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Cost accounting is an area of management accounting that is concerned with 
all the costs incurred in an organization. This is critical information for the 
management in order to make correct business decisions. Understanding a com
pany’s expenditures is also crucial when determining the prices of the company’s 
products in order to ensure that the company stays profitable.

This thesis seeks to answer the question of how to determine the costs of each 
product developed by a software company and how this is reflected in the com
pany’s pricing strategies. The work in this thesis will focus specifically on a 
company performing continuous software development and which has a number 
of different products relying on the same core technology.

To solve these problems, we conducted a literature review on cost accounting and 
pricing strategies and made a case study for a small and medium-sized software 
company. By conducting several interviews with the company’s management, we 
identified their requirements for a cost accounting approach for their products and 
chose activity-based costing (ABC) as the most promising candidate. We then 
implemented a customized ABC model for the company and evaluated it together 
with the management. Additionally, we also found suitable pricing strategies for 
the company and investigated how pricing is linked with cost accounting.

The results indicate that the ABC model seems to be an applicable cost account
ing approach for small and medium-sized software company. As for different 
pricing strategies, we found that software product pricing depends on how the 
product is sold to the customer. For software as a service, cost-based pricing 
seemed appropriate and in turn, off-the-shelf software benefited more from value- 
based pricing.
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Kustannuslaskenta on laskentatoimen osa-alue, joka käsittelee kaikkia organisaa
tiossa syntyneitä kustannuksia. Tämä on tärkeää informaatiota yrityksen johdol
le, jotta se kykenee tekemään oikeita liiketoimintaan liittyviä päätöksiä. Yrityksen 
menojen ymmärtäminen on kriittistä myös silloin, kun pyritään hinnoittelemaan 
tuotteet siten, että yritys pysyy voitollisena.

Tämä diplomityö pyrkii vastaamaan kysymykseen, kuinka selvittää tuotteiden 
kustannukset ohjelmistoyrityksessä ja kuinka tämä heijastuu sen hinnoittelustra- 
tegiaan. Työssä keskitytään erityisesti yrityksiin, joilla on jatkuvaa ohjelmistoke
hitystä ja joiden tuotteet no jaavat samaan ydinteknologiaan.

Näiden ongelmien ratkaisemiseksi tehtiin kirjallisuuskatsaus kustannuslaskennas
ta ja hinnoittelustrategioista sekä tapaustutkimus pkt-sektorin ohjelmistoyri
tyksessä, Suorittamalla useita haastatteluita yrityksen johdon kanssa selvitet
tiin heidän vaatimuksensa kustannuslaskentamenetelmälle. Kustannustehokkaim- 
maksi ja riittävän tarkaksi vaihtoehdoksi todettiin toimintoihin perustuva kustan- 
nuslaskentamalli (ABC). Tämän jälkeen toteutettiin yritykselle räätälöity ABC- 
malli, jota johto arvioi yrityksen näkökulmasta. Lisäksi tutkimuksessa kehitettiin 
yritykselle sopivia hinnoittelustrategioita ja analysointiin, kuinka nämä kytkey
tyvät kustannuslaskentaan.

Tulokset viittaavat siihen, että ABC-malli vaikuttaisi sopivalta kustannuslasken
tamenetelmältä pienille ja keskisuurille ohjelmistoyrityksille. Työssä havaittiin, 
että ohjelmistojen hinnoittelustrategiassa on otettava huomioon tuotteistaminen 
ja palvelumuoto. Kustannuksiin perustuva hinnoittelu vaikutti sopivalta ohjel
mistoille, jotka tarjotaan palveluna (SaaS), kun taas ohjelmistolisensointi hyötyi 
enemmän arvoon perustuvasta hinnoittelusta.
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Chapter 1

Introduction

1.1 Motivation

Cost accounting is an area of management accounting which deals with the 
all costs incurred in an organization. This includes the procedures used for 
classifying, recording and allocating costs which are related to a product. Its 
goal is to provide managers and other key stakeholders to information about 
the costs to enable them improve the business more effectively. It is critical 
information for the management in order to make proper business decisions 
and when planning pricing strategies. I24l

Given the huge surge in the amount and relevance of internet based SaaS 
solutions, it is important to understand the cost accounting of them as well. 
SaaS provides new challenges for cost accounting, to name a few, because of 
its scalability, how the product can be customized to individual customers 
and how individual costs should be distributed in time. This raises many 
questions such as how the costs of a feature requested by an individual cus
tomer should be allocated, if the feature is also made available for all the 
other customers. Before-mentioned question is just an example of the vari
ous challenges involved with cost accounting when developing SaaS solutions.

This thesis focuses on case study of Arbitral! Mobile, formerly Zokem, 
which is a next-generation mobile audience measurement and analytics com
pany. Arbitron Mobile is a small company, employing between twenty five to 
thirty people, but is part of the bigger company, Arbitron. Arbitron Mobile 
offers various products, ranging from offering data of its own panelists, doing 
custom panels with partners to licensing its technology so companies can
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CHAPTER 1. INTRODUCTION

perform their own panels. Panelists are smartphone phone and tablet users 
who have opted in to a panel, group of users whose behavior is then measured 
through passive on-device application that is installed on the mobile device 
of the user. In addition to this, information can also be gathered actively 
through interactive surveys that are triggered based on the panelist’s actions.

Currently cost accounting within Arbitron Mobile is done with less coor
dinated means and hands-on approximations of the vested R&D investments. 
There is no clear well defined process of cost accounting or model on how 
to price products the company is selling. As the company is growing this 
lack of defined cost accounting may lead to decreased performance which 
hurts the profits company is making. Thus, there is a real need for better 
understanding on the topic and room for an improvement in the area within 
the company. One of the main motivations for this thesis is to remedy this 
situation.

My thesis aims at researching the topic of cost accounting in context of 
heavily research driven software development and then pricing the software 
product that is sold through various channels, such as licensing the software, 
SaaS-like service, using the product internally within the company and joint 
ventures with customers. This is done by literature review on cost accounting 
and pricing strategies, and specifically focusing on the topics from IT com
pany’s point-of-view. We review the cost accounting methods suggested by 
the literature and seek to find if there are good existing cost accounting prac
tices that can be used off-the-shelf and whether they require heavy tailoring. 
We also look into pricing strategies that would be most beneficial with each 
different type of product and how pricing is linked with cost accounting.

The knowledge based on the literature review is then applied to the case of 
Arbitron Mobile. The thesis attempts to provide a proper mindset for better 
understanding on how cost accounting should be done within the company. 
Whether the literature provides good practices and tried models for cost ac
counting that are directly applicable for the company or not. The different 
methods are compared to find the best basis for cost accounting in the given 
context. A short review of different pricing strategies is also looked into and 
their pros and cons studied. And finally, one of the goals of the thesis is to 
create a high level model for cost accounting for the company. This model 
should help to price the products company is selling, give better understand
ing on what business deals are profitable and where there is a need for an
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CHAPTER 1. INTRODUCTION

improvement.

1.2 Research Problem and Questions

This thesis seeks to answer the question of how to determine the costs of each 
product developed by a software company and how this is reflected in the 
company’s pricing strategies. The work in this thesis will focus specifically 
on a company performing continuous software development and which has 
a number of different products relying on the same core technology. This 
problem can be divided into three main research questions which are:

1. How should the cost accounting be performed in continuous software
development?

2. What pricing strategies are suited for such case ?
3. How are cost accounting and pricing strategies linked?

1.3 Scope

The focus on this Thesis is on the management and cost accounting, provid
ing information for the managers. It also includes the basic pricing strategies 
and price settings. However, financial accounting is not discussed except in 
the very briefest sense as that information is not really intended for man
agement. In addition, legislation and taxes are not considered in this work, 
one reason being that they are mostly concerned with financial accounting. 
While marketing is fairly tightly tied with pricing it is too large topic to 
handle within scope of this Thesis, so it is left out.
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Chapter 2

Research methods

2.1 Literature Review

Google Scholar and Aalto University’s library, including website access, were 
used to find literature relevant to the topic. The literature review was limited 
to material in English language because the limitations of researcher.

Some of the search keywords included but were not limited to following; 
"cost accounting”, ”management accounting”, ”activity-based costing”, ”it 
services”, "it business”, ”it industry”, ”software business”, ”SaaS”, ”cloud 
computing”, ”Grenzplankostenrechnung”, ”resource consumption account
ing” and any combination of these.

For more comprehensive sample of papers, forward (review of reference 
lists) and backward searched were used (author-centric review) . Addition
ally, to ensure slightly better quality of the selected material, only those that 
were cited by others were accepted into the review.

2.2 Data Collection

The selected data collection method was informal conversational interview 
and unstructured interviewing l43'. Former does not have any kinds of inter
view questions laid out before-hand and the latter loosely follows interview 
questions and topics that were designed beforehand to make sure all ques
tions were answered. The interviewer took some notes of the most important 
aspects but these were not comprehensive as not to distract from the in
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terview. To ensure that facts were not distorted by incomplete notes the 
interviews were also recorded and gone through later.

The method works well researcher can stay in the setting for some period 
of time which was the case here and each new interview with same intervie
wees can build on the previous ones to expand the information gathered l43l. 
Thus, by interviewing same person multiple times as the mutual understand
ing of the topic grows and more in depth information is gained I43l This was 
particularly useful as many of the interviewees where not entirely familiar 
with the topic.

The weaknesses of the method are that it is difficult to reproduced the 
same interview with multiple interviewees 1431, however this did not pose a 
problem in this case because the goals was to obtain as many requirements 
or information as possible and not to compare them as much. Given the 
small size of the company, in many cases one stakeholder group consistent 
only one employee in which case the differences between the interviews were 
completely irrelevant and standardization was not necessary.

The interviews included personnel from all teams except marketing (Fig
ure 5.3). In the interviews Service deliver, Analytics and Engineering were 
represented by the team leaders. They were interviewed once to gain the 
initial requirements. The interviews with Management included three peo
ple, and were more in depth and numerous as the cost accounting mainly 
affects them. In addition to requirements, these interviews also help with 
the iterations of the ABC model and the final evaluation of the model.

In addition to personal one-to-one interviews, also two brainstorming ses
sions with multiple participants were held. These were particularly used when 
identifying different resource pools, activities and cost objects of the activity- 
based costing model. Also, some requirements where acquired through these 
and they helped when choosing the direction where to go with the iterations 
of the ABC model.

To put the case study into a time-line they are listed here in chronological 
order:

• Gathering company’s requirements for cost accounting

- Discussion with management about the goals of the study
- 3 interviews with management to gather the requirements of the 

model
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CHAPTER 2. RESEARCH METHODS

• Building the ABC-model

— 1 brainstorming session with 3 participants from management con
cerning the ABC-model

- 5 interviews with management and team leaders to define the ac
tivities performed by the different teams

• Evaluation and fine tuning the built model

— 1 brainstorming session with 3 participants from management con
cerning the ABC-model

- Final written review of the model conducted by a person from the 
management

In addition to these, close contact was kept with the person in charge 
of cost accounting at Arbitron Mobile (e.g. reviews of each iteration of the 
model, discussion about importance of each requirement and plans of the 
company for the model).

Arbitron Mobile also provided access to organizational charts, product 
information, financial data and existing cost accounting approaches that were 
used when designing the cost accounting model. Organizational charts were 
used to determine who should be interviewed so no important stakeholders 
would be left out. They were also used to help divide the costs sensibly to 
different ”departments” or teams. Product information was used to draw 
the charts, explain the products and understand how the products are linked 
together by same underlying technology. Financial data was also used to 
be able to better determine the initial resource groups for ABC model and 
ensure the smooth integration of the ABC model, should it be taken into use 
so there transition requires minimal effort

2.3 Data Analysis

The interviews regarding requirements where methodically analyzed and 
gone through to gather all requirements that were considered important for 
the cost accounting model. The analysis process consistent of going through 
the notes gathered during the interviews as well as the recordings of the in
terviews. To confirm that these were indeed the requirements the company
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requested, they were passed around the stakeholders and jointly accepted. 
These stakeholders included everybody from Management.

The analysis process of interviews of concerning the resource pool di
vision, definition of different activities and desired cost objects was not as 
methodical and was more of iterative approach. As new activities were iden
tified they were then compared to the requirements and how well they could 
fulfill those. Multiple different versions of the model were drafted based on 
the interviews and then evaluated in brainstorming sessions after which new 
changes were implemented. The brainstorming sessions involved employees 
from the Management. For the final subjective evaluation of the model de
scribed in the Chapter 7 the observations were listed as-is.
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Chapter 3

Cost Accounting

3.1 The Basics of Cost Accounting

Cost accounting measures, analyzes, and reports financial information re
lating to the costs of acquiring or using resources in an organization which 
is used for external reporting and internal profit measurement!241110! I13!. In 
turn, management accounting is concerned with the same information but 
with the aim of helping managers plan, make and coordinate decisions to ful
fill the goals of an organization, and also evaluate their performance I21' -13'. 
However, the term cost accounting itself is not entirely unambiguous, because 
in the literature the difference between cost accounting and management ac
counting is extremely vague and the terms are often used interchangeably 113l 
Thus, this paper does not attempt to make a distinction between the two 
and they are considered synonyms and encompass both definitions offered 
above.

Cost accounting is not required to follow any set of standards, because the 
information is mainly meant for the internal use of the company. As such, 
it does not need to be comparable with the same information from other 
organizations. In contrast, financial accounting is more focused on providing 
third parties, such as investors, government agencies, banks, and suppliers, 
with the financial information. It is not really intended for company internal 
use. It also has to follow generally accepted accounting principles (GAAP) 
in United States and the equivalent of that Under International Financial 
Reporting Standards (IFRS) in Europe and provides things such as records 
business transactions and financial statements. I24l
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CHAPTER 3. COST ACCOUNTING

Horngren et al. 1241 condenses cost accounting into following three key 
activities:

1. Calculating the cost of products, services, and other cost objects

2. Obtaining information for planning and control and performance eval
uation

3. Analyzing the relevant information for making decisions

Product is another term which requires definition because it is used ex
tensively in this thesis. When referring to product this thesis means whatever 
company is selling to the customer. It can be tangible goods such as a car 
or intangible services such as banking services.

In order to fully grasp the subject of cost accounting it is necessarily know 
few key terms and concepts. The most important ones are explained briefly 
here.

Direct and indirect costs are some of the key concepts of cost accounting. 
Direct costs are costs that can be traced accurately to some specific product 
whereas for indirect costs the source or product causing them cannot be easily 
derived. Indirect costs are also often called overhead costs. A good example 
of direct costs would be building materials of the product and for indirect 
costs the administrative costs of the factory. However, with the improvements 
in information gathering technologies and practices, it is possible to track the 
costs in more detail and thus consider some previously indirect costs and as 
direct costs. One of the main goals of different cost accounting practices is 
to find a way to allocate the indirect costs to products. 1241

Another key concept of cost accounting is classifying variable and fixed 
costs. Fixed costs do not change with the volume of sales, but variable costs 
do. For example cost of production plant is fixed, because it has to be paid 
whether any products are actually sold or not. In contrary, the costs of the 
materials or labor used to produce the product are variable. Each new unit 
sold increases the material and labor costs. Fixed costs are indifferent of the 
unit volumes, until the capacity of plant is reached and production has to be 
throttled or investment into new plant made.

Total cost of ownership is term that is also somewhat related to cost 
accounting. TCO is mainly a tool used when doing purchasing decisions. 
TCO tries to capture all direct and indirect costs from the entire life-cycle
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of an investment. For example purchasing new IT system also involves costs 
from support, maintenance and so forth,

Without cost accounting managers are unable to do informed decisions 
about planning, controlling and costing products and services. It is also an 
important tool in forming and implementing a business strategy. Without 
cost accounting it is impossible to determine costs of service and whether it 
is profitable or not. '24'

3.2 Brief History of Cost Accounting

It is important to understand that practically all cost accounting approaches 
are originally intended for manufacturing industry '24'. For this reason here 
is a short review of history of cost accounting and the evolution of literature 
of the field.

Various papers mention that the cost accounting is a consequence of the 
industrial revolution and originates from manufacturing companies, such as 
textile mills and railroads, of eighteen hundreds '2|' '35' '2ti' and more specifically 
some suggest the mid 1880’s and others as early as 1850’s'16'. These are based 
on the published works of some professional accountants and not reviews in 
private company archives on their accounting practices '16'.

There was no proper cost accounting textbooks prior to 1920, mainly 
because the accounting systems where considered a trade secrets that were 
kept from the competing companies and even from the companies own em
ployees'45'. Even in the early 1940’s the cost accounting literature was far 
behind compared to financial accounting'6'. However, attempts were already 
made at standardizing the terminology on the field'6'. This was necessary 
because it was hard for accountants and business to communicate even be
tween different factories of same company'6'. More modern approaches on 
cost accounting were born some time during the second world war, such as 
activity-based costing'5'.

10



CHAPTER 3. COST ACCOUNTING

3.3 Overview of Different Cost Accounting 
Approaches

As is with most of the problems, there is more than on solution. As such, 
there are multiple different methodologies to cost accounting. Some are in
tended for simple use cases and other for more complex situations. Clinton et 
al. IU1 determine that there are just five comprehensive management account
ing approaches which are standard costing, normal costing, activity-based 
costing (ABC), grenzplankostenrechnung (GPK) and resource consumption 
accounting (RCA). Additionally there is relatively new method called lean 
accounting which is closely linked with lean practices and also takes holis
tic approach to cost accounting ]241. Before these, we’ll briefly go through 
some cost accounting methods that are less comprehensive and intended for 
special cases, because they can also be used in conjunction with the more 
comprehensive approaches'11^24]. Also, this does not attempt to be a com
prehensive overview of all different cost accounting methods, but lists the 
most prominent and widely used ones.

In process costing the cost object is batch of identical or similar units 
of products or services. All direct and indirect costs are allocated to large 
batch, which could be entire months production. The exact opposite of this 
costing method is job costing, where the cost object is distinct unit of product 
or service. In job costing different indirect costs can be allocated based on 
different cost drivers. It is also possible to use job in conjunction with some 
other costing system, such as activity-based costing and u it to allocate the 
indirect costs. It is not necessary to use either or, a hybrid of these can also 
be used, t24l

Marginal costing or cost-volume-profit (CVP) analysis does not attempt 
to allocate the costs, but is instead used to determine if product is profitable 
or not. It is based on break-even analysis and tries to find out how many 
units have to be sold to produce profit. CVP can be used for individual 
decisions, to find out fast if something is profitable or no. However, it is 
unsuitable for more complex situations; for example where costs cannot be 
allocated accurately to single product.]24!

Next there are ”traditional” costing methods which are the two of the 
more comprehensive approaches. Within this thesis these, standard and 
normal costing, are referred as traditional costing methods. The first is
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standard costing. Standard cost is cost is expect cost for a unit of product 
produced. It includes all indirect and indirect costs associated with the 
product. The cost accounting approach that uses it is standard costing. It 
determines how much the product is supposed to cost and then compares 
this to the actual costs. The difference is called variance, which is used by 
the managers to detect problems. The second one, normal costing, differs 
from standard costing by using actual direct costs instead of predetermined 
ones. The downside of this is that it cannot be used to predict the costs 
of the product before it is produces, because it relies on costs that have 
happened. I24l

The problem with all costing approaches touched above, including stan
dard and normal costing, are that they fail to accurately to allocate the 
indirect costs to individual products if same resources are used to product 
them. Activity-based costing is one way to remedy this. ABC identifies ac
tivities that are used to product individual products. These activities use 
resources that are weighted with cost drivers. ABC is heavier approach that 
standard costing, but fairs better in complex situations l24l

Kaplan and Anderson l28' present a variant of ABC called Time-Driven 
Activity-Based costing (TDABC). Traditional ABC takes the costs and then 
attempts to allocate them through the various activities to the products. In 
contrast, TDABC estimates how much time required performing an activity 
and then the cost of the time. So, if ABC is considered top-down model, 
then TDABC is bottom-up approach.

Grenzplankostenrechnung is a cost accounting methodology that has its 
root in Germany and it is still widely used there i49!!30!. However, it is not 
that widely adopted approach out side of Germany, where ABC and tradi
tional costing methods tend to be common place I54!!11!. The newer variants 
of GPK have adopted some features from activity-based costing I49'. One of 
the key aspects of GPK is a little like in ABC, establishing the flow of cost 
of resources to the cost centers (similar to activities in ABC) and then cost 
centers to the cost objects. In typical company using GPK there are 400 
- 2000 cost centers and these better capture the characteristics of the costs 
than ABC, such as whether the cost is fixed or variable^. It also features 
tight integration with SAP implementations which allow the managing of 
the large number of cost centers 13°1111!. GPK is, like the other cost account
ing approaches, intended for manufacturing companies l49l However, it has
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also been successfully implemented in service industry which have highly rou- 
tinized and repetitive operations such as German Post Office, Deutsche Bank 
and German Railway l49L GPK is rather heavy approach and there have been 
some attempts to simplify it l3°l.

Resource consumption accounting (RCA) is relatively new model that 
first emerged in the beginning of the 21st century. RCA originates from 
GPK and also uses ABC selectively, thus trying to combine their strengths 
and can be seen as the mix of the two, but is much closers to GPK than 
ABC I24* 'nl. Perhaps because RCA is so new, there is not much literature 
or experience of it, nor is it widely used, so it can be considered still to be 
at its infancy I11!. RCA fits well with enterprise resource planning systems 
and is superior in accurately determining the costs compared for example to 
standard costing l12'.

One of the newer cost accounting methods is lean accounting which is de
signed to go with lean practices in manufacturing industry by simplifying the 
cost accounting process I24l It was developed because the more traditional 
cost accounting methods are ”anti-lean” i34l. In contrast, the lean accounting 
is designed to strongly support lean practices and also drive lean transforma
tion in other areas 1341. The focus of lean in general is the entire value chain of 
product or value stream, from supplier to manufacturer to customer with the 
purpose of reducing inventories, lead times and waste l34l. It is a Just-in-Time 
(JIT) philosophyl24l. Lean accounting does not compute cost of individual 
products, instead of focuses cost of entire value stream, this means entire 
product line has single price tag!24!. One downside of lean accounting is 
that it does not assign certain indirect costs, which make the value streams 
seem more profitable l24l. In conclusion, lean accounting is very light and 
simplified way of cost accounting, while it does not provide entirely accurate 
information, it is accurate enough from lean point of view 1341 ^251 i4-.

Table 3.1 summarizes some of the main differences of cost accounting 
approaches compare to each other. High accuracy here means how well the 
method can allocate indirect costs, because all methods can trace direct costs. 
While ABC is far more accurate than traditional costing methods i24l, it is still 
not quite as accurate as GPK and RCA l11!. However, this accuracy comes 
with a prices and both GPK and RCA require significant effort to adapt into 
use and are heavy to maintain l11l ABC is generally more favored in US while 
GPK is limited to Germany I49!!30]. Another benefit GPK and RCA is that
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Table 3.1: Pros and cons o : each approach
Method Pros Cons
Tradi
tional

+ Easy to implement!24)!11)
+ Light I24!!11)

- Inaccurate!24)!11)

ABC + More accurate than 
traditional costing!24) I11!
+ Can be adapted into use 
with fairly little effort!11)

- Requires more effort than 
traditional costing!24) I11!

GPK + Very accurate !49) !3°)
+ Tracks idle resources!11)

- Heavy!30)
- Requires significant amount 
of work to take into use!11)
- Literature mostly in 
German!49)!30)

RCA + Very accurate!11! 1121
+ Tracks idle resources!11)

- Heavy t12l
- Requires significant amount 
of work to take into use!11)
- Lack of literat ure I11!

Lean + Fits well with lean 
practices !341125) !241

- Fits well only with lean 
practices !341 !251 !24)

they track idle resources compare to ABC which simply allocates all costs to 
the products and ignores the possibility that there can be large amount idle 
capacity!11). This means the products are over costed.

3.4 Special Needs of Software Development

The one thing that is common to all different costing approaches listed above, 
is that they are all original intended and developed for manufacturing indus
try producing physical products. However, many companies are now focused 
on producing software and services. This section highlights some of the key 
differences that show why slightly different cost accounting approaches might 
be needed for such products.

Manufacturing industry processes usually consist of lots of repetition, 
thousands or even millions of same product is produces. This is not the case 
with software development where the replication is basically free and devel
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oping the software is always a unique project. This sets new requirements 
for cost accounting.

One good example of an area that requires new cost accounting ap
proaches is cloud computing. Traditional cost accounting approaches simply 
do not cut it for allocating the cost with cloud computing. There are num
ber of different types of products, changing cost structures and cost drivers 
which when put together distort the costs ^. Add to these different service 
level agreements, periodic usage and such, with products that are running 
on same systems.

Allocation of IT infrastructure costs is also a hot topic, because of increas
ing complexity of how it is used. Often single IT system is used by multiple 
products or customers. In these kinds of environments cost allocation can 
become very challenging. The cost of purchasing and running the system can 
no longer be directly linked to individual products, but must be distributed 
among many and has become an indirect cost. Sharing the IT infrastructure 
in this manner is a growing trend and the used cost accounting approach 
has to be able to properly allocate the costs. Because if the costs are simply 
treated as indirect costs and divided via fixed rates to all products it does 
not allow the managers much room for cost controlling and planning. ^

The problems above are specific to costs of running IT infrastructure. 
However, costs of software development can also be challenging. It is ineffi
cient to invent the wheel again and again. In software development existing 
code and design can be often reused to reduce the amount of work. You 
might be developing a new feature to your software for one customer, but 
once it is there, you wish to offer the same feature to all your customers. 
Traditionally development cost for single customer project could be fully al
located as direct cost. Here however, this fails, because the code or feature 
is reused for other customers which breaks the direct relationship. How then 
should this indirect cost be allocated to cost objects? t15l

A study by Maanen and Berghout about Dutch financial service industry 
shows that traditional ways of controlling the costs do not simply provide 
enough information for management when it comes to IT costs. More ad
vanced ways of controlling the costs are clearly required such as activity-based 
costing. 1521
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3.5 Good Cost Accounting Model for Soft
ware Development

Based on the findings in the section above it seems clear, that IT indeed 
differs from traditional manufacturing industry in terms of cost, accounting. 
Thus, we need to determine which of the cost accounting approaches offers 
the closest fit to the needs of IT business.

In conclusion, the IT business would seem to have following requirements 
for cost accounting:

• For small-medium sized business the cost accounting model should 
preferably be light

• Be able to accurately allocate indirect costs based on cost drivers

• Determine costs of distinct and unique projects
• Fair well in complex situations where multiple products use the same 

resources

Lean accounting is unsuitable by definition, since it is intended for com
panies using lean practices and is of no use for companies that do not embrace 
the JIT philosophy. Because the goal here is to find a good cost accounting 
approach that does not require major changes to structure of the company 
otherwise, lean cannot be considered an option.

Traditional and Normal costing fail to capture the complexity associated 
with IT systems and software development when multiple products use the 
same resources. While they are indeed widely used in the industry I1 ^ they 
are not desirable when adopting a new cost accounting approach. Because 
ABC provides better information for managers, practically all textbooks on 
management accounting encourage it over the traditional methods t38l

GPK and RCA offer superior accuracy in cost allocation, even compared 
to ABC. However, in small-medium-sized companies this accuracy is not nec
essarily worth the cost of overhead caused by the cost accounting practices. 
These approaches also offer tracking of undesirable idle resources which ABC 
does not do I11', but it can be argued that within small-medium-sized compa
nies managers can sufficiently ensure that there are not too many resources. 
Both also offer the most benefits when used with repeatable processes, again 
which is not extremely useful with software development. In case of cloud
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computing this might be true, but we are looking at more custom projects 
that have been considered individually.

Another problem with GPK and RCA is the lack of literature. With GPK 
being mostly used in Germany, nearly all literature concerning it is also in 
German. RCA is simply so new, that there is not much scientific literature 
or textbooks about it. ABC on the other hand is widely used in US and as 
such there is plenty of literature available and it is also taught in schools in 
Finland.

ABC, while it is not devoid of weaknesses, based on the evidence above 
it appears the best of choice. It seems rather flexible and good at track
ing the costs of unique projects. ABC is lighter than GPK and RCA, but 
still handles the complexity of IT business sufficiently well unlike traditional 
and normal costing. There have been studies that show how ABC systems 
can be successfully implemented in small companies, albeit manufacturing 
companies 1401.

There are also studies which show, that when people have information 
provided by ABC system, they clearly outperform those equipped with tra
ditional cost information. The people with ABC information make better 
decisions in terms of profit and they are more confident about them. It is 
also been suggested that ABC methods lead to more innovative and open 
decision environment which is favored in modern business settings. I23l

There is in fact very little literature on cost accounting approaches for 
software businesses or companies offering IT services. Textbooks on cost ac
counting are more focused and manufacturing industry and large companies. 
Many of the articles on the topic suggest using some form of activity-based 
costing method because they can more accurately allocate indirect costs than 
traditional methods. Based on this and what was presented above, we can 
conclude that ABC would be the best suited for software development and 
business, at least when considering a small-medium sized company.

3.6 Activity-Based Costing

As reasoned above, the activity-based costing is the first choice for cost ac
counting approach in software business. Because it was explained rather 
briefly before, here is slightly more in-depth look into method.
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CIMAl10! defines ABC as following: ” Approach to the costing 
and monitoring of activities which involves tracing resource con
sumption and costing final outputs. Resources are assigned to 
activities, and activities to cost objects based on consumption es
timates. The latter utilize cost drivers to attach activity to cost 
outputs.”

Figure 3.1: Generic ABC model adapted from Ooi and Soh 1121

As you can see in Figure 3.1 the basic ABC model is relatively simple. 
First you take the total costs of your company that cannot be directly traced 
to any particular product, these indirect costs are divided into different re
source pools. The resources should be split into the pools in such manner 
that single cost driver can be assigned to each pool. This cost driver de
fines how the usage of that cost pool is measured and how the costs of that 
pool are divided between the activities that use the pool. It can for example 
be man hours. Activities consume these resources, an example of activity 
could be assembling products. Each activity also has a cost driver attached 
to it, which defines how that activity is used by the different cost objects.
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It should also be pointed out that the cost objects should be products or 
services that show to the end customer, they should not be some internal 
items 1411. Once all resource pools, activities and cost objects are defined and 
linked the costs of individual cost objects can be calculated. The costs of 
each resource pool is divided among the activities to find out their costs. 
The costs of the activities are then passed on to the cost objects, the final 
products. I24!

An expanded ABC model in Figure 3.2 also adds process view. Plain ABC 
does not say anything about the performance of the activities which reduces 
its value when trying to optimize the value chain. The process view addresses 
this problem by introducing casual cost drivers that tell what drives the 
volume of the activities. It also defines performance measures that determine 
how efficiently each activity is performed. With these combined managers 
gain better understanding where the costs could be reduced and efficiency 
improved. !151

To adopt ABC model into use, several steps have to be taken. Different 
sources suggest from five to seven separate steps depending on whether sep
aration and identification of direct costs are counted as steps 12411151 l4ll Here 
the steps are presented without involving direct costs:

Step 1 Determine total costs

Step 2 Define resource pools and determine their cost drivers

Step 3 Divide the total costs to resource pools

Step 4 Define activities that use the resources and determine their cost drivers

Step 5 Define each cost object and how much it uses each activity

Three different models were found using ABC with IT services and soft
ware development. Each uses the ABC model slightly differently and for 
different purposes. However, something about adopting ABC model for IT 
business can be learned from all them, so here they are briefly explained.

The ABC model by Neumann et al. l41l is intended for allocating costs of 
providing IT services in IT division of a publicly held software development 
firm. According to them when implementing ABC model there is always 
a trade-off between accuracy, flexibility and effort required to maintain the 
model. The company in their case study for example preferred less accurate
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Cost Assignment View

Resource 
Cost pools

Resource Cost Assignment 
Using Cost Drivers

Process View

Performance
Measures

Causal Cost 
Drivers Activities

Activity Cost Assignment 
Using Cost Drivers

Cost Objects

Figure 3.2: Generic ABC Cross model adapted from Fichman and Ke- 
merci'!15!

and more manageable model, simplicity and user acceptance being important 
criteria when developing the model. The challenges they encountered were 
with identifying which processes could be used as activities in the ABC model 
and then defining them at appropriate level of detail to provide accurate and 
meaningful recharge rates. They also raised an issue that there is a clear 
lack of literature on the field. It has to be kept in mind that their model was 
intend for company proving IT services, not developing software.

Ooi and Soh t42i adapt the ABC model into software development effort es
timation tool which they keep somewhat comparable to FPA and COCOMO, 
which are effort estimation techniques. Their model only allocates the costs 
of personal, programmers, analysts project managers and so on. It does not 
involve fixed costs such as IT infrastructure required by the development, 
software licenses costs or hardware costs of the final platform. As the ben-
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efits of the ABC model they list following; it is more adaptable to many 
purposes, more than an effort estimation tool, gives better understanding 
of the cost of different development activities and is better understood by 
the management, because it is widely used in cost accounting. As a down
side of ABC they mention the effort of initial setup and tailoring it to fit 
the company’s needs as it may require significant customizations in order to 
implement it in an another organization.

The third model by Fichman and Kemerer 15' is concerned with lack of 
reuse of software within companies. Their model is intended for allocating 
the cost from infrastructure required to reuse software components on large 
scale. They point out three different conditions that should be met before 
attempting to use ABC model. First, indirect and overhead costs of the 
company must be significant. Second, there must be objects for which the 
management requires to allocate the costs. And finally, there have to be 
some recurring activities, such as software development has as planning, de
velopment and testing, which serve as the basis for mapping indirect costs 
to the cost objects.

Table 3.2: Comparison of the ABC models
Author Neumann et alJ41l Ooi and Soh Fichman and Kemerer l15l
Purpose Allocating costs of providing 

IT services in IT division of 
a publicly held software de
velopment firm.

Adapt the ABC model into 
software development effort 
estimation tool.

Allocating the cost from 
infrastructure required to 
reuse software components 
on large scale.

Scope Limited to cost accounting 
within IT service division
and does not include soft
ware development.

Limited to effort estimation 
and calculating just person
nel costs.

Limited to cost account
ing of software reuse within 
company.

Learned Keeping the number of ac
tivity drivers low is benefi
cial. ABC modeling helped 
in evaluating value-added 
and nonvalue-added activi
ties which in turn provided 
better optimization of activi
ties. There is always a trade
off between accuracy, flexi
bility and effort.

They noted that the model 
would have to be regularly 
updated as the organization 
changes. The data collection 
should be automatic, other
wise it is too time consum
ing. Significant customiza
tion is usually required be
fore ABC can be adapted 
into use, which may be 
costly.

Reused software cannot be 
considered direct costs, thus 
the proportion of indirect 
costs in software develop
ment rises dramatically and 
this favors use of ABC over 
traditional cost accounting.

Table 3.2 compares the three different ABC models presented above. As 
can be seen, they are all limited in some manner and none of the three ABC 
models above offer comprehensive cost accounting solution for software de
velopment and IT business. First is limited to IT services, second concerned
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mainly with effort estimation and third is only for costing reusing system of 
software within company. Thus, a need model is certainly required in order 
to make ABC approach usable within IT company. However each brings 
up good points regarding the usage of ABC within software development 
oriented company.

For comprehensives sake, one non-ABC model was also reviewed. Wouters 
et al. 1551 suggest that TCO can be seen as an application of ABC that quan
tifies the costs of purchasing goods or services. However, as they point out 
themselves, they do not delve too deep into the accounting perspective and 
instead focus on purchasing managers’ viewpoints. They build TCO model 
to use when purchasing that adopts some features from ABC, but their model 
is not intended for accounting the internal costs of a company. As such, it 
is not exactly what this thesis is looking for. Nonetheless, they do point 
out that it is important to embed cost accounting solutions and innovations 
into broader functional strategies which is good thing to keep in mind when 
designing and adopting ABC model.
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Pricing Strategies

4.1 What About Price?

Pricing may seem relatively simple, but it is in fact very challenging and 
hard, because there is simply no single way of determining how to price your 
product or what would be the perfect price for l29l . Revenues of company 
can be simplified into formula ”Revenue = Quantity * Price” I50'. The goal of 
pricing is to maximize company’s profit, by setting the price just right to get 
highest revenues l5°l. If the price is too low customers might be willing to pay 
even more and the if price is too high there will not be any customers, so the 
best price lays somewhere in between the extremes 1391 '50 . Pricing is tightly 
linked to positioning, how the product compares to competitors and fit to 
the market I29'. Positioning should be considered before setting the price and 
it is out of scope of this thesis.

When setting the price, there are few key things to consider. Who are your 
competitors, what are their products and prices and how do they compare 
to your product l29l 15°1? What type of pricing strategy are you planning on 
using t29l?

Pricing is also tightly dependent on cost accounting discussed in previous 
section, or more specifically knowing the costs of your products. The main 
goal of any company is to be profitable, not just get the best price from the 
goods. So, in order to determine on how to price your products so you are 
producing profit, not losing it, requires you to know the production costs of 
what you are selling t29L It is also important to understand that price does 
not equal cost !29115°1. There are dozens of different ways of setting price and
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only small portion of those directly link cost and price together I29'. In fact, 
most of the pricing strategies do not base the price on cost, but instead uses 
it as minimum bound to ensure company is still making profit I50'. Obviously, 
if you are not aware of the actual costs of your products, it limits the choice 
of methods you can use for pricing.

The pricing and pricing strategies have changed over time and the lat
est big game changer is internet. Internet has had big impact on pricing 
and brought many new pricing models such as Pay What You Want, giving 
products away for free and negotiating prices through online auctions and 
exchanges'29'. Obviously, internet also lowers the limit of entry to global mar
kets which in turn increases competition. Other fairly recent changes that 
have an impact on pricing are the shorter life-spans of products which leads 
to more aggressive pricing and means market places have to be captured 
faster '44'.

One topic that is often brought up when discussing price is price theory, 
which states that the market price more or less determined by supply and 
demand'18'. With plenty of competition this market price can lead to very 
low profit margins. So differentiation is required to separate your product 
from the competitors’ products and price being the only difference is a really 
poor choice'50'.

4.2 Different Pricing Strategies

Pricing is such a critical aspect of success for companies, so it is best to 
planned approach to it which is what the pricing strategies are for l21). They 
offer a good way of setting the price of your product in different environments 
and situations. Because there are dozens of different pricing strategies'29' '39', 
only the basic principles governing them are presented and more in detail de
scriptions and evaluations of the relevant strategies are covered later. Kotler 
et. al'29' alone lists 22 different pricing strategies.

Before deciding on pricing strategy, company should find out what it 
is the goal it is trying to reach with the price. Is it survival, achieving 
higher market penetration or being the highest quality product? The pricing 
strategy should then reflect this goal and be linked to company’s strategy '29'.

Pricing strategies for same products may also change in time. For example 
many studies show that when introducing new product to the market very
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aggressive pricing strategies might result in the highest profits in the long 
run l46i l29l. Even selling products at loss might be required.

Customers cannot generally be viewed as homogeneous from pricing point 
of view and they are prepared to pay vastly different price even for the same 
product 1291. Ideally from company’s perspective all customers would pay the 
maximum price they are willing to pay for the product !291. So, many pricing 
strategies focus on attempting to gather the maximum amount of profits by 
price discrimination, which in practice means that different customers are 
charged differently for nearly the same thing!31! [29],

Pricing strategies can roughly be divided into three categories. Cost- 
based pricing strategies link the price of the product to the costs of its pro
duction. Value-based strategies attempt to find out the perceived value of 
the product to the customer, and price the product according to that. And 
last, competition-oriented or market price, which is determined by the com
petition. !311

Many pricing strategies are very new, brought and made possible largely 
by internet. For example some of the latest pricing models include ” Pay what 
you want” models, where customer can choose freely what he is prepared to 
pay for the products. Some of these have been quite successful, but obviously 
this type of pricing strategy does not really suit well into business-to-business 
environment. So the field is certainly evolving fast.

4.3 Characteristics of IT Products and Im
plications on Pricing

Before jumping into evaluating the best pricing strategies to software, it is 
good to review the characteristics of software and IT services that have an 
effect on what pricing strategy would be most ideal. Naturally these differ 
somewhat between different products!31!, but the goal here is to capture 
characteristics that are most common and have the highest impact on pricing 
decisions.

Software is a digital good and has the fundamental characteristics of being 
indestructible, transmut able and reproducible I9!. However, while the digital 
information itself does not degrade in use, it does not negate the fact that 
it most likely losses value over time!9!. Because software is transmutable, it
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means variants can be created easily which is important for example when 
considering tiered-pricing strategy ^. Reproducibility is also very important 
from pricing point of view, because it means the product can be copied at 
nearly no cost and no loss of quality l9!. Not all IT products share these 
features, because for example SaaS and other service-based products cannot 
be replicated as readily!31'. They have significant variable costs caused by 
server infrastructure that is relative to amount of usage l311

Because software and services can both be distributed via digital chan
nels, namely internet, it allows for new pricing models. One of such rapidly 
spreading model concerns micro-transactions which is enabled by products 
being virtually free of shipping costs. I31!

Yet another feature of software markets is caused by the network effects, 
which means the value of the product is not dependent solely on the product, 
but also its users !311. A good example of such would be Facebook, where 
the main attraction is the users and not the product itself. From customer 
point of view this also leads to adverse effect of vendor lock-in. Customers 
cannot switch from provider to another without steep costs. Of course these 
switching costs can be reduced by industry-wide standards, but they must 
be considered when designing pricing strategy. It is unlikely Facebook would 
have risen to what it is had it not been free for its customers. One additional 
characteristic which is often found in online information services, is that they 
effectively have monopoly on their respective field !56'. Services like MySpace, 
Facebook and Twitter do not have any significant competitors. This also 
greatly affects the pricing schemes.

The common characteristics of all services are the intangibility and per
ishability. They cannot be stored and used later, but are simultaneously 
produced and consumed. This means tighter contact with the customer be
cause both are required be present at the same time in some form or other. If 
the providers systems are not operational, there can be no service. Another 
characteristic of IT services is the ability to track their usage very closely, 
which allows for accurate real-time usage-based pricing !311. For example SaaS 
products often feature transaction-based pricing, which is quite unique not 
seen in other industries !331. Downside is that there is non-uniform load dis
tribution, so there might be need to price peak hours differently that light 
load times!56!.

The challenge that IT service provides face is to integrate these charac-
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teristics of both software and hardware together with services. They also 
have to consider things such as service-level agreement (SLA) and price the 
product accordingly. I21l

Sadly, as shown above, there is no individual set of characteristics that 
would properly describe all software products and IT services. As such, there 
is no single universal pricing model that could be applied to all them'31]. So 
there must be multiple different pricing strategies that are suited for different 
scenarios and products, just as it is true for other industries as well. Different 
strategies that are well fit for IT industry are reviewed in the next section.

4.4 Pricing Strategies Suited for IT Services 
and Software

Cost based pricing strategies are widely used in software and IT service 
industries l21l. A classical approach is the cost-plus method, where the price 
of the product is determined straight from the costs and adding the profit 
margin on top of that. It can be considered fair for both customer and seller, 
and also safe because it ensures the company is making profit i21i. However, 
some view it as a poor method for pricing, because ideally you want to make 
maximum amount of profit, and cost-plus approach does not give you the 
maximum amount customers are willing to pay 1501. Another downside of all 
cost based approaches is, that they rely on the seller knowing the costs of 
making the product and these are always have some inaccuracies ^22'. For IT 
services the simplest pricing method is flat pricing, where users pay some 
fixed fee for unlimited use t21l

Another very common pricing strategy used in software industry is tiered- 
pricingl50!. An example of this would be Windows operating system for 
example, which offers differently priced version with slightly different fea
tures t36l. It better captures the price customers are willing to pay, and as 
mentioned before, with software industry creation of these variants if rela
tively cheap I50!. This approach can also be used with IT services, offering 
higher leveling service for customers that required it, for higher price l21l.

Other cost-based pricing strategies that are for IT services are user-based, 
performance-based and usage-based. Some variants of the user-based pric
ing per-user pricing or per-license pricing, the idea of the approach is to
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mainly recover costs and prices are not based on customers perceived value. 
Performance-based is not ill favored by customers, because same operations 
on different machines with different performance capabilities are priced dif
ferently. Usage can be for example bandwidth, CPU time or possibly trans
actions. It is usually also based on cost and not customer value. i21l

Companies also can choose usage-based pricing, instead of some fixed 
fees, to attract more customers, that are concerned about the vendor lock-in 
effect, because it is usually more favorable from customer’s point of view 1561. 
Amazon for example has done this with their cloud services l1!

Some of the main problems against usage-based pricing methods are the 
challenging cost calculations required to and finding the meaningful assess
ment bases for pricing I31l. However, many argue that this is not the case 
with IT services and that the cost of monitoring the usage is cheap and easy 
to perform 1561131'.

Wu and Banker I56l have studied pricing strategies for monopolistic infor
mation services and find that for those cost based pricing is not optimal, 
because of the costs of monitoring the use, however some disagree as pointed 
above. Instead, they determined that flat fee or two-part tariff are the most 
favorable options. Flat fee means fixed price for service, no matter the usage 
and two-part tariff has a fixed price plus an additional usage based price. An 
example of the latter would be a mobile phone contract where customer pays 
fixed free for the subscription and additionally for each phone call made. If 
the customers are largely homogeneous the flat fee is better, but when they 
are heterogeneous, two-part tariff is more profitable because of its flexibility 
to consider differences in usage between the customers. Of course this study 
is mostly valid only for monopolies, but many IT service providers are.

A quick review of what different pricing methods the big players are using 
with cloud services and SaaS revealed following. Computational resources 
generally have hourly free, depending on the size of the instance and their 
numberl37)!1!!2!. SaaS are more often charged by transactions'19-.

Some argue that cost-based pricing fits very poorly to software business, 
and instead promote pricing based on the customer value 1311. However, they 
also point out that this excludes SaaS, where cost-based can be a good fit. 
The fact that normal software product has high fixed initial costs that come 
from the development and very small variable costs, because the replication 
is practically free certainly supports this view point. Sainio and Marjakoski
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agree that the value and price of software should not come from the produc
tion cost, but instead of from what it can do ‘481.

The starting point to value-based pricing is to find out how customers 
perceive value and what their requirements are. The customer chooses the 
product while attempting to maximize their value. The benefits of this kind 
of pricing is the higher long-term profits. t21l

In conclusion, it would seem that the at least two pricing models are re
quired, one for normal software products and one for SaaS and IT services. 
For software products value based approach is deemed more suitable by many 
papers that were reviewed 1311I48! l21l t50l. With SaaS and other IT services the 
cost-based approaches get more votes, perhaps mainly because of their high 
variable costs. This is also seen in practice, as most of the existing SaaS 
offerings have usage-based pricing. Another difference in pricing, when com
paring normal software versus SaaS, studies claim that SaaS should charge 
higher price, than their normal software counter parts and target the big 
customers instead of small ones to capture higher usage volumes 1331.
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Environment

This chapter describes the target company of the case study, Arbitron Mobile. 
It goes through the basics of their products and organizational structure that 
are required to understand why certain choices were made when creating 
activity-based costing model for their use.

5.1 Background of Arbitron Mobile

Arbitron Mobile, formerly Zokem, small subsidiary company of Arbitron 
which is focused on radio ratings mainly in United States M. In contrary, 
Arbitron Mobile is a next-generation mobile audience measurement and ana
lytics companyt3!. This means it observers what smartphone and tablet users 
do on their mobile devices. This information is gathered from large number 
of users and then analyzed to create accurate picture on how people in gen
eral use their devices !3I. The information is gathered from the panelists (i.e. 
smartphone and tablet users) through passive on-device application that is 
installed on the mobile device of the panelist and actively through interactive 
surveys that are triggered based on the panelists actions!3!. The company 
offers various products, ranging from offering data of its own panelists, doing 
custom panels with partners to licensing its technology so companies can 
perform their own panels!3!.

The company has gone through rapid growth just recently and main
taining this growth is one of the company’s goals. The product’s Arbitron 
Mobile is offering have also diversified offering additional need for improved 
cost accounting processes. Currently cost accounting within Arbitron Mo
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bile is done with less coordinated means and hands-on approximations of 
the vested R&D investments. There is no clear well defined process of cost 
accounting or model on how to price products the company is selling. While 
this was not previously an issue, the growth of company size and increased 
number of products demands more defined cost accounting approach.

5.2 Products

Arbitron Mobile has developed software platform that collects and analyses 
the data from the mobile phones. This software is at the core of all products 
the company is selling. These products can be divided roughly into three 
categories which are pictured in the Figure 5.1.

• SaaS: Arbitron Mobile offers its own hardware and software to run 3rd 
party panels on. Each panel varies on what data exactly is collected 
from the panelists and how the data is processed and presented to 
the customer. This may also include developing new features for the 
customer.

• Software licensing: The software platform can be licensed to 3rd parties, 
so they can perform the mobile analytics on their own hardware. The 
software licensing also includes customizing to specifically tailor the 
software to fit the customer’s needs.

• Reports: The company is running its own panels and this data is sold 
in form of standardized reports. Multiple reports are done to target 
different customer segments.

It should also be noted that the software platform is comprised of mul
tiple different parts. For example support of different mobile platforms like 
Android, iOS, BlackBerry, Windows Phone and Symbian can be seen as 
different products altogether. However, their share some of the code base 
and the backed infrastructure that performs the data storage and analysis 
is shared. The level of analysis performed on the data can also be seen as 
separate product.

Because the same software platform is sold through so different channels, 
the cost accounting is a challenge. The development costs or maintenance 
costs of the software platform and hardware cannot be seen as direct costs

31



CHAPTER 5. ENVIRONMENT

Platform

ReportsSaaSLicensing

CustomersCustomers
Customers

Figure 5.1: The products of Arbitron Mobile

and allocated to any individual products. Instead, they have to be viewed 
as indirect costs. Unfortunately we cannot say that the indirect costs are 
directly proportional to direct costs, so using direct to allocate indirect costs 
would cause significant distortion when compared to true costs. So more 
accurate cost accounting approach that is capable of allocating indirect costs 
is required.

To further complicate things, the individual categories are not homoge
neous enough, to have single cost structure within. Instead each product 
has to be broken down into smaller products like shown in Figure 5.2. For 
example, there are different types of panels in terms of data that is collected 
and the platforms, like PC and mobile phones, which are supported. The 
type of collected data affects the load it causes to servers and effort required 
to analyze it. Thus, it has an effect on costs as well.
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Figure 5.2: Detailed view of the products

5.3 Organizational Structure

Arbitron Mobile is still relatively small company, with around thirty em
ployees even though its parent company Arbitron is large the company is 
kept as an independent unit. So, the organization structure is still very flat 
consisting only of three levels.

The employees can roughly be divided into five teams as portrayed in Fig
ure 5.3. These teams are sales (which includes marketing), analytics, service 
deliver (or operations), engineering and general management. Each team 
has team leader, excluding management, which is more or less responsible 
for their respective team.

The organizational structure is relevant to the cost accounting because the 
company’s costs are currently mainly allocated to each team. This provides 
a base for the activity-based costing model we are going to implement.
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Figure 5.3: Organization Chart of Arbitron Mobile
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Chapter 6

Pricing and Cost Accounting of 
Arbitron Mobile

6.1 Suitable Pricing Strategies

Arbitron Mobiles products are quite heterogeneous in nature. As seen in 
the literature review concerning pricing of software products and services, 
different types of products benefit from different pricing strategies !311. As 
such, multiple different pricing methods are required for the company to 
maximize profits.

When selecting cost based pricing, we have to be able to determine good 
measurement for pricing!56] I31l, Ideally, the cost accounting and pricing is 
done using the same variable!31!. in the case of Arbitron Mobile, the most 
suitable measurement is the number of panelists, because the load single 
panelists causes on the system remains fairly constant. Thus, the amount 
of panelists in panel can be used to determine the load on the hardware it 
causes. This conclusion was reached by interviews with various employees at 
the company and its management. The same measurement is used both by 
the pricing and cost accounting which simplifies the process.

The same cost based pricing cannot be used for the software licensing, be
cause obviously it does not use the hardware of the company. The literature 
would suggest value based pricing when selling traditional software!31! I48! !211. 
It would seem also the best option for Arbitron Mobile. This does not have 
direct impact on cost accounting, because value based pricing does not neces
sarily require the cost information. If the software licensing also includes a lot
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of customization, for example integration with the customer’s own systems 
that should be priced separately.

Another option would be to allocate some arbitrary portion of the costs 
of software development to the software licensing, estimate the number of 
customers and determine the price based on that. Because we are already 
building advanced cost accounting model for the company, this might be 
viable option. Some of the cost will most likely have to be allocated to the 
software licensing as a cost object anyway, so one would only have to divide 
that with the estimated number of customers to get cost of software licensing 
per customer.

The reports do use the hardware of Arbitron Mobile as it is basically the 
company providing SaaS for itself, by supporting the panelists and doing the 
data analysis. However, the end result of this are static reports that are then 
sold to multiple customers. As such, they are not customized per customer 
and do not have variable costs. So, the costs are not directly linked with 
the number of the customers purchasing the reports. Because of this, value 
based pricing seems like the best strategy here. However, the same grounds 
on which cost based approach was suggested as an option to software licensing 
apply also to this case.

In summary, following pricing strategies for different products of Arbitron 
Mobile seem optimal:

• SaaS: This involves mostly variable costs, so cost based pricing would 
be ideal. The cost can be calculated based on usage, in this case the 
number of panelists for time period.

• Software licensing: Less variable costs and more fixed costs. Thus, 
value based pricing is suited for this instance. However, some projects 
contained custom work for integration so there cost based approach 
might be more suited.

• Reports: Reports contain no variable costs since their digital distribu
tion is practically free. So, value based pricing would appear best.

6.2 Impact of Pricing to Cost Accounting

As was already briefly mention in the section before and in the literature 
review in Chapter 3, the pricing and cost accounting share a link I22' l'24l 17L We
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must be able to accurately calculate the costs for products, if it is directly 
used for setting the price 1221 ^ It is also important information in order 
to determine break-even points for products 1241. This means we have to 
understand how the price and costs scale with volumes I24'.

Because the best pricing strategy for SaaS-like products of Arbitron Mo
bile seems to be cost based pricing, it means our cost accounting model has 
to be able to provide the cost information for that product on level required 
by the pricing. If we select the number of panelists as the pricing base, then 
we also have to be able to calculate the costs of individual panelists to set 
the price, to ensure we are making profit. Furthermore, using the panelists 
in pricing means the customers will also be interested in this measurement. 
Of course it is not necessary to so strictly link the actual costs with the price 
(i.e. X €per panelist), but instead we can keep the two separate. However, 
in this case we must ensure that no matter the sales volume, the costs are 
always lower than the price. If the costs of each product are not well under
stood, there is a risk that Arbitron Mobile focuses on product that is actually 
losing money for the company instead of something that is profitable.

With the value based pricing which was suggested for software licensing 
and reports, understanding the cost structure is not as important because 
the costs are mostly fixed. The volume of sales does not significantly affect 
the costs. It must be kept in mind that even in this case, the product costs 
should define the lowest possible price.

6.3 Requirements for Cost Accounting

The company set following requirements for the cost accounting model:
Obviously all of the listed requirements are not within the scope of this 

Thesis are more of a long-term requirements for the cost accounting. How
ever, even though the requirements cannot be met within this Thesis, they 
have to be kept in mind when formulating the model, so they can be im
plemented in the future. Being able to identify the activities, estimate the 
product cost and still remain relatively light approach were deemed the most 
important requirements.

One the main goals of this Thesis was to help understand how the cost ac
counting should be done and how the costs are divided between the products. 
As such, the requirements from one to eight were on higher priority than the
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Table 6.1: List of requirements set by Arbitron Mobile
# Requirement With

in
scope

1 Determine which activities generate the costs and how they are 
distributed in time

Yes

2 Determine idle resources Yes
3 Determine how activities are linked to different products Yes
4 Determine short-term cost estimates for products Yes
5 Determine life-time cost estimates for product using net present 

value (NPV) modeling
No

6 Determine break-even points for products using cost-volume- 
profit (CVP) analysis

No

7 Allocate costs for different customers Yes
8 Allocate costs for different types of products and projects Yes
9 Integrate the cost accounting practices with financial accounting No
10 Integration with project management tools No
11 In long-term should be able to integrate with the cost accounting 

parent of the parent company
No

12 Be as light as possible, with the trade-off that the model is less 
accurate

Yes

13 Should not significantly increase burden of developers or other 
employees

Yes

14 Should be able to make ”What if’ scenarios Yes
15 Built on Excel Yes

others. Also, requirements twelve and thirteen both related to effort required 
by the cost accounting were deemed important. Other requirements, while 
still important, were on lower priority.

There are various tools available for performing ABC^20^51^1'^32!. How
ever, it was opted that for this model no 3rd party tools would be used, aside 
from Excel, because performing comparison between the different tools was 
not within scope of this study. This does not exclude the possibility of them 
being used in the future. Once the basic framework is in place, there should 
not be huge changes to the processes if the tools are changed.
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6.4 Requirements Against Cost Accounting 
Models

Table 6.2 evaluates the cost accounting models once more (RCA, GPK and 
ABC), this time against the requirements set by Arbitron Mobile to be sure 
that ABC is the really correct choice for the company. Traditional methods 
were also included (i.e. standard and normal costing). This evaluation is 
based on what is known about the models based on the available literature 
that was already reviewed in the Chapter 3. Obviously this is not as accurate 
as would be desirable. To compensate this, the used scale is very granular, 
having only three levels (Low, Medium, and High) to depict suitability of the 
cost accounting model to match the requirement. Low means not suitable 
at all, medium is somewhat suitable and high meaning good fit and easily 
fulfills the requirement. The requirements that are not really relevant when 
considering the cost accounting model where excluded from the comparison. 
It must also be kept in mind that this evaluation was done strictly within 
context of the company and as such cannot be expanded to apply generally.

Table 6.2: Comparing requirements of Table 6.1 against the cost accounting 
models___________________ _____________ ___________ ____________

Req. # ABC Traditional RCA GPK
1 High t24' Low 1241111! High!12! High!49!

2 Medium tul Low 1241111! High I12) High 13°1

3 High!24! Lowl24Hnl High!12! High!49!

4 High t24] Low W1] Highl12! High t3°l

7 High!24! Low!24! High I12l High 1491
8 High t24l Low!24! High^12! High!49!

9 Medium i11! High!11! Low!11! Low 1301

10 Medium I11! High I11! Low!11! Lowi30!!11!

11 Medium 1241 High l11! LowM Low!11!

12 Medium l24l tnl High!24! Low!12'!11! Low!49! I30! Inl

13 Medium 1241111! High!24! Low^12! LowI49H3°] lnl

14 Medium[51] High I24l Medium I11! Medium l11!

As we can see, the ABC model fairs well against the other models in this 
comparison. As such it reinforces the belief that it is indeed suitable cost
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accounting model for software business and especially for this particular case.
The comparison shows how traditional methods are very light and fairly 

easy to implement, they simply cannot cope with the complexity involved 
in software business combined with multiple products l11!. This can be seen 
in low suitability when trying to determine product and activity costs. On 
the other hand, RCA and GPK are quite the opposite of traditional cost 
accounting in a sense that they cope extremely well in complex situations. 
However, both would require significant amount of work, if they were to be 
adapted into uses l11!. Not only that but they would also require significant 
modifications to organization processes So, they score low on being light 
and adaptable into the company. This leaves ABC which seems like a middle 
ground between the other four. While it does not provide such accuracy as 
RCA and GPK, it is still quite enough for Arbitron Mobile which is still 
relatively small company and does not require too detailed cost information. 
Adapting ABC does not require heavy process changes, but it needs more 
detailed information about the company resources, activities and products 
than traditional cost accounting methods.

6.5 Activity-Based Costing Model

The process of implementing ABC in practice, involves of defining the re
source pools, activities, cost objects and the cost drivers for resources and 
activities. This five-step-process method was mentioned in Chapter 3. How
ever, multiple iterations of the process where required as the initial model 
was not sufficient. Here the reasoning for items in each category are gone 
through categorically to provide clearer and more linear presentation.

6.5.1 Resources Pools

Arbitron Mobile already had divided their costs into different pools (e.g. per 
team), but for purpose of ABC this division was not sufficient. However, it 
did provide a good starting point. Some of the existing cost pools contained 
too diverse expenses, that did not have any single cost driver and as such 
linking them to activities would not have produced accurate results.

First all the direct costs were identified and kept separated from the 
indirect costs. Then new resources categories were defined keeping in mind
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the basic principle of ABC that each resource pools should be uniform in 
terms of the cost driver as well as cause-and-effect I21 . One of the key things 
was the separation of labor expenses from the hardware expenses, because 
their cost drivers are vastly different. This is important, since many activities 
that use large amount of personnel hours are not computationally intensive 
nor require large amount of storage and vice-versa. Thus, separating the 
resource pools allows far more accurate cost allocation based on the actual 
use of resources by activity.

Table 6.3: Arbitron Mobile Resource pools
Resource pool Description Cost

driver
Service Delivery Personnel costs Hours
IT infrastructure Total IT infrastructure costs including electricity, rent of space 

etc.
Capacity
%

Remote sites Infrastructure that is not located at the main site Capacity
%

Analytics Personnel costs Hours
Engineering Personnel costs Hours
Sales &: Marketing Personel costs, marketing costs, sales costs Hours
Administration Personnel costs, divided evenly per employee hours spent Hours
General Expenses Personnel costs, divided evenly per employee hours spent Hours

After the hardware costs had been split into their own resource pools, not 
many changes to existing categories were required. The Table 6.3 shows the 
cost pools for our ABC model. Each pool has description, roughly defining 
what cost belong to each pool. In addition to that they also have the cost 
drivers which determine how each resource is consumed. Most of them share 
the same driver, employee hours spent, because nearly all costs in software 
business come from personnel and there are very little material costs. IT 
infrastructure such as servers and related costs such as electricity is the only 
resource that was not allocated based on hours. For these multiple different 
cost drivers was considered such as number of CPU cores used, amount of 
memory or storage space. Unfortunately none of these were considered suf
ficiently measure the usage, so generic capacity percentage was used here. 
This is something that should be remedied in the future.

Dividing the costs into smaller pools might provide more accurate model, 
but in turn would make it harder to maintain. Because this division was 
considered sufficient and it is only slightly modified from existing practices, 
it meant the minimal increase in the workload.
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6.5.2 Activities

Activities where the hardest portion of the ABC model to define by far. 
When defining them, the trade-off between accuracy and lightness of the 
model becomes clear. The more activities you define, more accurately you 
can allocate the costs correctly to the cost objects I24). However, this increases 
the work to be done and also requires more input data, such as accurate time 
tracking I24L It might also create illusion of accuracy, if the input data is not 
high quality, activities are poorly chosen and actually distort the costs 141L 
The correct approach is then to define just enough of activities to measure 
cause-and-effect relationships between cost drivers and various resource cost 
pools I41l. In short activities should be on such detailed level, that we can 
accurately allocate different costs to cost objects they belong to, but not any 
more detailed than that, of course finding this balance was not an easy task.

As one of the key requirements was to keep the model light, it was opted 
to create as broad activities as possible, sacrificing some of the accuracy that 
might have been gained through more fine grained activities. In future, if 
more accurate cost allocation is desired, all sub-activities now falling under 
single activity group can be broken down into multiple activities.

7able 6.4: Arbitron Mobile Activities
Activity Description Cost

driver
Software development Planning, Designing, Implementing, Testing, Support (bug 

hunting)
Hours

Designing analytics Reusable analytics work (e.g., developing Insights?) Develop
ing data processing, both automated and custom. Developing 
data representation (reports, web tools)

Hours

Running mobile panels Running mobile panels on our own hardware Panelists
Running remote panels Running remote services required by certain panels Panelists
Running PC panels Running PC panels on our own hardware Panelists
Tech support Maintaining our IT Hours
Designing reports General work related to making reports such as templates, 

visual look, scripts etc.
Hours

Sales & Marketing Indirect marketing costs, not specific to individual customer, 
business development

Hours

Administrative overhead Administration and general expenses, based on total personnel 
hours, including direct hours

Hours

Table 6.4 show the nine activities that were discovered, including their de
scriptions and cost drivers. The literature suggests that all activities that are 
feasible to track to individual products should be defined as direct costs l24', 
and this principle was applied when defining these activities. All activities
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such as customer support, could be tracked sufficiently enough to individual 
cost objects and so they are not included in this list.

Again, most of the cost drivers are personnel hours spent because most 
activities are either support or development. Administrative overhead is 
added to all product based on total personnel hours spent, because these 
costs cannot be allocated to any single product but are result of the number 
of employees.

Running the panels have the number of panelists as a cost driver. This is 
important because of the selected pricing strategies, as the price of the SaaS 
products are directly priced based on this cost driver. In addition, it is also 
visible to the customers. Panelists are users how have opted-in to the some 
panel, have installed the company’s application on their mobile device and 
are sending the data to be analyzed. Each panelist require some amount of 
IT resources such as computing power to run the analysis and storage space 
to store the data.

6.5.3 Cost Objects

The obvious choice for the cost objects are the products company is selling as 
it is recommended they are some tangible objects visible to the customer and 
not just internally within the company l24l 1411. However, this did not prove 
to be so simple in the case of Arbitron Mobile. As shown in the Chapter 5 
the company has three core products, which can then be divided into smaller 
pieces. Simply dividing the costs at the product level was not considered 
sufficient and the company wanted to know the costs of each individual panel, 
report and customer project.

However not all costs could easily be allocated to individual cost objects 
on the lowest level (i.e. projects). To solve this problem, they were divided 
into multiple levels. The goal being able to allocate each cost on the lowest 
level, but when this could not be accurately done, it was allocated on higher 
level. The costs of the higher level are then allocated down to the lower levels 
by some set percentages.

Figure 5.2 shows the products of Arbitron Mobile and these were directly 
considered the cost objects of the ABC model. The three core products form 
the higher level cost objects and under the SaaS and Software Licensing 
additional level was added to more accurately allocate the costs per project
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and customer:

• SaaS
- Panel #1
- Panel #2

• Software licensing
- Project #1
- Project #2

• Reports

The problem with the model presented is that it does not determine the 
costs of individual features within products. In addition, many of these 
features are across all products, such as support for different mobile or PC 
platforms. In order to achieve this, the costs would have to be grouped in 
multiple dimensions. One would be the features and second would be the 
current cost objects. This would provide better understanding of costs of 
individual features.

6.5.4 Cost Drivers

The work in Arbitron Mobile is heavily linked with personnel hours, so those 
are used as a cost driver for many of the resource pools and activities. How
ever, measuring the hours spent is not as trivial, since there is no detailed 
time tracking is not performed. Since the reduced accuracy of the model was 
considered acceptable trade-off in the requirements when keeping it light, the 
personnel hours can be estimated by management (e.g. team leaders).

In the future, it might be beneficial to improve the accuracy of the cost 
accounting and start tracking the hours each employee uses on which activity. 
This would reduce the distortion caused by the guessing the hours spent 
on each activity done by the management. Especially since the company 
already have project management tools to start performing the time tracking. 
Naturally this would increase the burden of all employees slightly. How to 
provide light but accurate time tracking is not exactly within scope of this 
thesis, so no further methods were investigated for this.

Capacity of the servers was also considered slightly hard to measure, 
because the hardware used by many of the services is very heterogeneous.

44



CHAPTER 6. PRICING AND COST ACCOUNTING OF ARBITRON MOBILE

However, in this case it did not pose such a huge issue as large portion of the 
IT infrastructure costs were allocated to individual activity.

The number of panelists as a cost driver was slightly more challenging 
as it was also intended to be visible to the customers. Thus, some accu
rate measurement is needed, that takes account the small variations in the 
number of the panelists as well as the possible spikes. Most likely the best 
course would be to determine some tolerance to the number of panelists and 
calculate the average over period of time such as week or month.

6.5.5 Linking Resource Pools, Activities and Cost Ob
jects

Now that the all components of the model are defined, they have to be linked 
together to form the functional model. As suggested by Roztocki et aU4'l, 
we first considered which resource pools each activity consumes, these links 
are shown in Table 6.5. Once the links have been established, the X’s are 
then replaced with the actual coefficients or amounts the activity spends each 
resource.

Table 6.5: Activities and Resources
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Software development X X

Designing analytics X X

Running mobile panels X X

Running remote panels X X X

Tech support X X

Designing reports X X

Sales & Marketing X

Administrative overhead X X

Activities and cost objects are similarly linked using Table 6.6. Here 
two sub cost objects under SaaS are used to demonstrate that the costs that 
cannot be tracked to lowest level of cost objects can be assigned to the higher 
level. The costs of the highest level can then be distributed to the lower level
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for example equally or using determined percentage. In the example it was 
felt that there was no meaning in assigning Software Development costs to 
individual panels, so they are simply allocated to the product.

Table 6.6: Cost Object and Activities
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Custom Panels (SaaS) X X X X X

Custom Panel #1 X X X

Custom Panel #2 X X

Technology and software licensing X X X

Reports X X X X X X X X

With the links between the components formed, the ABC model is com
plete. It can be used to allocate all indirect costs of Arbitron Mobile to 
correct cost objects.
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Evaluation of the Activity-Based 
Costing model

7.1 Comparison Against the Requirements

Table 7.1 depicts how the individual requirements were met by the model. 
As mentioned when defining the requirements, that the initial model was not 
planned to fulfill all of them and this can be seen here. Many requirements 
such as being able to make ”What if’ scenarios were not demonstrated or 
implemented, but should be doable fairly easily, because for example some 
of the commercial software intended for ABC can perform these l1'1132L

Unfortunately the ABC model offered is not able to identify idle resources 
at all. The literature shows, for example in Figure 3.2, how the model could 
be expanded to provide such information. However, considering the small 
size of the company, the idle resources should not yet be that critical issue. 
Of course at the company grows the issue has to be addressed in some better 
manner. Most of the other requirements that it failed to fully meet, where 
outside the scope of the Thesis.

Simply by the fundamental idea behind activity-based costing, many re
quirements where met, such as calculating the costs of activities, projects, 
products and then appointing those to correct customers. The model was 
also built very light and did not initially introduce anything new processes 
to developers work-flow.

47



CHAPTER 7. EVALUATION OF THE ACTIVITY-BASED COSTING MODEL

Table 7.1: Requirements met by the model
# Requirement Satisfied
1 Determine which activities generate the costs and in what schedule High
2 Determine idle resources Low
3 Determine how activities are linked to different products High
4 Determine short-term cost estimates for products Medium
5 Determine life-time cost estimates for product using net present value (NPV) mod

eling
Medium

6 Determine break-even points for products using cost-volume-profit (CVP) analysis Medium
7 Allocate costs for different customers High
8 Allocate costs for different types of products and projects High
9 Integrate the cost accounting practices with financial accounting Low
10 Integration with project management tools Low
11 In long-term should be able to integrate with the cost accounting parent of the 

parent company
Low

12 Be as light as possible, with the trade-off that the model is less accurate High
13 Should not significantly increase burden of developers or other employees High
14 Should be able to make ”What if’ scenarios Medium
15 Built on Excel High

7.2 Views of the Company Concerning ABC

The model was also initially reviewed by the company management for gen
eral feedback and feelings on how the model fulfilled goals that were set for 
it.

It was felt the goal of being able to map indirect costs of the company and 
allocated them to different products, customers and projects was successfully 
met in the activity-based costing model that was presented and demonstrated 
with the examples.

One of the main issues was ”to find the right balance between flexibility 
and ease of use against accurate information that will give correct estimations 
and support decision making and pricing”. Flexibility is here used in a sense 
that the model can be used to calculate the costs on highly granular level 
of the three top products and it can be expanded in the future to allocate 
the costs more accurately to different features of the products. The model 
was developed as light as possible and it was felt that it succeeded in this. 
Initially it does not affect the burden of employee as the data for the model 
is produced by management. However, if the time tracking for example is 
implemented, it will add some load to other employees as well, but this is 
unavoidable.

The provided model seems to fulfill these needs and gives a good starting
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point for the real implementation. The flexibility built into the model to 
develop it further was also appreciated. It was also felt that there is still 
a large amount of work to be done in correctly linking the resource pools, 
activities and cost objects. While these links were touched in the model and 
one example was offered, they were not finalized. In overall the company was 
pleased with the suggested cost accounting model and they plan on taking 
it into pilot phase testing within six months.
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Chapter 8

Discussion

8.1 Cost Accounting

1. How should the cost accounting be performed in continuous software
development?

The field of cost accounting is very focused on large companies, especially 
focusing on the manufacturing industry. Partly this is no doubt because of 
the roots of cost accounting he with manufacturing companies. However, 
pure software industry has already produced giants such as Microsoft, Face- 
book and Google so one would hope cost accounting literature taking their 
needs in account would already be readily available. Within small companies 
the cost accounting is not as important, because they are often focused on 
doing one product so all costs can be traced to it. However medium sized 
companies start to have multiple products and we found very little literature 
on this topic, especially concerning software business. This makes it hard 
to identify what sort of cost accounting approaches would be best suited in 
such situation.

It was also hard to find good articles comparing two or more cost ac
counting approaches in balanced manner. Most of the articles were clearly 
in favor one approach which might color the comparisons. Additionally, one 
model might fare better than another in manufacturing environment but be 
weak when applied to software company. Thus, more research on the area 
would be welcome.

Here a suitable model for software business was identified first by going
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through the literature and then evaluating the requirements of the company 
with the different approaches. This was considered sufficiently accurate in 
this case, because the differences between the suitability of the models was 
fairly obvious. If slighter variation would have been observed, this might not 
have been enough as both evaluations were fairly high level.

The designed model was left on fairly high level, while the practical im
plementation was started, it was not truly finished within this Thesis. Of 
course the research question did not imply that practical implementation was 
required and as such it was also slightly outside of the scope. For example 
the model here does not include the data gathering methods, namely how 
the employee hours are tracked, panelists are calculated or how the costs in 
the resource pool are accounted for.

The evaluation of the implemented model was subjective, and it could 
be improved, however it would be very hard to perform completely objective 
evaluation based on the data since there is nothing to compare it with. For 
example in order to properly measure accuracy, one would have to construct 
very heavy and advanced model which would surely product accurate data 
and then compare it with the presented ABC model. Longer term evaluation 
on the model should be done to find out how it evolves in time if it is truly 
adapted into use. Additional, what alternative models should be considered 
to better grasp the suitability for the company.

Arbitron Mobile still has long way to go when implementing the model 
into practices. For example more research should be invested in hour track
ing, whether team-leaders are truly capable of giving proper estimates for 
their teams or if proper time tracking system is needed. The company is 
already using project management system with time tracking capabilities, 
but taking that into use more requires more planning and some extra effort 
from all employees. There are also other things such as defining the prod
ucts and especially which activities they use and how much is something to 
investigate.

Given our findings, we believe that ABC is good for cost accounting in 
continuous software development in small and medium sized companies.

8.2 Pricing Strategies

2. What pricing strategies are suited for such case?
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The second research question, identifying suitable pricing strategies for 
the case and their effects on cost accounting approaches was not as closely 
studied in this Thesis as was the first. This was intentional as the primary 
focus was cost accounting.

The literature review showed that software and IT services have special 
characteristics which have to be considered when choosing pricing strategy 
for such product. It suggests that for SaaS products, pricing based on the 
actual usage is good. In contrary, for software sold off-the-shelf value based 
pricing is better.

Based on these findings we recommended different types of pricing strate
gies to various products of Arbitron Mobile, each designed to be most suitable 
for particular product type. However, they were not tested in practice and 
so it is hard to say for certain. Also, no clear process of determining the 
pricing was given, as this topic is broad and might require another Thesis on 
the subject.

Pricing strategy are also tightly linked with marketing and choosing how 
a company wants to position itself on the market I29l. Arbitron Mobile should 
look further into differentiating the pricing in different countries for example. 
They should also investigate how their main competitors price their products. 
The whole marketing aspect was largely ignored in this Thesis, because of 
resource limitations and scope, but they still play a huge role when deciding 
on pricing strategies.

In conclusion, we determined that a good pricing of the software products 
depends on whether they are sold to the customer as SaaS or off-the-self. 
Thus, the pricing strategy is not that strongly dependent on how the software 
was developed rather than the type of the resulting software. For SaaS cost 
based seemed more appropriate and in turn, off-the-shelf benefits more from 
value based pricing.

8.3 Link Between Pricing and Cost Account
ing

3. How are cost accounting and pricing strategies linked?

The effects of cost accounting on pricing and vice versa were also iden
tified. Calculating profits is one aspect were both are needed. In order for
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the company calculate the profits from particular products, it requires both 
the cost and the price of that product. Additionally, some pricing models 
just apply given markup on top of the cost, so obviously those also need the 
product cost information. Both of these are very obvious and simple links be
tween the two. However, more in depth analysis might reveal more complex 
relationship. Unfortunately this question was not as thoroughly explored as 
the other two.

When pricing is based on the actual costs, it can be made very transparent 
to the customers so they understand wdrere the pricing comes and whether is 
justified. This can be beneficial, especially since the field Arbitron Mobile is 
working on, is relatively new and there might not be any comparable products 
on the market yet. Something that Arbitron Mobile should perhaps invest 
time on is investigating if there are real benefits on knitting cost accounting 
and pricing together, and how that should be done. Also, whether this 
transparency is worth investing in.

In many cases where company may desire to subsidize certain products 
to gain bigger market share for example and sell them at a loss. There are 
also situations when large contract with a customer covers multiple products 
and it has a single price tag. However, cost accounting will still play a role 
here, because these choices should be done knowingly and not by accident 
when actual costs where unknown. The costs of the products sold at a loss 
can then be recovered by hiding into prices of other products.

In short, cost accounting is required to determine the actual costs of 
the individual products which in turn sets the lower limit for pricing, if the 
company desires to remain profitable. In addition, the cost information can 
be used directly as a base when setting up the price.

8.4 Future Research

The topics discussed in this Thesis offer a lot of room for new venues of 
research. The literature review especially found areas where the literature 
was scares.

One of the main issues touched by this Thesis was the selection of good 
cost accounting approach for software business. Very few scientific papers 
touched this subject. While based on this Thesis the activity-based costing 
does seem the best fit, more research should be done on the topic. RCA
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and GPK both sound promising approaches that might be fit for larger or
ganization and offering greater accuracy than ABC, but their suitability for 
software business is left in question. Also, large portion of the literature dis
cussing them is in German which does hamper anyone desiring to learn more 
about them. This is one challenge that should be remedied.

Review of the different tools that offered for performing ABC should be 
looked into it. At least from practical point of view if not scientific this would 
be interesting for the companies. While Excel is clearly a good starting point, 
what kind of benefits could be gained from software dedicated for the job?

There is a good deal of research into pricing strategies already, even specif
ically for software business, but of course future research is always welcome. 
Some of this already touches the problem of pricing product that is sold 
through various channels, that many cannibalize each other, such as soft
ware licensing and SaaS which may conflict each other. However, how cost, 
accounting should be performed in such case and how it links with the pricing 
schemes is unclear. It would certainly be interesting to see more research on 
how to link cost accounting approaches such as ABC with pricing strategies 
in context of software business. Some literature does suggest that ABC is a 
good fit with cost based pricing that is recommended for SaaS, but there was 
no thorough research found on the topic. While literature concerning the 
topic most likely exists, it was not as readily available as it perhaps might 
be.
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Conclusions

Cost accounting is critical information for managers, while startups and 
smaller companies can go without, once company has more than one prod
uct it becomes important and crucial. It is required to make business critical 
decisions, because without one cannot estimate the profits of each product 
which leads to wrong decisions. Pricing strategies are likewise critical for 
company’s success, as without these two it is tough to make choices concern
ing the profitability of the company.

The target of the case study in this Thesis was Arbitron Mobile which 
has challenges in cost accounting with software platform that is sold through 
various channels and products. The company has grown rapidly which is 
has made it important to develop and adapt advanced cost accounting ap
proaches. Selling the same platform through various products also requires 
more from pricing strategies as each has different characteristics in terms of 
price.

In the beginning of the Thesis we went through the literature on the 
topic, studied the different cost accounting approaches and their strengths 
and weaknesses. Then these were set against the characteristics of software 
business in it is various forms. The different pricing strategies were also 
looked into from the point of view of software business. After the literature 
review we used the knowledge gained and implemented customized activity- 
based costing model for Arbitron Mobile as per their requirements. And 
finally this was evaluated against the said requirements.

Our findings were that the ABC does seem a good cost accounting ap
proach for software company doing cost accounting in continuous software
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development with multiple products, which rely on the same underlying tech
nology. We used hierarchical cost object levels to improve the cost allocation 
process so the connection with the products and activities was clearer. Also, 
cost accounting is required to determine the actual costs of the individual 
products which in turn sets the lower limit for pricing, if the company desires 
to remain profitable. In addition, the cost information can be used directly 
as a base when setting up the price. Concerning different pricing strategies, 
we found that the optimal pricing of the software depends heavily on how it 
is sold to the customer. For SaaS cost based pricing seemed appropriate and 
in turn, off-the-shelf benefited more from value based pricing.

While there is plenty of literature on pricing and software business, there 
is much room for new research on the field of cost accounting in software 
development. For example larger evaluation of the different cost accounting 
approaches and their suitability in this context. Also, wider and long-term 
view of activity-based costing in software business would be required to give 
definite answers of how good it truly is. Our study was simply too short-term 
and specific to one company to provide general answers for these questions. 
As we also suggested the hierarchical model for cost objects, more research 
on the pros and cons of such approach would be appropriate.
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Table AT: Comparing requirements of Arbitron Mobile against the cost 
accounting mode
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Appendix B

Example of the ABC Model Us
age

Example calculation of the indirect costs using the ABC model defined in 
this Thesis.
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•source pool Total cost(€) Cost Object Indirect costs (C)
■rvice Delivery 50 000 Custom Panels (SaaS) 487 500

infrastructure 250 000 Custom Panel #1 244 000

imote sites/servers 25 000 Custom Panel #2 93 500

lalytics 100 000

igineering 1 000 000 Technology and software licensing 202 500

lies & Marketing 100 000

^ministration 250 000 Reports (Syndicated panels) 847 500

;neral Expenses 100 000

Cost of activity Indirect costs (C)
Software development 525 000

Designing analytics 120 000

Running mobile panels 350 000

Running remote panels 150 000

Tech support 235 000

Designing reports 45 000

Sales & Marketing 100 000

Administrative overhead 350 000



tivity Service Delivery 1IT infrastructure Remote sites/servers Analytics lEngineering Sales & Marketing Administration General Expenses

ftware development 0 0,1 0 0 0,5 0 0 0

signing analytics 0 0 0 0,7 0,05 0 0 0

inning mobile panels 0 0,8 0 0 0,15 0 0 0

inning remote panels 0 0,1 1 0 0,1 0 0 0

ch support 0,7 0 0 0 0,2 0 0 0

fsigning reports 0,3 0 0 0,3 0 0 0 0

les & Marketing 0 0 0 0 0 1 0 0

Iministrative overhead 0

Service Delivery

0

IT infrastructure Remote sites/servers

0 0

Analytics

0

Engineering Sales & Marketing

0

Administration

1

General Expenses

1

ftware development 0 25000 0 0 500000 0 0 0

•signing analytics 0 0 0 70000 50000 0 0 0

inning mobile panels 0 200000 0 0 150000 0 0 0

inning remote panels 0 25000 25000 0 100000 0 0 0

•ch support 35000 0 0 0 200000 0 0 0

‘signing reports 15000 0 0 30000 0 0 0 0

les & Marketing 0 0 0 0 0 100000 0 0

iministrative overhead 0 0 0 0 0 0 250000 100000
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