

recommended, since it will not justify a long tecastomer relationships.

5.1.9. Balance based pricing

The interviewed midsize operators’ clearly pointed that they wanted to share some of the
investment risk with the network vendors, despite bperators usually have had clearly

better profitability. Also hosting requests wereealed from the interviews.

Strategy description: Sold products and additional features are grouptdboth vendor
and operator business cases and prices for pradigcteatures are set as variables. A price
combination, which would give both for the vendodaoperator highest possible operating

income or target budgets are achieved, is seafoned

Strategy analysis:This pricing strategy is sort of similar to the walbased pricing with the

aim of finding a “Nash Equilibrium” among the MTNerdor and the telecommunication
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operator. The convenience in this kind of a metisotthat with it the needs from the vendor

sales budget and the operator value can be combined

Basically also in this method the operator busihege should be well known, and the value
for the operator should be included with some festibeyond to end user perceived value, in
order to have calculable results. If MTN vendoromzs are used instead of sales budget, the
cost structure should be well know, and as destribehe cost based pricing methods, the
cost structure is difficult to calculate unlessréhés separate program and project for the
features, which would support the cost accountystesn used at the vendor side. All in all
balanced based pricing requires wide amount ofurees and knowledge, and therefore it is
suitable for cases in where a feature is customeniad a specific operator. Usually the
operator needs are clear and the operator vakenifgmed by the operator itself. Thus more
emphasize can be put on calculating the extra t@sfor the vendor itself from the feature
sales added with additional sales from the prodts#lf and reducing the costs of

implementation costs.

5.1.10.Volume based pricing

In the interviews from both operator and vendog sias revealed that volume based pricing
was already used by some vendors and that it wasdared to be a fair pricing method from

operator persperctive.

Strategy description: The price is based on the amount of operator sillescor revenue for

a specific feature. Related feature volumes camské, if they are easily measurable.

Strategy analysis:In this strategy alternative the pricing risk laeed among the provider
and the customer. Pricing could be considered toabeer fair from the operator point of
view, even if this was not directly commented i thperator interviews. From an other
viewpoint this kind of pricing makes the busineasecand value estimation less transparent,
which the case company marketing manager also gmiotit. Problems are likely to occur
from the fact that price is defined retroactivelydathere should be a way to get reliable
feature usage information from the customer. Volsimeuld not be used as a primary pricing
method, it should be rather considered as onenalige when the primary pricing unit is
defined.
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5.1.11.Combined value and marginal based pricing

From vendor interviews was revealed that there séeta be a need for multiple pricing
strategies depending on the feature propertiesh Wistly big features the cost were
sometimes neglected from vendor side, but on therdiand there was a momentum to use

value as a pricing driver.

Strategy description: For the most expensive features development asdlption cost used

for pricing is estimated. Other features are salslol on their value for the operators.

Strategy analysis: If a feature requires a big implementation effattcan perhaps be
developed in such a manner that implementationshaod other costs can be tracked more
accurately than with smaller features. Big featwesld be implemented in feature teams,
where people are dedicated to implementing onlyfeature and reporting costs to only one
cost account. So in a cost tracing sense, for bifggures cost accounting might be easier
than for smaller features. In the case company\i@es it came clear that for some features
the implementation costs were neglected, when te@nbss case was planned, and the
feature proved later to be too expensive for ggimastomer demand. There is certainly need
for tracking costs for big features for avoidingpuofitable business cases. But the questions
arises should the costs be used for directly dedirthe reference price or rather than the
minimum possible reference price. A minimum refeeeprice can be used for analyzing if
the business case reasonable and if the featungsbrialue, which exceeds the costs of
delivering the feature. The general pricing theorertainly suggest using costs only for

defining the minimum price.

5.1.12.Combined market and marginal based pricing

As explained in chapter 5.1.11, a single pricimatsgy might not be enough. Aside value

also market based pricing was raised as one dahealrivers in the interviews.

Strategy description: For the most expensive features development asttliption cost used

for pricing is estimated. Other features are salseld on market prices.

Strategy analysis:The same analysis applies here for the costs &s@uatnbined value and
marginal based pricing. l.e. for big features ca$tsuld be calculated and used at least for
defining the minimum possible reference price. Mairice on the other hand is not suitable

for all features, and thus this pricing methodasthat useful.
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5.1.13.Pricing method summary

Based on research concentrating on accountingythpocing theory, game theory, the MTN

industry characteristics and end user subscrildeanber it can be summarized that:

1. Whenever possible the reference price should bebas¢d on the value for the

customer.

2. For expensive features the minimum price should dadculated based on
implementation costs. For custom made features iggtomer and own business case

should be checked for setting the optimal price.

3. If value cannot be calculated, it should be chedkedis suitable to find a market
price for the feature.

4. If market price cannot be used it should be analykzan existing reference price for

another existing feature can be used as benchmark.

5. If no existing reference price benchmark existdileotnon-analytical methods for
pricing, which did not come up in the research greenied under this thesis, has to be
applied. Possible methods could be aligning prigé whe sales budget, managerial
judgment or defining a consensus price via relategtings or questionnaires. Also
the company strategy could push certain featuredetopriced aggressively for
creating critical mass for the feature. Howeverthase non-analytical methods the
price will be based on a best guess, and possiiteng risks defined in table 14

might occur.
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Table 22 Different pricing method suitability for M TN additional feature pricing

Usability for
additional features/
Pricing method

Recommended
for additional
feature pricing

Justification for
use/discard

Pre-requirements

Individual marginal

Costs are difficult to allocate
for individual features and

based pricing No not recommended to use for N/A
pricing
Features may be
Common mardinal dropped/added after initial
9 No program budgets and costs N/A

based pricing

are not recommended to
use for pricing

Full market based
pricing

Only in special
cases

Competition forces to set
the price to certain level

For the specific feature
exists a clear static market
price, feature is relevant
part of the offering and no
differentiation is possible

Tradition based

Only in special

No resources or
competence for setting a

There exists a recent
reference prices for similar
features (either in

pricing cases suitable reference price functionality or
via any other method complexity), which can be
benchmarked
Segmentation might bring
Operator solvency too many business cases.
> No ; N/A
based pricing Reference price should be
common.
Feature value can be
. - calculated with simple
Value is seen according to . .
Full value based . business case calculations
L Yes pricing theory as the best X
pricing Iy . and results can be applied
pricing principle
for most operator
segments
. Guidelines how to handle
End user value is extremely o
End user value based - feature pricing for features,
Hicin No complicated to calculate and which improve KPI and user
P 9 no common tools exists. prove
experience.
Not recommended by any
Game based pricing No pricing theories or studies. N/A

Doesn't support long term
customer relationships

Balance based
pricing

Only in special
cases

Support long term
customer relationships.
Contains value elements

for both buyer and vendor
-> Easy to justify for buyer

Feature is custom made for
a specific operator and
contains specific budget
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Difficult to get needed data
from customers. Requires
business case calculations N/A

VAT LR el ey A to be done in advance with
complicated estimations of
end user behavior.

Feature s are screened for

the ones with big budgets
Combined value and For expensive features the and for those which are
marginal based Yes minimum price is suitable for business case
pricing important to calculate calculations. Other features

are priced with other
methods
. Market price is suitable to be

Conlaliee MET e i No applied only for a limited set N/A

marginal based pricing

of features

5.2.  Methods for analyzing a reference price range

Because the reference price is more a price recomiation than a strict requirement that

should be followed throughout the product lifecydeme guidance is needed on how big
discounts can be given. Also when the businessscaise calculated there should be some
kind of a minimum reference price available for lgpi;g does the feature has any business
potential. As the interviews revealed the situatstrould be analyzed as a whole for the
company; some unprofitable features might boost#ies of other features or services. But
in general if the additional feature value is lé#san the cost of developing it, it is wiser to

leave it out from the portfolio.

Costs should be used as a primary basis for a mmiprice according to the general pricing
theory. The problems related to SW cost calculatiase been analyzed in chapter 4.2. If
fixed costs are allocated per sold unit, the atledacosts are highly dependent of sales
volume. The estimated sales volume should somelgwhbe taken into account when costs
are evaluated. From the case company interviewsdame quite obvious that the sales
budget plays an important role in the company mameant. Thus if the sales budget can be
split into different features, it can be estimabkedv much sales has to be achieved for each
feature. However, usually a sales budget will refireé the sales amount in units but rather
the sales in Euros, which might cause pressure gif@nsales organization to give discounts

above guidelines in order to achieve targets.
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Price sensitivity naturally affects the optimale®fnce price level. In table 14 some price
sensitivity properties are listed, but price sevisitcan also be estimated based on marketing
intelligence and past sales data from other sinfdatures. But as explained in chapter 3.3,
price sensitivity will only give rough estimatiorms how sales will behave with different
prices. More important perhaps is product matuFty. older technology price erosion can be
expected to be faster according to the S-curveo &ie feature type has an effect; even with
older technology new concepts can sometimes beidsyed to be in the introduction or
growth phase, where the reference price will remanger relevant and no discounts are
needed. Aside the S-curve also competition and ggsim market conditions affect price
erosion, as explained in chapters 2.2, 2.3 andl.3¥ia mergers, market withdrawal,
government actions or operator actions, differeifiérs and demand might be suddenly

present for new high data rate or high capacity M&&tures.

The reference price should also reflect the prigisgs; so that it would help to avoid the
risks of the price creating unwanted harmful sitfeats. As a basic rule it can be set that the

biggest risk in setting the reference price to angrlevel are

® Full market based pricing: Price will not reflediet company strategy and

competitors might have better a cost structureingusmprofitable deals.

® Tradition based pricing: Prices will reflect thengmany strategy but may fit
poorly to market conditions both demand and congeteaction wise. Also the

cost structure may not support the set price level.

® Full value based pricing: Even if the vendor sidécalations would show the
value for the customer, it does not mean that tietotners will understand the
value accordingly. Also there is a risk the valakualations will get complicated
which will make price justification confusing. Witralue based pricing there is
also the risk, that a new feature will bring so mwalue, that it will cannibalize

the existing legacy features. Costs might alsorseuestimated.

® Balance based pricing: The main risk, when limitecdtustom made features, is
perhaps that the market share among the custontiebeviower than expected
and that competitors get a bigger share by bundéiatures or by selling cheaper
than expected.
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® Combined value and marginal based pricing: Thesrighated to cost structure

are lower, but risks related to demand and comgetihight be higher.

Table 23 Pricing risks for different pricing methods. Pricing risk raking based on subjective evaluatin

Full o Full Combined Suggested
- Tradition Balance
Pricing method/ market value value and effect to
o . based based .
Pricing risk based . based . marginal reference
- pricing S pricing o .

pricing pricing based pricing price
The demand IS Medium | Relevant | Relevant | Relevant Relevant -
overestimated
Se_t price s over or under Medium | Relevant | Medium Low Low +/-
priced
Competlt_or reactions are Low | Relevant | Medium | Medium Medium +
underestimated
Custome.r el Medium | Medium Low Low Medium -
underestimated
Price doesn't reflect Medium Low Medium Low Medium +/-
chosen strategy
Price fails to profile as
high cost and h|gh quality Low Relevant | Medium | Medium Medium +/-
or low cost and simple
product
Pricing system is difficult Low | Relevant | Relevant | Medium Medium 0
and confusing
Fixed co§ts are Medium | Relevant | Relevant Low Low +
underestimated
.PrOdUCtS cgnnlballzatlon Medium | Relevant | Relevant Low Relevant +
is underestimated
New pricing regulations is
introduced by the Medium | Medium | Medium | Medium Medium +/-
authorities
Pr|0|pg ggts negatlye Low Relevant Low Medium Low +/-
publicity in the media

Additional feature value calculation was explaimedhapters 4.4.1 and 4.4.2. The sensitivity
analysis and segmentation results should be chrefohsidered. The suggested value of the
additional feature might show in a totally diffetdight when analyzed via another operator’s
perspective. Thus the reference price has to ered compromise between values for
potential operators, or then reference price shbalflexible to support possible discounts if

the price is initially set too high.

As a summary when the reference price is set féinidg the price range the following

points should analyzed:
® Cost used for defining the minimum price
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o Whether the company has a suitable accounting mydta allocating

implementation cost for an individual feature
0 Whether sales volume can be estimated accuratelygén

0 Whether the feature budget is high enough forfyisty the additional effort

for cost calculations

® Customer segments business cases and sensitivatysen used for finding

minimum and maximum price levels

0 The effect of business case to parameters changes

0 Whether customer segments give business casediffeent results
® Company'’s pricing guidelines

0 Minimum and maximum prices for feature categories

And to what side of the price range the referemeepshould be set (+ = upper reference

price, - = lower reference price)
® \What is the product and feature maturity level
0 Introduction: Skim pricing +, Penetration pricing -
o Growth: Differentiated price strategy +, Price leeship strategy -
0 Maturity: No clear price strategy

o Decline: Retrenchment strategy +/-, Harvestingtstya +, Consolidation

strategy -
® What kind of pressure the sales budget sets fopribe
o Sales budget high or behind target + (discountditriig expected)
® How markets and competition is estimated to change

o Competitor price drivers change +/- (listed in &abD and 11)
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o New MTN technology drivers changes +/- (listed iable 8, higher

acceptance allows higher prices)
o Operator cost control increases -
o Operator quality control increases +
® Can price sensitivity be estimated
0 Low price sensitivity +
0 High price sensitivity -
® \What is the company’s pricing strategy

o Cooperative pricing strategy +, Adaptive pricingagtgy + (discounts might

be expected)

o Opportunistic pricing strategy -, Predatory pricstgategy — (vendor initially

sells with lower price)
o0 High allowed discount rate +
® \What risk is related to used pricing method andeqafifeature

o Case depended according to table 23

5.3. Methods for analyzing a reference price unit

Pricing or accounting theory and research don’e gimy direct guidelines or methods on how
the pricing unit should be set. Also the MTN indystiffers rather much from other industry
areas. Thus it is better to concentrate on the Mtstry characteristics, rather than general
common guidelines. The biggest risk related to angrreference price unit selection is
perhaps that it doesn’t support the company’sesgsabr that the pricing system is difficult
and confusing. So the primary drivers should be tthe price reference units are aligned with
the company’s common pricing strategy and that theflect the value or benefit the
additional feature will bring for the customer. dhould be possible to prove how much
benefits feature is able to provide for the cust@nwa simple calculations, without making

complicated scaling and dimensioning for getting piice to match the proposed value. E.g.
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if the price is set as a network wide licensesidifficult to estimate the business case, if
value is calculated per BS or per cell. Also theipg unit should somehow be logical and fit
the additional feature properties. For HW relatdditional features the logical pricing unit is
the HW unit. For SW, the logical unit is the plaafethe SW license, is it then BS, RNC or
network wide. Naturally competition also affecte tpricing unit. If price is wanted to be
comparable with markets, the reference price shaldd be in unit comparable with market

price.
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Table 24 Additional feature typical usage (e.g. Témla & Holma 2011)

Additional feature usage/ per Cell | PerBS Per BS Network
Additional feature type cluster/RNC wide

Higher data rates

Different QoS services
Mobile battery lifetime
Improved signal quality
Broadcast services

IP transmission

Cell based location services
Extended call capacity license X
Network security
Extended cell range X
Carrier Frequency synchronization X
Handover capability X
Distributed antennas X
Centralized baseband processing X
Self Optimized Networks (SON) X X
Antenna tilting X
Network tracing and diagnostics X X
Minimization of Drive Tests (MDT) X X
Higher cell transmission power X
Frequency variant TX/RX X
Battery back-up
Additional outdoor casing
AC power module
Installation accessories

XX [ X | X

X |IX | X | X |X

X | X[ X | X

X |IX | X |X

However, there are three things, which might make pricing unit determination a bit
problematic. (i) First, similar features are haddeomewhat differently in WCMDA and
LTE networks. In WCMDA many feature licenses arévated in RNC, whereas in LTE
there is no RNC and all RAN licenses are BS specithus RNC wide licenses cannot be
used in LTE as such. One solution is to use sinild license pricing as in RNC, i.e. BTS
cluster based. Or then convert both WCDMA and LTigipg methods to cell or BS based.
Certain limitations will also come from the SW lis® handling and validation, i.e. how the
network validates that only valid SW licenses aseduand a predefined SW license capacity
is not exceeded. It requires special support froeinstalled NE SW, and it might be costly
to change basic SW license functionality from thpads. (ii) Second, if the company starts
to sell licenses only for a limited time period, ialn is a typical pricing method in the SW
industry, and which would support the pay as yoowgpricing method. Then the whole

business concept changes more towards a leasiegbiyginess. Basically the pricing unit
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could be the same. But if the SW license includeth bixed fees and annual additional

license fees, pricing quickly becomes complicated ausiness case calculations require
much more variables. (iii) Third, for a BS a widenge of configuration exists with cells

varying between 1-16 cells and with BS hotel thecept of an individual BS becomes even
more blurry, when part of the processing functidgpas centralized into baseband processing
servers. Thus the number of cells actually defiesnetwork size more accurate than the
amount of BS. Many times investment calculatioreseasier to be done on a BS granularity
level. But still it might be better to use per caticing, since otherwise the customer might

avoid SW license fees by building bigger BS confagion with more cells.

As a summary when the reference price unit is @efirthe following points should be

analyzed:
® \Whether it reflects the feature value or the feataverage (table 24)
® \Whether it is aligned with company strategy andiglines
® Whether it is not too complicated
® Whether the NE can support the SW license validaticselected units

® \Whether it does not deviate the de-facto markeimyiunit, especially if market

price is used as reference

® Whether the pricing unit will not create unwantedrket reactions

5.4. Additional feature pricing general guidelines

There are tens of different steps to be checkednvetulditional feature pricing is considered.
Thus a checklist may be more suitable than a segueart, since a sequence chart would
require too much space to fit into one screen mtadole paper. Complicated and distributed
sequence charts tend to be more suitable for pmogmg reference than for decision

reference. In line with chapters 5.1 — 5.3 the kHists can be defined as follows:

1. Check which pricing method fits best to the addisibfeature and company profiles
(chapter 5.1). If no suitable method cannot be doumanagerial judgment should be

used
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2. Calculate or estimate the suitable reference pange (chapter 5.2)

3. Evaluate to which point of the step 2 price rargereference price would be suitable
to set (chapter 5.2)

4. Check if the initial pricing unit is suitable anetcalculate the reference price (chapter
5.3)

In theory also a sequence chart could be builh¢tude all the steps, but then the sequence
chart should be split into smaller parts. And foistit would be recommendable to have a
tool with a drill down option, so that it would le@sy to navigate between different sequence
charts.

5.5. An additional feature pricing example

An example of a feature could be LTE 4x4 DL MIMOdag4 QAM UL, which will double

the data rate in DL and UL directions. The feawileallow operators to sell higher data rate
services to end users and thus value based prisilgcommended. It is assumed that
operators want to have both features active, siheee are supporting mobiles available.
Thus it makes sense to do the business case daloudd the same time for both features. A
new service is expected to be flat rate pricedsaEfros, whereas the old data service is

priced at 20 Euros.

Feature properties

Flat rate pricing
* Vendor implementation budget 80 million Euros faistindividual feature

» Total vendor SW release implementation budget 6%flom Euros, from which
overheads 150 million

» |.e. it can be roughly estimated that the SW feawith fixed overhead allocation will
create 80 + 80/(650-150)*150 = 104 million implertegion costs for the vendor

The operators are expected to launch the servitieein entire LTE network. Operators are

segmented into two categories.
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1. An Asian operator with target country wide LTE coage and tough competition:
o Flat rate pricing
0 Both smart phones and dongles supporting higher rdéts existing
0 15 000 BS already installed. Target is to exparPtO00 sites in eight years
0 The operator already has 5 000 000 data subscribers
o If the new service is launched 300 000 new substsibre expected
2. An European operator with lower competition andigyan area LTE coverage target:
* Flat rate pricing

» Both smart phones and dongles supporting higher rdéts existing

700 BS already installed. The target is to exparl 300 sites in eight years

The already operator has 150 000 data subscribers

If the new service is launched 5 000 new subscsibes expected

The business case is modeled by using differemiasims and sensitivity analysis for both
operator segments. First scenario is called “Optimiscenario”, where the costs are
expected to decrease annually. In the second “ldigbst scenario” customer related costs
are 5 euro higher and do not decrease annually &s%n the first scenario. Also it is
expected that SW license price erosion will be drily26 instead of 20 % in the first scenario
Also an example “Single feature scenario” is calted, if the feature 64 QAM UL is sold
separately. In this case is expected that the megtoare willing to pay only 3 Euros extra for
the new service. For simplicity’s sake it is exjgecthat planning and maintenance costs will
be the same. The relevant parameters for busirsssaalculation are presented in table 26

and actual business case calculations in attaclsment

The business case calculation is done based atidgreed NPV, in where théotal cash flow
is discounted with selected interest rate oversiven year investment period. From cash
flows are selected on the relevant ones, whichreleged to the analyzed feature, i.e. they

would not occur if the feature would not be ingdlland bought by the operator. From total
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cash flowincoming cash consists both from revenues and sag® reduced churn
Revenues depend from network size, which acts asmrn for the amount of subscribers,
either new subscribers or existing ones upgradiegstibscription for the new service. Here
is assumed that marketing cost will not affect rexee Reduced churn comes, when less end
users will swap the operator, since it has becomeerattractive via the new offered feature.
In the calculations additional churn without featis set to 50 % of new users. l.e. instead of
gaining new user, the operator would lose halfhaft tpotential to its competitors from its
existing subscriber bas@utgoing cash flow, i.e. negative cash flow, consfrom SW
licenses costs, other related for managing the nefgature costs plus taxesThese other
feature related costs include Initial network plagncost, maintenance costs, sales and
marketing and customer acquisition costs, custgmevisioning costs, customer care costs
as well as charging and billing cost. Depreciatosts are excluded, since they do not cause

cash flows. Detailed parameter descriptions fofdheaulas exist in table 25.
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Table 25 New service business case parameters

Parameter

Formula

Description

New subscriptions growth rate
years 0-3

75+25*1,5"(1-(200000/Sales and
marketing, customer acquisition costs
years 0-3))

How much the amount of
new service users is
expected to grow. Growth
depends on marketing effort

New subscriptions growth rate

10+5*1,5"(1-(25000/Sales and
marketing, customer acquisition costs

How much the amount of
new service users is

years 4-7 ) expected to grow. Growth
years 4-7)) depends on marketing effort
BS Amount Subjective evaluation for the business | How many BS operator has

case

installed to be in use

Old data subscribers

(Previous year subscribers -
Upgrades)*Network coverage
increase*Annual old subscriber growth
rate. (First year a input value)

How many legacy
technology or lower data
rate subscribers operator

has

Upgrades

Old data subscribers*Annual upgrade
rate

How many old data service
subscribers will swap to new
faster data service

New subscribers

Previous year New subscribers*New
subscriptions growth rate (First year a
input value)

How many new service
subscribers operator
receives either from

competitors or as totally new
users

Saved churn

New subscribers*Additional churn
without feature

How much more churn
would occur without new
service, because customer
would swap to competitors

New service fee

New service fee*Tarif erosion

How much one subscriber
pays for the new service
subscription

Upgrade fee difference

(New service fee-Old data service
fee)*Tarif erosion

How much additional
revenues are gained, if old
subscribers update their
subscription

Saved churn fee

Old data service fee*Old service
margin*Tarif erosion

How much revenue each old
data service subscriber
bring to the company

Revenues

N/A

Groups revenue
components

New subscriptions revenues

New subscribers*New service fee

How much total revenues
are gained from the new
service subscriptions

Subscription upgrades revenues

Upgrades*upgrade fee difference

How much more revenues
are gained when
subscribers upgrade to a
more expensive subscription

Churn saves

Saved churn*Churn saves

How much theoretical
revenue is saved, because
subscribers will not swap to

competitor

104




A. Reijonen

Strategy analysis, Master’s Thesis

Revenues + savings

New subscription revenues +
Subscription upgrade revenues + Churn

How much additional
revenues the new feature
brings, compared if it would

Saves not be installed
Costs N/A Groups cost components
. . . How much money has to be
SW license Costs per new BS installation divided spent each year for the SW

with Price erosion of SW license

license for the new feature

(Depreciation cost)

1/5 of past five year SW license fees

During how many years the
SW license is depreciated.
Affects cash flows via taxes

Initial network planning cost

Costs per new BS installation divided
with costs erosion rate

How much the planning,
parameter setting, etc.
Costs, when new feature is
activated for the BTS

Maintenance costs

Costs per BS per year divided with
costs erosion rate

How much additional
troubleshooting and other
maintenance costs for new

feature

Sales and marketing, customer
acquisition costs

Costs per 500 BS per year

How much marketing effort
is put to 500 BS cluster

Customer provisioning costs

Costs per new subscriber divided with
costs erosion rate

How much money has to be
spend for activating the new
service for a subscription

Customer care costs

Costs per subscriber per year divided
with costs erosion rate

How much money has to be
spent on help desk, etc.

Charging and billing cost

Costs per subscriber per year divided
with costs erosion rate

How much money is spent
in collecting billing data and
sending invoices

How much accounting costs

Total costs Sum of costs, excluding SW license
have occurred
EBIT Revenues + savings - costs O IS taxable_ Income
new feature brings
How much more taxes has
Taxes EBIT*Tax rate to be paid, when new

feature has been installed

Total cash flow

Revenues and savings reduced with
negative cash flow from of SW licenses,
costs and taxes (excluding depreciation

costs, since it does not cause cash

How much incoming or
outgoing cash flow is
generated with due the new

service
flow)
. Total cash flow divided with discount | What is the annual cash flow
Discounted cash flow
rate present value

NPV

Sum of discounted cash flows

What is the investment total
value for the operator

Vendor NPV

Sum of discounted SW license fees
reduced with implementation cost cash
flows

What is the investment
value for the vendor for
developing this feature, if it
is sold only to one operator
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The investment calculations reveal three main figdi i) The new service is very valuable to
the customers, if it can be sold as new service am5 install base and slack resources
exists, so that the customers does not have tastinmeadditional BS HW to get the SW
feature on the field. ii) Operator segmentationhhjicaffects to the investment calculations
and iii) the effect of segmentation is higher thiwe effect of sensitivity analysis (i.e.
different cost scenarios). For operator 2 the NBmains positive even with a 95 000 Euro
SW license per BS and for operator 1 with 33 0080ERW license per BS in an optimistic
business case scenario. With sensitivity analylses dperator 1 investment calculations
remain positive with a 19 000 Euro SW license p&; Bhen customer costs are 15 Euro
higher per year and SW license erosion is 10 %ausof 20 %.

Table 26 Investment calculations for different SW éature prices for different operator business cases

Numerical calculations are included in attachmentg* Only SW license price is changed)

Scenario SW IlcensBeSprlce ber Operator 1 NPV | Operator 2 NPV
Optimistic 33 000 2 161 229 2 043 744 089
Optimistic with
higher SW 95 000 -89 837 124 68 998 645
price*
Higher costs 19 000 1161 827 1 680 980 067
Single feature 5000 838 337 737 193 456

In a NSN white paper (NSN 2010) the 4+4+4 (threetael2 cell) LTE BS CAPEX is
estimated at 400 000 Euros and the price is liteettre amount of cells. Thus for one cell the
CAPEX is 400 000/12= 33 333 Euros. Actually evethd investment calculations are easiest
to be done at BS granularity for the higher date faatures, pricing is more conveniently
done at cell level for easier comparison, betterecage parity and general market pricing
custom as explained in chapter 5.3. If we assurakiththe investment calculations the BS
have in average 5 cells, we get a prince rangéhtoEuro SW licenses enabling higher data
rates between 19 000 for the 95 000 per BTS, wiwotld already be a very significant part
of the overall BS CAPEX compared to the SW licefese of 5*33 333 = 166 665 Euro
investment price. Thus it would raise pricing rigkdated to overestimating demand, and
underestimating competitor reactions and customlty. Also there would be the risk that
pricing gets negative publicity when vendors tryrijo off its customers through expensive
SW upgrades to an existing high CAPEX BS instaiebaAlso the 95 000 price would make
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sense to a very special segment of operator customi¢h large install base. The 33 000
Euro BTS wide SW license will be 6 600 Euros pdf @ed the 19 000 Euros BTS wide SW
license price 3 800 Euros per cell. Lower pricels atiract also smaller operators and reduce
pricing risk, and the proportion of the overall C&®remains descent. If the pricing strategy
favors differentiation pricing, let's says basedqurality and service arguments, and if it is
new technology in the introduction or growth phasesnakes sense according to pricing
theory to set the price in higher end of the pgcrange. Possible predatory reactions and
price erosion can be compensated later with digsolinthe UL and DL features are usually
sold together, but priced independently, it makalsies pricing and value calculations more
difficult. In a single feature scenario it is expetthat a UL feature alone would be possible
to sell only with 3 Euros higher price and that keding efforts are also reduced. The SW
license price for a positive NPV for the smalleedgor is 5000 Euro per BS or 1000 Euro
per cell. Thus according to this investment calkioaexample the SW license prices could
be e.g. 5 500 Euro per cell for the LTE 4x4 DL MINBYV feature and 1000 Euro per cell for
the LTE 64 QAM UL SW feature.

If we assume that the implementation budgets akstie and overheads can be allocated,

we can also calculate the NPV for the featuretientendor.

Table 27 Vendor NPV calculations for different SW &ature prices for different operator business cases

Numerical calculations are included in attachmentg* Only SW license price is changed)

Scenario SW license price per Vendor NPV for Vendor NPV for
BS Operator 1 Operator 2
Optimistic 33 000 -59 885 706 842 913 682
Optimistic with
higher SW 95 000 -104 000 000** 2 621 963 632
price*
Higher costs 19 000 -72 210 197 517 518 435

Table 27 shows that for a small operator the NPVafbig feature is negative, but even one
big customer will cover the implementation OPEX fioe vendor. Another thing is of course

how well the budgeted OPEX will match the occurtedts as explained in chapter 4.2.
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6. Conclusions

Pricing is one of the most essential parts behitmiost any company’s financial
performance, and thus pricing should be a key phthe company’s strategy. Pricing is
affected by more factors than many other businesstions, starting from the beginning of
the value chain as costs and ending at customepgrasived value. Pricing is also tightly
connected to both internal as well as externalofactExternal factors are coming from
competition, regulations and overall business emwvirent, whereas internal factors rise from
the accounting system and the company’s cost steicThe importance of pricing, as well
as its underlying complexity makes pricing one lué tnost challenging parts of operative
management. The complexity is even further incréasethe MTN industry, phasing with
difficult technology, vast amount of different parater and network configurations and the
extremely varied customer segments. This mastéesis revealed that when pricing is
extended beyond product level to additional feautlee intangible nature of SW and highly
varying properties of the additional features makestraditional cost based pricing methods

as well as economic price sensitivity based metnooie or less useless.

For the actual main research question the findiag that as a general rule is that the price
should reflect the additional feature’s value, baotmetimes the value is very difficult to
measure and also competition, strategy and prigakgset certain limitations. Pricing should
be analyzed case by case based on the additiatatdeproperties and reflected against key
customer segments’ business cases. Typically esitaeses are highly sensitive to parameter
changes but even more sensitive to customer segméfiien selecting a suitable pricing
method, marketing theories and methods play a regficant role, taking into account
competition, product properties and product lifdeySome of the marketing theories can be
used as such, but others require MTN industry §ipeappliance. When the actual price
range is defined, typically are needed managemecwumting methods for building the
business case, where the price is one variable.eMenyfor certain MTN features it is not
suitable to use business case based pricing asdnhuketing theories will dominate in the

reference price setting.

For the secondary research question was founddh&TN additional features an absolute
normative method, sequence chart or formula tondethie exact price cannot be given. The

other findings were that (i) vendor costs are rwtsidered to be the main driver for pricing,
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and should be considered mostly in big customieadufes. Most emphasis should be put to
(i) operator benefits and value. (iii) With curtemodels end user benefits are usually
difficult to estimate for individual features, andll not stand as a sustainable basis for
pricing. Current public tools are mostly for netwanacro level business case simulations
and are not that suitable to be used for suppoitidividual feature pricing. Additional

features properties are the main driver when salga suitable method for estimating a
suitable reference price. MTN customer knowledgedsded when the customer business
case is calculated. The business case calculasimnsusually rather sensitive and despite
sensitivity analysis the business case estimatghsgive misleading results, if the input

variables based on the individual customer area@song.

During the research both the interviews and liteesupported the findings. However, one
must keep in mind that the literature is typicatynmon in nature, not taking into account
industry specific norms, not to mention industryoguct sub features. Whereas in the
interviews were concentrated specifically on thé $eature, instead of common product
pricing. Thus the interviews supported more in ifiigdsolutions for the problematic sub

feature cases, and finding answers for the reseprestions.

Due to the industry specific characteristics, whigdre not known prior to the study, there
was no really any other way to start the reseaxbept by semi structured interviews. With
more research resources could have been arranggzbad interview round with the formed

pricing method proposals, and ask comments froatadlparties.

For future research would be recommended how né&twaality and end user perceived
value are visible in operator financial performanéed also how quality and end user
perceived value are achieved via additional featuoe will via network optimization and
maintenance have a bigger role in value creatiamre@tly there are no suitable models or
tools to model the value of additional featuresjalwrcould link i) how network quality and
end user perceived value are visible in operataritial performance or ii) how to separate
the value effect between additional features anmvork optimization and maintenance
actions. Due to the extremely complex relationsthpsveen end user value or operator
financial performance and telecommunication adddlo feature properties traditional
hypothesis based correlation analysis methods nmighbe suitable. Instead could be used
Bayesian analysis for revealing possible hiddemeotions between MTN features, network

maintenance and the financial results.

109



References

3GPP (2007): Third Generation Partnership Projepedment3GPP Scope and Objectives
31 August 2007

3GPP (2011) Third Generation Partnership ProjectpecBication Numbering,
http://www.3gpp.org/specification-numbering

Ahtiala, P. (2004): The optimal pricing of computaftware and other products with high
switching costs,nternational Review of Economics and Finance 1606)
202-211

Anania, L., Solomon R.J. (1997): Flat - the miniisiaprice,Internet EconomicsMIT Press,
Campridge, MA

Ballon, P. (2007): Changing business models foropeis mobile telecommunications
industry: The impact of alternative wireless tedbg@s, Telematics and
Informatics 24 (2007) 192—-205

Batteram, H., Damm, G., Mukhopadhyay, A., Philigphar, Odysseos, R., Urrutia-Valdés, C.
(2010): Delivering Quality of Experience in Multimi@ Networks,Bell Labs
Technical Journal 15(1), 175-194

Bayes, T. (1763): An essay towards solving a Probitethe Doctrine of Chances

BBC (2007): Europeans hang up on fixed lines<http://news.bbc.co.uk
/2/hiftechnology/7116599.stm>

Beall, S., Carter, C., Carter, P.L., Germer, T.nthek, T., Jap, S., Kaufmann, L.,
Maciejewski, D., Monczka, R., Petersen, K. (200Blte Role of Reverse
Auctions in Strategic Sourcin@APS Researclirocus Study, Tempe, AZ.

Boer, G., Jeter, D. (1993): What's new about modeamufacturing? Empirical evidence on
manufacturing cost change®urnal of Management Accounting Researgh
61-83.

Bromwich, M., Hongf, C. (2000): Costs and regulatim the U.K. telecommunications
industry,Management Accounting Research, 2000, 11, 137- 165

Brunetti, J., Chakrabarti, K., lonescu-Graff, Alagarajan, R., Sun, D. (2011): Open
network quality of service and bandwidth controlseU cases, technical
architecture, and business modedgll Labs technical journal [1089-7089]
v:2011 vol:16 iss:2 s:133

Cardinaels, E. (2007): The interplay between casbanting knowledge and presentation
formats in cost-based decision-makiAgcounting, Organizations and Society

110



Changa, H., Koski, H., Majumdara, S. (2003): Retjoiaand investment behavior in the
telecommunications sector: policies and patterns US and Europe,
Telecommunications Policy 27 (2003) 677—699

Cisco Systems (2013): PRESS RELEASHSco Visual Networking Index Forecast Projects
13-Fold Growth in Global Mobile Internet Data Trafffrom 2012 - 2017,
<http://newsroom.cisco.com/release/1135354>

Cooper, R. (1989): The Rise of Activity-Based Cagti Part Four: What Do Activity-Based
Cost Systems Look Like3purnal of Cost Management, Spring: 38-49

Cooper, R. (1990): Cost Classification in Unit-Bésend Activity-Based Manufacturing Cost
SystemsJournal of Cost Management, Fall: 4-14

Cooper, R., Kaplan, R.S. (1991): Profit Prioriti#em Activity-Based CostingHarvard
Business Review, May-June: 130-5. ABC and VartgibNccounting 47

Cooper, R., Kaplan, R.S. (1992): Activity-Based t8yss: Measuring the Costs of Resource
Usage Accounting Horizons, Sept.: 1-13

Cunningham, D., Hornby, W. (1993): Pricing decision small firms: Theory and practice,
Management Decision, 7, 46-55

Current Analysis (2011): Mobile Access Threat Indedrrent Analysis data base

Davies, G., Hardt, M., Kelly, F. (2004): Come thevalution—network dimensioning,
service costing and pricing in a packet switchedvirenment,
Telecommunications Policy 28 (20B91-412

Drury, C. (1996): Management and Cost Accountiffyy etlition, International Thomson
Business press

Durden, C. H., Hassel, L. G., Upton, D. R. (199@pst accounting and performance
measurement in a just-in-time production environimAgsia Pacific Journal of
Managementl6, 111-125.

Engel, C. (2007): Competition in a pure world ofeimet telephonyTelecommunications
Policy 31 (2007) 530-540

Fijnvandraat M., Bouwman H. (2006): Flexibility andoroadband evolution,
Telecommunications Policy 30 (2006) 424—-444

Finnie, G. (2010): Telco App Stores: A Bridge TaarF,Heavy Reading, vol. 8, no. 2, Feb.
2010

Flood, M.M. (1952). Some experimental gamBgsearch memorandum RM-789. RAND

Corporation, Santa Monica, CA.

111



Foster, G., Gupta, M. (1994): Marketing, cost mamagnt and management accounting.
Journal of Management Accounting ReseaG;m3-77

Frank R. E., Massy W. F. and Wind Y. (1972): Mark&tgmentationPrentice-Hall,
Engelwood Cliffs

Fullerton, R., McWatters, C. (2004): An empiricalaenination of cost accounting practices
used in advanced manufacturing environmemdyances in Management
Accounting (2004)Volume 12, 85-113

Funk, J. (2006): Mobile phone industry: a microcosfnderegulation, globalization, and
technological change in the Japanese econdapanese Telecommunications
Market and Policy in TransitigrRoutledge, London.

Gartner (2007): Top Five Issues Facing Communinati@perators Encompass Both High
Tech and High TouclResearch ID Number: G00139663

Gee, S. (1979): Technology Transfer in IndustrediZCountries, Sijthoff and Noordhoff,
Alphen aan den Rijn, 1979

Green, P. (1963): Bayesian decision theory in pgcstrategy,Journal of marketing 27
(January 1963) 5-14

Griffith, R. L., Pol, L. G. (1994): Segmenting Imsttial Markets, Industrial Marketing
Management, 23

Harris, S. (2006): Beyond 3G: Looking for True MiebBroadband,Strategy Analytics
report October 2006

Holma, H., Toskala, A. (2002): UMTS for WCDMAYiley

Holma, H., Toskala, A. (2011): LTE for UMTS: Evoiom to LTE-AdvancedWiley

Hung, S., Yen, D., Wang, H. (2006): Applying datanimg to telecom churn management.
Expert Systems with Applications 31, 515-524

Hutt M., Speh T. (2001): Business Marketing Managetm- A Strategic View of Industrial
and Organisational Markets, Seventh Editidarcourt College Publishers

Hwang, H., Jung, T., Suh, E. (2004): An LTV modetlacustomer segmentation based on
customer value: a case study on the wireless telewmication industry,
Expert Systems with Applications 26, 181-188

IEEE (2005): IEEE Std 802.16e-2Q0&EE Standard

Infonetics Research (2011): Radio Access Networlifigent and SubscriberQuarterly
Worldwide Market Share and Forecasts for 2Q11

ISO/IEC (2001): ISO/IEC 9126-1:2001 Quality Modelghttp://www.iso.orgl/iso

/liso_catalogue/catalogue_tc/catalogue_detail.htmBosber=22749>

112



ITU-T (1996): ITU-T Recommendation P.800 Methods fubjective determination of
transmission quality

ITU-T (2007): "Definition of Quality of Experience (QoE)", International
Telecommunication Union, Liaison Statement, Re: ID9rev2 (PLEN/12),
Jan. 2007.

Jobber, D. (1995): Principles and Practice of Mankg McGraw-Hill, London

Kahneman, D., A. Tversky, A. (1979); Prospect tlgedn analysis of choice under risk,
Econometrica

Kaleelazhicathu, R., Gjerde, I., Smura, T., HimméjrH., Tesch, T. (2004) Business models
in telecommunicationE£COSYS Deliverable 03

Kallunki, J., Kytonen E. (2007): Uusi tilinpaatosdyysi (6th edition),Talentum Media Oy

Kasanen, E., Lukka, K., Siitonen, A. (1993) The Sauctive Approach in Management
Accounting Researclpurnal of Management Accounting Research vol. 5

Kiiski, A. (2007): Impact of virtual operators on ofmile market, Licentiate’s thesis,
Networking Laboratory, Helsinki University of Tectogy

Kilkki, K. (2008): Quality of Experience in Commuations EcosystemJournal of
Universal Computer Science, vol. 14, no. 5 (20085-624

Kilkki, K., Pohjola, O.P. (2005): What is Wrong iMultimedia Messaging?|EEE
International Symposium on a World of Wireless NMoland Multimedia
Networks (WoWMoM’05)

Kisioglu, P., Topcu, I. (2011): Applying Bayesiarel&f Network approach to customer
churn analysis: A case study on the telecom ingustr Turkey, Expert Systems with
Applications 38 (2011) 7151-7157

Kotakorpi, K. (2006): Access price regulation, istreent and entry in telecommunications,
International Journal of Industrial Organization Z2006) 1013— 1020

Kotler, P. (1994): Marketing Management Analysirning, Implementation and Control,
Prentice-Hall, Engelwood Cliffs

Kotler, P., Armstrong, G. (2001): Principles of Mating, 9th ed.Prentice-Hall, Upper
Saddle River, NJ

Laitinen, E. (2007): Kilpailukykya hinnoitelull&alentum

Laitinen, M., Laamanen, H., Passi, P., Uljas, Vieftihen, O. (2008) Radiotaajuuksien
kaupallistamisen mallit EU-maisshiikenne- ja Viestintaministerion julkaisuja
8/2008

113



Lanzani, C. (2007): OBSAI RP3-01 6.144 Gbps Inefamplementationwww.obsai.com

Lanzillotti, R. (1958): Pricing objectives in largmmpaniesAmerican Economic Review,
December, 921-940

Levitt, T. (1965): Exploit the product life cyclelarvard Business Review, vol 43, November-
December 1965, pp 81-94.

Lucas, M. (2003): Pricing decisions and the neaita$ theory of the firmManagement
Accounting Research 14, 2003, 201-217

Lahteenoja, M., Olsen, B., Kaleelazhicathu, R., &nd., Himmainen, H., Craignou, B.,
Katsianis, D., Harno, J., Venturin, R., Gjerde,lydersen, J., Einegaard, N.,
Stordahl, K. (2005): OPEX ModelgCOSYS Deliverable 6

Major, M., Hopper, T. (2005): Managers divided: Ilempenting ABC in a
telecommunications companyanagement Accounting Research 16, 2005,
205-229

Majurin, A-L. (2001): Industrial Segmentation — AeWew, Memo-Stencil, Nr 208
Prelimin&ra Férskningraporter 2001, Abo Akademi

Market Research Report (2010): Emerging Market @pipdties,Analysis Mason 2010

Marshall, A. (1890): Principles of Economit¢syndon: Macmillan; reprinted by Prometheus
Books.

Maslow, H. (1943): A theory of human motivatjdPsychological Review 50 (1943):370-96

Mattersion, R. (2001): Telecom churn managemientjuay-Varina, NC: APDG Publishing.

Meddour, D., Rasheed, T., Gourhant, Y. (2011): @& fole of infrastructure sharing for
mobile network operators in emerging mark€emputer Networks 55 (2011)
1576-1591

Mitchell, V-W, Wilson, D. F. (1998) Balancing Thgoand Practice: A Re-appraisal of
Business-to-Business Segmentatibrustrial Marketing Management, 27, pp.
429-445.

Moriarty, R. T., Reibstein, D. J (1986): Benefitggeentation in Industrial Marketdournal
of Business Research, 14, pp. 463-486.

von Neumann, J. and Morgenstern, O. (1944): Thebrgames and Economic Behavior,
Princeton, NJ. Princeton University Press. 1944.sdc

Nagle, T. (1987): The Strategy and tactics of RrtPrentice-Hall

Nash, J. (1950): Equilibrium points in n-person garRroceedings of the National Academy
of Sciences 36(1):48-49

114



Neslin, S., Gupta, S., Kamakura, W., Lu, J., Mas@n, (2006): Detection defection:
Measuring and understanding the predictive accuratycustomer churn
models, Journal of Marketing Research 43 (2), 204-211

Nokia Siemens Networks (2010): Mobile broadbandhWwBSPA and LTE — capacity and cost
aspectsNokia Siemens Networks white paper, www.nokiasisneworks.com

Noreen, E. (1991): Conditions under which actiigsed costing systems provide relevant
costs Journal of Management Accounting Research, 3, 19599;168

Nunn, D., Sarvary, M. (2004): Pricing practices dmths’ market power in international
cellular markets, an empirical studinternational Journal of Research in
Marketing 21 (2004) 377-395

Odlyzko, A. (2001): Internet pricing and the higtaf communicationsComputer Networks
36 (2001)493-517

Olla, P., Patel, N. (2006): A value chain model famwobile data service providers,
Telecommunications Policy 26 (2002) 551-571

Orr, J., Shey, D. (2009): Mobile Data Traffic Ansily, ABI Research, 3Q 2009

Parente, D.H., Venkataraman, R., Fizel, J., Millet,(2004): A conceptual research
framework for analyzing online auctions in a B2B/ieonment,Supply Chain
Management: An International Journal 9 (287—294

Peitz, M. (2003): Asymmetric access price reguhatia telecommunications markets,
European Economic Review 49 (2005) 341 — 358

Pohjola, P., Kilkki, K. (2006): Value-based methtodyy to analyze communication services,
5th Conference on Telecommunication Techno-Ecorspnfithens, Greece,
June 2006

Porter, M.E. (1979): How competitive forces shapetegy Harvard Business Review,
March/April 1979.

Porter, M.E. (1980): Competitive Stratediree Press

Porter, M.E. (1985): Competitive Advantage: Cregitimd Sustaining Superior Performance,
Free Press

Reed, P. (1999): That Sneaky Exponential—BeyondcMfets Law to the Power of
Community Building http://www.reed.com/gfn/docs/reedslaw.html

Roberts, V. (1963): Bayesian statistics in markgtiiournal of marketing 27 (January 1963)
1-4

Rohlfs, J. (2001): Bandwagon Effects in High-Tedbgy Industries, MIT Press,
Cambridge, MA

115



Saarikoski, V. (2006): The odyssey of the mobiteilinet,doctoral dissertation, University of
Oulu

Sairamesh, J., Kephart, J. (2000): Price dynamiu$ quality in information markets,
Decision Support Systems 28 208547

Salmi, T., Jarvenpda, M. (2000) Laskentatoimen -tatkgmus ja nomoteettinen
tutkimusajattelu sulassa sovuskaketaloudellinen Aikakausikirja 2 /00 « P .
263-275

Shapiro, C. and Varian, H. (1999). Information Ruléarvard Business Press

Shin, D., Kim, W. (2007): Forecasting customer shiiig intention in mobile service: An
exploratory study of predictive factors in mobileunmber portability,
Technological Forecasting & Social Change

Schoenherr T., Mabert, V. (2007): The use of bumgdiin B2B online reverse auctions,
Journal of Operations Management

Shim, E., Shudit, E.F. (1995): How Manufacturene@mproductsManagement Accounting,
8, 37-39

Sidak, J. (2002): Capital subsidies, profit maxatian, and acquisitions by partially
privatized telecommunications carrieflecommunications Policy 26 (2002)
287-294

Sipila, J. (2003): Palvelujen hinnoittelBkonomia

Smura, T., Kaleelazhicathu, R., Harno, J., HoikkanA., Pohjola, O.P., Eskedal, T.,
Venturin, R., Olsen, B., Katsianis, D., Vavoulas, (B005): Evaluation of the
new business models for emerging mobile networknelmgies ECOSYS
Deliverable 13

Smura, T., Kiiski, A., Hammainen, H., (2005): TeoHaconomicalAnalysis of Mobile
Virtual Network operators: Strategies, Investmemsd Revenues, Helsinki
University of Technolgy publicationdletworking Laboratory publications

Sudharshan, D. (1998): Strategic Segmentation afidtial MarketsJournal of Business
and Industrial Marketing, Vol. 13, No. 1 1998, MOBiversity Press

Tassabehji, R., Taylor, W.A., Beach, R., Wood, 2006): Reverse e-auctions and supplier—
buyer relationships: an exploratory studiyternational Journal of Operations
and Production Managemef6 (2), 166—184

Turbin, E., Lee, J., King, D., Chung, M (2000): &henic commerce: a managerial
perspective. Upper Saddle River, NJ: Prentice 128i00.

116



Yasin, M. M., Small, M., Wafa, M. (1997): An emgal investigation of JIT effectiveness:
An organizational perspectiv®@mega 25(4), 461-471.

Yu, H., Lee, Z., Lee, H. (2004): Revising Taiwarfiequency usage fee regulation,
Telecommunications Policy 28 (2004) 679-695

Waller W., Shapiro B., Sevcik G. (1991): Do costéa pricing biases persist in laboratory
markets?Accounting, Organizations and Society 24 (1999) 739

Walras, L. (1874) Eléments d'économie politiquespou théorie de la richesse sociale

Wedel M., Kamakura W. A. (1998): Market SegmentatiGonceptual and Methodological
FoundationsKluwer Academic Publishers

Wei, C., & Chiu, I. (2002): Turning telecommuniaats call details to churn prediction: A
data mining approaclexpert Systems with Applications, 23, 103-112

Verksalo, H., Hammainen, H. (2007): A handset-baptdform for measuring mobile
service usagelnfo: the Journal of Policy, Regulation and Stratedor
Telecommunications, Information and Media9. 1 (32080-96

Verksalo, H. (2008): Handset-based measuremenbpbilenservice demand and valuiefo :
the Journal of Policy, Regulation and Strategy fbelecommunications,
Information and Medial0. 3 (2008): 51-69

Verkasalo, H. (2009): Analysis of mobile internetage among early-adoptetsfo: the
Journal of Policy, Regulation and Strategy for Telemunications,
Information and Mediall. 4 (2009): 68-82

Verksalo, H., L6pez-Nicolas, C., Molina-Castilla, Bouwman, H. (2010): Analysis of users
and non-users of smartphone applicatiofielematics and Informatics 27
(2010) 242-255

von Wieser, F. (1876): Uber das Verhaltnis der Kostzum Wert, Gesammelte
Abhandlungen, p.377-404

Wind, Y., Cardozo, R. (1974): Industrial Market Bentation, Industrial Marketing
Management, 3, pp. 153-166

Woodside, A. (1995): Pricing an Industrial Techmgpdal Innovation: A Case Study What
Decision Do You Recommend: Skim?, Penetration?Prize Parity with an
Older Technology?ndustrial Marketing Management 2445-150 (1995)

117



Interviews:

TeleA Financial Director for mobile services, 72007
TeleB Financial Director for mobile services, 2238

Helsinki School of Technology Professor of Telecammmation Business Modeling,
28.11.2007

Helsinki School of Technology Researcher of Telegwmmication Business Modeling,
28.11.2007

Case company Head of Technology, 8.10.2007, 1(8.20
Case company Controller, 18.10.2007

Case company Product Manager, 24.10.2007

Case company Product Manager, 26.11.2007

Case company Marketing Manager, 24.4.2008

Case company Head of Business Modeling, 9.4.2008
Case company Program Manager, 28.11.2007

Case company Key Account Manager, 30.10.2007
Case company Business Modeling Specialist, 22.8.200

Case company Business Modeling Specialist, 8.1.2008
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Glossary

1G First Generation

2G Second Generation

3G Third Generation

4G Fourth Generation

3GPP 3rd Generation Partnership Project
3GGP2 3rd Generation Partnership Project 2
A/D Analogue to Digital

ABC Activity Based Costing

AC Authentication Centre

AC Alternating Current

AM Amplitude Modulation

AMPU Average Margin Per User

APSK Amplitude and Phase-Shift Keying
ARP Auto Radio Puhelin

ARPA Advanced Research Project Agency
ARPU Average Revenue Per User

ASK Amplitude-Shift Keying

ATM Asynchronous Transfer Mode

B2B Business to Business

BS Base Station

CAPEX Capital Expenditures

CN Core Network

CN-O Core Network Operator

CRNC Controlling RNC

DC Direct Current

EDGE Enhanced Data Rates for GSM Evolution
EGPRS Enhanced General Packet Radio Service
EIR Equipment Identity Register

FSK Frequency-Shift Keying

GGSN Gateway GPRS Support Node
GPRS General Packet Radio Service

GSM Global System for Mobile Communications
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HHO Hard Handover

HO Handover

HR Human Resources

HSPA High-Speed Packet Access

HW Hardware

IEEE Institute of Electrical and Electronics Engine
IMEI Mobile Station Equipment Identity
P Internet Protocol

IRR Internal Rate of Return

IS-95 American Interim Standard 95
ISHO Inter System Handover

kbps kilo bit per second

KPI Key Performance Indicator

LTE Long Term Evolution

Mbps Mega bit per second

MDT Minimization of Drive Tests

MIMO Multiple In Multiple Out

MN-O Mobile Network Operator

MOS Mean Opinion Score

MS Mobile Station

MSC Mobile Services Switching Centre
MS-O Mobile Service Operator

MTN Mobile Telecommunication Network
MVI-O Mobile Vertically Integrated Operator
MVN-O Mobile Virtual Network Operator

NE Network Element

NMT Nordisk Mobiltelefon

NPV Net Present Value

NSN Nokia Siemens Networks

OBSAI Open Base Station Architecture Initiative
OPEX Operating Expenditures

0SS Operating Systems Support

PCM Pulse Code Modulation

PDC Personal Digital Cellular
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PM Phase Modulation

PSK Phase-Shift Keying

QAM Quadrature Amplitude Modulation

QoE Quiality of Experience

QoS Quality of Service

QPSK Quaternary Phase Shift Keying

RAN-O Radio Access Network Operator

RNC Radio Network Controller

RNS Radio Network Subsystem

RXTX Transmitter Receiver

R&D Research and Development

SGSN Serving GPRS Support Node

SHO Soft Handover

SIM Subscriber Identity Module

SON Self Optimized Networks

SRNC Serving RNC

SW Software

TCP Transmission Control Protocol

TD-SCDMA Time Division Synchronous Code Division Mple Access
TN-O Transmission Network Operator

UMTS Universal Mobile Telecommunications System
UTRAN UMTS Terrestrial Radio Access Network

VLR Visitor Location Register

VolP Voice Over IP

WAP Wireless Application Protocol

WCDMA Wideband Code Division Multiple Access
WiIMAX Mobile Worldwide Interoperability for Microwae Access
WLAN Wireless Local Area Network
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Attachments

Operator interview questions:

1. What kinds of CAPEX and OPEX are the operator netwmvestments

consisting of?
2. What investment method is used?
3. How the value of a single feature can be analymaa fan operator point of view?

4. Is the whole network activated to the balance sbegtst parts of it (activation of

SW based addition features)?

5. What is the best pricing basis for operators (mapkiee, vendor costs, operator
value or cost savings, end user benefits, opemsitwency, traffic volume or

usage)

6. What are the essential factors in an offering graguality, features, roadmap, and

reputation)?

7. How should the offering be formed? Every featurepasately or more

comprehensive packets?
8. What is the operator’s opinion of price discriminaf

9. How essential is the used pricing method in anrimffeor does the final price
affect more?

10. Are discounts an essential part of pricing?
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Table 28 Optimistic business case scenario paramese(yellow and orange cell parameter values are

changed in other business case scenario calcultigns

Parameter Value Unit

New subscriptions growth rate years 0-3 105 | %

New subscriptions growth rate years 4-7 15| %

Annual old subcriber growth rate 5%

Annual upgrade rate 15| %

SW license per BS 33000 | Euro per BS

Initial network planning cost 500 | Euro per BS

Maintenance cost 400 | Euro per BS per year

Sales and marketing, customer acquisition costs years 0-3 350000 | Euro per 500 BS per year

Sales and marketing, customer acquisition costs years 4-7 25000 | Euro per 500 BS per year
Euro per new customer/upgrade per

Customer provisioning costs 45 | year

Customer care costs 75 | Euro per customer per year

Charging and billing cost 50 | Euro per customer per year

Depriciation 20| %

Taxes 30| %

New service fee 35| Euro per month

Old service fee 20 | Euro per month

Tariff ersosion 15| %

Additional churn without feature 50 | % of new users

Old service margin 50| %

Price erosion of SW license 20| %

Discount rate for NPV 11| %

Costs erosion 3 (%
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Table 29 Operator 1 investment calculation for Optinistic business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 700 900 1300 1700 2100 2500 2900 3300
Old data subscribers 150 000 172125 221 898 258 980 285526 303371 314 080 318 981
Upgrades 22 500 25819 33285 38 847 42 829 45 506 47 112 47 847
New subscribers 5000 13162 38926 104 222 148 056 202 696 270396 353 846
Saved churn 2500 6581 19 463 52111 74028 101 348 135198 176 923
New service fee 35 30 25 21 18 16 13 11
Upgrade fee difference 15 13 11 9 8 7 6 5
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 2100000 | 4698888 | 11812103 | 26 882158 | 32460206 | 37 773632 | 42831522 | 47 642 683
Subsciption upgrades revenues 4050000 | 3950269 | 4328672 | 4294250| 4024249 | 3634400( 3198290 2760965
Churn saves 300 000 671270 | 1687443 | 3840308 | 4637172 | 5396233| 6118789 | 6806098
Revenues+savings 6450000 9320426 17828218 35016717 41121627 46804266 52148601 57209746
Costs

SW license 23100000 5280000| 8448000| 6758400| 5406720| 4325376| 3460301 | 2768241
(Depriciation cost) 0| 4620000| 5676000| 7365600| 8717280| 9798624 | 6043699 | 5679759
Initial network planning cost 350 000 450 000 650 000 850000 | 1050000 | 1250000| 1450000 1650000
Maintenance costs 280 000 349 515 490 150 622 296 746 329 862 609 971482 | 1073281
Sales and marketing, customer

acquisition costs 490 000 630 000 910000 | 1190000 52 500 62 500 72 500 82 500
Customer provisioning costs 1017 500 501593 | 1409502 | 2918031 | 1911785| 2224879 | 2611949 | 3080254
Customer care costs 375 000 958409 | 2751864 | 7153320| 9865944 | 13113541 | 16983945 | 21578 196
Charging and billing cost 250 000 638939 | 1834576| 4768880 | 6577296 | 8742360 | 11322630 | 14 385464
Total costs 2762500 | 3528456 | 8046092 | 17502527 | 20 203 854 | 26 255 889 | 33 412 506 | 41 849 695
EBIT 3687500| 5791971 | 9782127 | 17514189 | 20917 774 | 20548 376 | 18 736 095 | 15 360 051
Taxes 1106250 1737591 | 2934638 | 5254257| 6275332 | 6164513 | 5620828 | 4608015
Total cash flow -20518750 | -1225621 | -1600511 | 5501532 | 9235722 | 10058488 | 9654965 | 7983795
Discounted cashflow -20518 750 | -1104163 | -1299011| 4022673 | 6083856| 5969223 | 5161939 | 3845462
NPV 2161229
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Table 30 Operator 2 investment calculation for Optinistic business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 15 000 25000 35000 45 000 46 000 47 000 48 000 49 000
Old data subscribers 5000 000 7 437 500 9293156 10 663 897 9729029 8871922 8 086 663 7 367 708
Upgrades 750 000 1115625 1393973 1599 585 1459 354 1330788 1212999 1105 156
New subscribers 300 000 1023723 2934424 7724 666 9080774 10 669 909 12 531 467 14711421
Saved churn 150 000 511 861 1467 212 3862333 4540 387 5334954 6265734 7355710
New service fee 35 30 25 21 18 16 13 11
Upgrade fee difference 15 13 11 9 8 7 6 5
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 126 000 000 | 365 469 057 890450877 | 1992442301 | 1990892623 | 1988404008 | 1985019490 | 1980 780 646
Subsciption upgrades

revenues 135000000 | 170690 625 181 286 246 176 822 072 137122570 106 286 014 82 346 785 63 771795
Churn saves 18 000 000 52 209 865 127 207 268 284 634 614 284 413 232 284 057 715 283574213 282 968 664
Revenues+savings 279000000 588369547 1198944391 2453898987 2412428425 2378747737 2350940488 2327521105
Costs

SW license 495 000 000 | 264 000 000 211 200 000 168 960 000 13 516 800 10 813 440 8650752 6920 602
(Depriciation cost) 0 99 000 000 151 800 000 194 040 000 227 832 000 230535 360 133 698 048 82628 198
Initial network planning cost 7 500 000 12 500 000 17 500 000 22 500 000 23 000 000 23 500 000 24 000 000 24 500 000
Maintenance costs 6 000 000 9708738 13196 343 16 472 550 16 348 162 16 217 045 16 079 698 15 936 594
Sales and marketing, customer

acquisition costs 10 500 000 17 500 000 24 500 000 31500 000 1150 000 1175000 1200000 1225000
Customer provisioning costs 34 050 000 47 592 867 92 852 501 205 736 091 48 613 122 56 695 501 65717 083 75 816 676
Customer care costs 22 500 000 74 542 926 207 448 184 530 187 245 605 111 224 690 296 785 787 118 003 897 129 844
Charging and billing cost 15 000 000 49 695 284 138298 790 353 458 163 403 407 483 460 197 857 524 745 335 598 086 562
Total costs 95550000 | 211539815 493795818 | 1159854049 | 1097 629991 | 1248082188 | 1418860119 | 1612 694 676
EBIT 183 450000 | 376 829 732 705148 573 | 1294044938 | 1314798434 | 1130665 549 932 080 369 714 826 430
Taxes 55035000 | 113048920 211544 572 388 213 481 394 439 530 339 199 665 279624 111 214 447 929
Total cash flow -366 585 000 -219 187 282 404 001 736 871 457 906 842 104 780 652 445 643 805 506 493 457 899
Discounted cashflow -366 585 000 -197 466 229205 422 538 794 058 597 364 983 463 279 230 344204 714 237 678 148
NPV 2 043 744 089
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Table 31 Optimistic business case scenario with HigSW license price parameters (yellow cell paramete

value changed)

Parameter Value Unit

New subscriptions growth rate years 0-3 105 | %

New subscriptions growth rate years 4-7 15| %

Annual old subcriber growth rate 5%

Annual upgrade rate 15| %

SW license per BS 95000 | Euro per BS

Initial network planning cost 500 | Euro per BS

Maintenance cost 400 | Euro per BS per year

Sales and marketing, customer acquisition costs years 0-3 350000 | Euro per 500 BS per year

Sales and marketing, customer acquisition costs years 4-7 25000 | Euro per 500 BS per year
Euro per new customer/upgrade per

Customer provisioning costs 45 | year

Customer care costs 75 | Euro per customer per year

Charging and billing cost 50 | Euro per customer per year

Depriciation 20| %

Taxes 30| %

New service fee 35| Euro per month

Old service fee 20 | Euro per month

Tariff ersosion 15| %

Additional churn without feature 50 | % of new users

Old service margin 50| %

Price erosion of SW license 20| %

Discount rate for NPV 11| %

Costs erosion 3 (%
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Table 32 Operator 1 investment calculation for higHicense price Optimistic business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 700 900 1300 1700 2100 2500 2900 3300
Old data subscribers 150 000 172125 221898 258 980 285526 303371 314 080 318 981
Upgrades 22 500 25819 33285 38 847 42 829 45 506 47 112 47 847
New subscribers 5000 13162 38926 104 222 148 056 202 696 270 396 353 846
Saved churn 2 500 6581 19463 52111 74 028 101 348 135198 176 923
New service fee 35 30 25 21 18 16 13 11
Upgrade fee difference 15 13 11 9 8 7 6 5
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 2100 000 4698888 | 11812103 | 26882158 | 32460206 | 37773 632 | 42 831522 | 47 642 683
Subsciption upgrades revenues 4 050 000 3950 269 4328672 | 4294250| 4024249 | 3634400| 3198290 | 2760965
Churn saves 300 000 671270 1687443 | 3840308 | 4637172 | 5396233| 6118789 | 6806098
Revenues+savings 6 450 000 9320426 17828218 35016717 41121627 46804266 52148601 57209 746
Costs

SW license 66 500000 | 15200000 | 24320000 | 19456000 | 15564 800 | 12451840 | 9961472 | 7969178
(Depriciation cost) 0| 13300000| 16340000 | 21204000 | 25095200 | 28 208 160 | 17 398 528 | 16 350 822
Initial network planning cost 350 000 450 000 650 000 850000| 1050000| 1250000( 1450000 1650000
Maintenance costs 280 000 349 515 490 150 622 296 746 329 862 609 971482 | 1073281
Sales and marketing, customer

acquisition costs 490 000 630000 910000 | 1190000 52 500 62 500 72 500 82 500
Customer provisioning costs 1017 500 501 593 1409502 2918031 1911785| 2224879| 2611949 | 3080254
Customer care costs 375 000 958 409 2751864 | 7153320| 9865944 | 13113541 | 16983945 | 21578 196
Charging and billing cost 250 000 638 939 1834576 | 4768880 | 6577296 | 8742360| 11322630 | 14 385464
Total costs 2762 500 3528456 8046092 | 17502 527 | 20203 854 | 26 255 889 | 33412 506 | 41 849 695
EBIT 3687 500 5791971 9782127 | 17514189 | 20917 774 | 20548 376 | 18 736 095 | 15 360 051
Taxes 1106 250 1737591 2934638 | 5254257 | 6275332 | 6164513 | 5620828 | 4608015
Total cash flow -63 918 750 | -11 145621 | -17 472511 | -7 196 068 -922358 | 1932024 | 3153794 | 2782858
Discounted cashflow -63918 750 | -10 041 100 | -14 181082 | -5261 703 -607586 | 1146562 | 1686147 | 1340387
NPV -89 837 124
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Table 33 Operator 2 investment calculation for higHicense price Optimistic business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 15 000 25000 35000 45 000 46 000 47 000 48 000 49 000
Old data subscribers 5000 000 7 437 500 9293156 10 663 897 9729029 8871922 8 086 663 7367 708
Upgrades 750 000 1115625 1393973 1599 585 1459 354 1330788 1212999 1105 156
New subscribers 300 000 1023723 2934424 7 724 666 9080774 10 669 909 12 531 467 14711421
Saved churn 150 000 511861 1467 212 3862333 4540 387 5334954 6265 734 7355710
New service fee 35 30 25 21 18 16 13 11
Upgrade fee difference 15 13 11 9 8 7 6 5
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 126 000 000 | 365 469 057 890450877 | 1992442301 | 1990892623 | 1988404008 | 1985019490 | 1980 780 646
Subsciption upgrades

revenues 135000000 | 170 690 625 181 286 246 176 822 072 137 122570 106 286 014 82 346 785 63771795
Churn saves 18 000 000 52 209 865 127 207 268 284 634 614 284 413 232 284 057 715 283574213 282 968 664
Revenues+savings 279000000 588369547 1198944391 2453898987 2412428425 2378747737 2350940488 2327521105
Costs

SW license 1425000000 | 760 000 000 608 000 000 486 400 000 38912 000 31129 600 24 903 680 19922 944
(Depriciation cost) 0| 285000000 437 000 000 558 600 000 655 880 000 663 662 400 384 888 320 237 869 056
Initial network planning cost 7 500 000 12 500 000 17 500 000 22 500 000 23 000 000 23 500 000 24 000 000 24 500 000
Maintenance costs 6 000 000 9708738 13196 343 16 472 550 16 348 162 16 217 045 16 079 698 15 936 594
Sales and marketing, customer

acquisition costs 10 500 000 17 500 000 24 500 000 31 500 000 1150 000 1175000 1200000 1225000
Customer provisioning costs 34 050 000 47 592 867 92 852 501 205 736 091 48 613 122 56 695 501 65717 083 75 816 676
Customer care costs 22 500 000 74 542 926 207 448 184 530 187 245 605 111 224 690 296 785 787 118 003 897 129 844
Charging and billing cost 15 000 000 49 695 284 138298 790 353458 163 403 407 483 460 197 857 524 745 335 598 086 562
Total costs 95550000 | 211539815 493795818 | 1159854049 | 1097 629991 | 1248082 188 | 1418860119 | 1612694 676
EBIT 183450000 | 376 829 732 705148 573 | 1294044938 | 1314798434 | 1130665 549 932 080 369 714 826 430
Taxes 55035000 | 113048920 211544 572 388 213 481 394 439 530 339 199 665 279624 111 214 447 929
Total cash flow -1296 585 000 | -496 219187 | -114 395 999 419 431 457 881 446 904 760 336 285 627 552 578 480 455 557
Discounted cashflow -1296 585000 | -447 044 313 -92 846 359 306 684 666 580 636 378 451 222 578 335515 235 231 415 460

NPV

68 998 645
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Table 34 High cost business case scenario parametgyellow cell parameter values changed)

Parameter Value Unit

New subscriptions growth rate years 0-3 105 | %

New subscriptions growth rate years 4-7 15| %

Annual old subcriber growth rate 5%

Annual upgrade rate 15| %

SW license per BS 19000 | Euro per BS

Initial network planning cost 500 | Euro per BS
Maintenance cost 400 | Euro per BS per year
Sales and marketing, customer acquisition costs years 0-3 350000 | Euro per 500 BS per year
Sales and marketing, customer acquisition costs years 4-7 25000 | Euro per 500 BS per year

Customer provisioning costs

50

Euro per new customer/upgrade per
year

Customer care costs

80

Euro per customer per year

Charging and billing cost 55| Euro per customer per year
Depriciation 20 | %

Taxes 30| %

New service fee 35| Euro per month

Old service fee 20 | Euro per month
Tariff ersosion 15| %
Additional churn without feature 50 | % of new users
Old service margin 50| %
Price erosion of SW license 10 | %
Discount rate for NPV 11| %
Costs erosion 0%
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Table 35 Operator 1 investment calculation for highcost business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 700 900 1300 1700 2100 2500 2900 3300
Old data subscribers 150 000 172125 221 898 258 980 285526 303371 314 080 318 981
Upgrades 22 500 25819 33285 38 847 42 829 45 506 47 112 47 847
New subscribers 5000 13162 38926 104 222 148 056 202 696 270396 353 846
Saved churn 2 500 6581 19 463 52111 74 028 101 348 135198 176 923
New service fee 35 30 25 21 18 16 13 11
Upgrade fee difference 15 13 11 9 8 7 6 5
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 2100000 | 4698888 | 11812103 | 26882 158 | 32460206 | 37 773 632 | 42831522 | 47 642 683
Subsciption upgrades revenues 4050000 3950269| 4328672 | 4294250| 4024249| 3634400| 3198290 | 2760965
Churn saves 300 000 671270 | 1687443 | 3840308 | 4637172 | 5396233 | 6118789 | 6806098
Revenues+savings 6450000 9320426 17828218 35016717 41121627 46804266 52148601 57209 746
Costs

SW license 13300000| 3420000| 6156000| 5540400| 4986360 | 4487724 | 4038952 | 3635056
(Depriciation cost) 0| 2660000| 3344000| 4575200| 5683280| 6680552 | 4918097 | 5041887
Initial network planning cost 350 000 450 000 650 000 850000| 1050000| 1250000| 1450000 | 1650000
Maintenance costs 280 000 360 000 520000 680 000 840000 | 1000000| 1160000 1320000
Sales and marketing, customer

acquisition costs 490 000 630000 910000 | 1190000 52 500 62 500 72 500 82 500
Customer provisioning costs 1130 000 574045| 1661490| 3542902 | 2390812 | 2865828 | 3465338 | 4209249
Customer care costs 400000 | 1052972 | 3114082 | 8337734 | 11844487 | 16215667 | 21631700 | 28 307 690
Charging and billing cost 275 000 723918 | 2140932 | 5732192 | 8143085 | 11148271 | 14871794 | 19461537
Total costs 2925000 | 3790935| 8996504 | 20332828 | 24 320884 | 32542 266 | 42 651 331 | 55 030 976
EBIT 3525000| 5529491 | 8831715| 14683889 | 16 800 744 | 14262000 | 9497269 | 2178770
Taxes 1057500 | 1658847 | 2649514 | 4405167 | 5040223 | 4278600 | 2849181 653 631
Total cash flow -10 832 500 450 644 26200 | 4738322 | 6774160 | 5495676 | 2609137 | -2109917
Discounted cashflow -10 832 500 405 985 21265 | 3464620 4462349| 3261416| 1394951 | -1016259
NPV 1161 827
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Table 36 Operator 2 investment calculation for highcost business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 15 000 25000 35000 45 000 46 000 47 000 48 000 49 000
Old data subscribers 5000 000 7 437 500 9293 156 10 663 897 9729029 8871922 8 086 663 7 367 708
Upgrades 750 000 1115 625 1393973 1599 585 1459 354 1330 788 1212999 1105 156
New subscribers 300 000 1023 723 2934424 7 724 666 9080774 10 669 909 12 531 467 14711421
Saved churn 150 000 511 861 1467 212 3862 333 4 540 387 5334 954 6265734 7 355710
New service fee 35 30 25 21 18 16 13 11
Upgrade fee difference 15 13 11 9 8 7 6 5
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 126 000 000 | 365 469 057 890450877 | 1992442301 | 1990892623 | 1988404008 | 1985019490 | 1980 780 646
Subsciption upgrades revenues 135000000 | 170690 625 181 286 246 176 822 072 137122570 106 286 014 82 346 785 63771795
Churn saves 18 000 000 52 209 865 127 207 268 284 634 614 284 413 232 284 057 715 283574 213 282 968 664
Revenues+savings 279000000 588369547 1198944391 2453898987 2412428425 2378747737 2350940488 2327521105
Costs

SW license 285000000 | 171000 000 153 900 000 138 510 000 12 465 900 11219310 10097 379 9 087 641
(Depriciation cost) 0 57 000 000 91 200 000 121 980 000 149 682 000 152 175 180 97 419 042 65238518
Initial network planning cost 7 500 000 12 500 000 17 500 000 22 500 000 23 000 000 23 500 000 24 000 000 24 500 000
Maintenance costs 6 000 000 10 000 000 14 000 000 18 000 000 18 400 000 18 800 000 19 200 000 19 600 000
Sales and marketing, customer

acquisition costs 10 500 000 17 500 000 24 500 000 31500 000 1150 000 1175 000 1200000 1225 000
Customer provisioning costs 37 800 000 54 467 392 109 452 465 249 792 646 60 793 886 73028 471 87 188 482 103 605 498
Customer care costs 24 000 000 81 897 828 234753 897 617 973 245 726 461 882 853592711 | 1002517397 | 1176913 652
Charging and billing cost 16 500 000 56 304 757 161 393 305 424 856 606 499 442 544 586 844 989 689 230 710 809 128 136
Total costs 102 300000 | 232669 977 561599 667 | 1364622498 | 1329248311 | 1556941171 | 1823336589 | 2134972 286
EBIT 176 700 000 | 355 699 570 637344724 | 1089276489 | 1083180114 821 806 566 527 603 899 192 548 820
Taxes 53010000 | 106 709 871 191 203 417 326 782 947 324954 034 246 541 970 158 281 170 57 764 646
Total cash flow -161 310 000 77 989 699 292 241 307 623 983 542 745 760 180 564 045 286 359 225 351 125 696 533
Discounted cashflow -161 310 000 70 260 990 237 189 600 456 251 388 491 255 330 334733424 192 056 542 60 542 792
NPV 1680 980 067
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Table 37 Single feature business case scenario pareters (yellow and orange cell parameter values

changed)

Parameter Value Unit

New subscriptions growth rate years 0-3 100 | %

New subscriptions growth rate years 4-7 14| %

Annual old subcriber growth rate 5%

Annual upgrade rate 15| %

SW license per BS 5000 | Euro per BS

Initial network planning cost 500 | Euro per BS

Maintenance cost 400 | Euro per BS per year

Sales and marketing, customer acquisition costs years 0-3 200000 | Euro per 500 BS per year
Sales and marketing, customer acquisition costs years 4-7 15000 | Euro per 500 BS per year

Euro per new customer/upgrade per

Customer provisioning costs 45 | year

Customer care costs 75 | Euro per customer per year
Charging and billing cost 50 | Euro per customer per year
Depriciation 20| %

Taxes 30 | %

New service fee 23 | Euro per month

Old service fee 20 | Euro per month

Tariff ersosion 15| %

Additional churn without feature 50 | % of new users

Old service margin 50| %

Price erosion of SW license 20| %

Discount rate for NPV 11| %

Costs erosion 3 (%
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Table 38 Operator 1 investment calculation for sinkg feature business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 700 900 1300 1700 2100 2500 2900 3300
Old data subscribers 150 000 172 125 221898 258 980 285526 303 371 314 080 318 981
Upgrades 22 500 25819 33285 38 847 42 829 45 506 47 112 47 847
New subscribers 5000 12 857 37143 97 143 136 579 185 057 244 324 316 435
Saved churn 2500 6429 18571 48 571 68 289 92 529 122 162 158 218
New service fee 23 20 17 14 12 10 9 7
Upgrade fee difference 3 3 2 2 2 1 1 1
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 1380000 | 3016286 | 7406657 | 16465569 | 19677 425 | 22 662 620 | 25432513 | 27 997 958
Subsciption upgrades revenues 810 000 790 054 865 734 858 850 804 850 726 880 639 658 552193
Churn saves 300 000 655714 | 1610143 | 3579471 | 4277701 | 4926657 | 5528807 | 6086513
Revenues+savings 2490000 4462054 9882534 20903890 24759976 28316157 31600978 34636664
Costs

SW license 3500 000 800000 | 1280000 | 1024000 819 200 655 360 524 288 419 430
(Depriciation cost) 0 700 000 860000 | 1116000| 1320800 | 1484640 915712 860570
Initial network planning cost 350 000 450 000 650 000 850000 | 1050000| 1250000| 1450000 | 1650000
Maintenance costs 280 000 349515 490 150 622 296 746 329 862 609 971482 | 1073281
Sales and marketing, customer

acquisition costs 280 000 360 000 520000 680 000 31500 37 500 43500 49 500
Customer provisioning costs 1017 500 488267 | 1346803 | 2699949 | 1735928 | 1985717 | 2294118 | 2665372
Customer care costs 375 000 936200 | 2625803 | 6667461 | 9101141 | 11972409 | 15346331 | 19 296 809
Charging and billing cost 250 000 624133 | 1750535| 4444974 | 6067427 | 7981606 | 10230887 | 12 864 539
Total costs 2552500 | 3208115| 7383291 | 15964680 | 18 732325 | 24 089 841 | 30336 317 | 37 599 501
EBIT -62500 | 1253939 | 2499243 | 4939210| 6027650 | 4226316 | 1264661 | -2962837
Taxes 0 376 182 749773 | 1481763 | 1808295| 1267895 379 398 0
Total cash flow -3 562 500 77 757 469470 | 2433447 | 3400155| 2303061 360975 | -3 382267
Discounted cashflow -3 562 500 70052 381032 | 1779316| 2239788 | 1366755 192992 | -1629 097
NPV 838 337
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Table 39 Operator2 investment calculation for singt feature business case scenario

Year 0 1 2 3 4 5 6 7
BS Amount 15 000 25000 35000 45 000 46 000 47 000 48 000 49 000
Old data subscribers 5000 000 7 437 500 9293 156 10 663 897 9729029 8871922 8 086 663 7 367 708
Upgrades 750 000 1115 625 1393973 1599 585 1459 354 1330 788 1212999 1105 156
New subscribers 300 000 1 000 000 2 800 000 7 200 000 8376837 9741421 11323167 13 156 034
Saved churn 150 000 500 000 1400 000 3 600 000 4188418 4870710 5661583 6578 017
New service fee 23 20 17 14 12 10 9 7
Upgrade fee difference 3 3 2 2 2 1 1 1
Saved churn fee 10 9 7 6 5 4 4 3
Revenues

New subscriptions revenues 82 800000 | 234600000 558348 000 | 1220389200 | 1206882047 | 1192960343 | 1178665413 | 1164 036332
Subsciption upgrades revenues 27 000 000 34138125 36 257 249 35364414 27 424514 21257203 16 469 357 12 754 359
Churn saves 18 000 000 51 000 000 121 380 000 265 302 000 262 365 662 259 339 205 256 231 611 253 051 376
Revenues+savings 127800000 319738125 715985249 1521055614 1496672223 1473556750 1451366381 1429842067
Costs

SW license 75 000 000 40 000 000 32 000 000 25 600 000 2 048 000 1638 400 1310720 1048 576
(Depriciation cost) 0 15 000 000 23 000 000 29 400 000 34 520 000 34 929 600 20 257 280 12519424
Initial network planning cost 7 500 000 12 500 000 17 500 000 22 500 000 23 000 000 23 500 000 24 000 000 24 500 000
Maintenance costs 6 000 000 9708 738 13196 343 16 472 550 16 348 162 16 217 045 16 079 698 15 936 594
Sales and marketing, customer

acquisition costs 6 000 000 10 000 000 14 000 000 18 000 000 690 000 705 000 720000 735 000
Customer provisioning costs 34 050 000 46 556 432 88 156 923 189 665 396 41 445 508 47 979 004 55171 850 63117 092
Customer care costs 22 500 000 72 815534 197 945 141 494 176 496 558 203 309 630 227 625 711223 042 802 279 443
Charging and billing cost 15 000 000 48 543 689 131963 427 329 450997 372 135539 420 151 750 474 148 695 534 852 962
Total costs 91 050000 | 200 124 393 462761834 | 1070265439 | 1011822518 | 1138780424 | 1281343285 | 1441421090
EBIT 36750000 | 119613732 253223415 450790176 484 849 705 334 776 326 170 023 097 -11 579 023
Taxes 11 025 000 35884120 75967 025 135237053 145 454 912 100 432 898 51 006 929 0
Total cash flow -49 275 000 43 729 612 145 256 391 289 953 123 337 346 794 232 705 028 117 705 448 -12 627 599
Discounted cashflow -49 275 000 39 396 047 117 893 345 212 011 224 222220782 138 099 108 62 930 139 -6 082 189
NPV 737 193 456
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