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Abstract
With pay-per-use pricing models, elastic scaling of resources, and the usage of shared virtualized
infrastructure, the Cloud offers more efficient use of capital, great cost reductions, and breakthrough
agility. Yet, this new IT provisioning model profoundly changes the economics of IT. It turns out that to
leverage the Cloud advantages, to realize the possible cost reductions, and to provide business
consumers with the flexibility of pay-per-use, organizations have to introduce Cloud-friendly chargeback
models. That is, they have to allocate IT service costs to business users in a way that reflects service
consumption.
To help organization transition to a Cloud environment, this work provides answers to three questions.
Firstly, it explains how the Cloud impacts chargeback and why it requires new chargeback models.
Secondly, it reveals what factors impact the design of a successful chargeback model for a Cloud
environment. Finally, it proposes a Cloud-Chargeback Meta-Model (CCMM) that describes the structure
of a chargeback model for Cloud services, offers guidelines how make the most important chargeback
decisions and how to charge for the different types of Cloud services. The findings presented below are
based on an extensive overview of the management and scientific literature, and on interviews and
workshops with 47 field experts from IBM and eight large organizations in the client and partner network
of IBM.
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Introduction

In Information Technology (IT) management, chargeback, or charging, refers to the practice of charging
the costs of IT back to the business – the different departments and business units that use IT. It
emerged as a discipline in the late 1970s and the early 1980s (Bergeron, 1986), and in the following
decades became of interest to both practitioners and scientists (Gerlach, Neumann, Moldauer, Argo, &
Frisby, 2002; VanLengen & Morgan, 1993). Chargeback makes service consumers aware of the costs of
IT. Thus, it could be used to control escalating IT costs, to improve decision making, to align behavior
with organizational goals, and to lead to a more effective use of IT (Drury, 1997). However, charging back
for IT is still poorly understood by a great deal of organizations (Gerlach et al., 2002). Even if it is
understood, it is rarely applied to organizational advantage, because of the lack of chargeback models
that are effective and accurate, are well aligned with organizational objectives, and are clear and
acceptable to the different stakeholders (Oleson, 1998).

1.1 Problem statement
IT chargeback is poorly understood in general (Gerlach et al., 2002), and the problem is exacerbated by
the trend for IT departments to move from provisioning of raw IT resources, e.g. e-mail servers, to
provisioning of Cloud services, such as e-mail as a service (Iqbal & Nieves, 2007). The transition offers
cost and quality advantages, and is convenient for business consumers, because they no longer need to
manage technology. From a chargeback perspective, however, employing the Cloud to deliver IT
capabilities challenges the applicability of the current chargeback models, because Cloud computing (CC)
profoundly changes the economics of IT through pay-per-use pricing models, elastic scaling of resources
that follows demand, and the usage of shared virtualized infrastructure (Harms & Yamaritino, 2010).
In comparison to more traditional IT environments in which costs are fixed, in a Cloud environment the
pay-per-use pricing models and real-time scaling of resources lead to costs that vary with usage. The
question arises whether the current IT chargeback models are ready to cope with these changes in the
cost structure. Furthermore, Clouds are backed by large shared infrastructure from which different types
of services are provisioned to a great number of users. Such CC characteristics raise even more
chargeback related questions. For example, how to match between individual consumers and the costs
of the shared virtualized infrastructure behind the Cloud? What chargeback models are suitable for the
different types of Cloud services? How to charge the costs for the overprovisioning of resources
necessary to enable elastic scaling of resources? And even more importantly, are there chargeback
models that on top of providing solutions to these problems also enable traditional chargeback
advantages such as accurate cost allocation and cost-efficient use of IT (Drury, 2000)?
To answer the questions above, better understanding of the impact of Cloud Computing (CC) on
chargeback is necessary. Only then can organizations choose chargeback models that are tailored to the
specific characteristics of the Cloud. But even then, little is known about the process of selecting a
chargeback model and no guidelines exist in the scientific literate that help organizations design and
Chapter 1. Introduction - 1.1. Problem statement
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adopt successful chargeback models. These problems are taken as the main research topic and below
they are summarized into a concise problem statement.

Problem statement:
There is poor understanding how Cloud computing impacts chargeback and how to design chargeback models
that would be successful in a Cloud environment.

In the following sub-section precise research questions are formulated based on the problem statement.

1.2 Research question
The research question formulated below addresses the described above need for better understanding
of chargeback for Cloud services and the lack of appropriate chargeback models. The research question
is based both on gaps in the scientific literature and on the practical need of organizations to charge back
for Cloud services.
From an empirical perspective, there appears to be an acute need of a method for selection of
chargeback models. The topic of this research was selected with the help of three consultants in the area
of Cloud service integration from IBM. In six separate interviews the three professionals explained that in
their work they were increasingly spotting the opportunity to apply chargeback models for the Cloud
services used by their clients. The IT departments of the latter often had to decide how to charge the
business for the services they provisioned. For example, a lot of clients had well-defined service
catalogues. Those are lists of IT services that are available to the consumers within the organization,
(Iqbal & Nieves, 2007). In that case, part of the work of the service integrators was to help the clients
come up with a chargeback model for those services. And although IBM had substantial chargeback and
service integration expertise, the task with which the interviewees were faced sometimes had to be
solved on a case-per-case basis and in a somewhat ad-hoc manner. The consultants explained that in the
situations described above, a systematic model that can guide chargeback decisions for Cloud services
would be of great practical help.
To sum up, there is an empirical need for a model that explains the different elements of chargeback in a
Cloud environment and that provides organizations with guidelines on how to take the most important
chargeback decisions. However, the scientific and management literature offers little on the topic. This
leads to the formulation of the main research question of this work.

Research question:
How can a chargeback meta-model for Cloud services be constructed, such that it provides a comprehensive
overview of the main chargeback design elements and offers organizations guidelines how to design successful
chargeback models?

Chapter 1. Introduction - 1.2. Research question
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In the research question, the term meta-model is preferred to the term model, because it better
describes the conceptual nature of the deliverable and to comply with the established terminology in the
field. In the scientific and management literature there seems to be a consensus that chargeback for IT
services is the process of charging organizational units for the used IT services, while a chargeback model
is a conceptual representation of how the costs of IT services are allocated to the organizational units
(e.g. departments, business units/lines) using those services (Drury, 1998, 2000; Gerlach et al., 2002;
Iqbal & Nieves, 2007; Ross, Vitale, & Beath, 1999; Stiller, Fankhauser, Plattner, & Weiler, 1998).
According to the latter definition a chargeback model specifies how chargeback is done in the
organization. Yet, a higher level of abstraction, namely a meta-model, is necessary to describe what the
different aspects and building blocks of a chargeback model are.
1.2.1 Development of sub-questions
In this sub-section the research question defined above is analyzed and is then broken down into smaller
sub-questions that capture the different aspects of the problem.
The development a chargeback meta-model for Cloud services requires good understanding of the
chargeback models that currently exist. This leads to the formulation of sub-question A:
A. How does the chargeback landscape look like and what types of chargeback models are currently
in use by organizations?
On top of investigating the general chargeback landscape, it is also relevant to explore how Cloud
Computing impacts the choice of a chargeback model. Cloud services are a new way of provisioning IT
capabilities that have different characteristics that might heavily impact chargeback decisions. For
example, the Cloud is associated with pay-per-use pricing (Abdat, Spruit, & Bos, 2010). This is a different
concept in comparison to more traditional IT, and appears well aligned with the idea behind chargeback
to make organizational units pay for the services they use. Yet, the Cloud business models also pose
challenges to the IT financial management processes of organizations. The pay-per-use pricing and the
possibilities for large up/down-scaling of resources make predicting consumptions and costs difficult,
thus heavily impacting budgeting. Furthermore, the Cloud causes a transition from investments in IT, i.e.
capital expenditure (CAPEX) to operational expenses (OPEX). These are just a few examples of how the
Cloud could impact chargeback and related activities. Yet, better understanding of that impact is
necessary for making informed decisions about the selection of a chargeback model. This leads to the
formulation of a sub-question B:
B. What is the impact of Cloud Computing on chargeback models?
While the aim of the previous two sub-questions is to explore the basic relationships between the
investigated concepts, the main goal of this research is to assist organizations in designing successful
chargeback models. The success of a chargeback model could be defined as the extent to which the
mode assists an organization with the achievement of its chargeback goals, e.g. IT cost reductions,
avoidance of subsidization, and improved IT governance. Thus, chargeback success is relatively easy to
recognize once the goals are clearly defined. However, the more relevant question in this case is what
factors influence chargeback success. The scientific and management literature provides little guidance.
Chapter 1. Introduction - 1.2. Research question
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Researches from accounting background claim that a chargeback model should be accurate (Gerlach et
al., 2002), while others who study organizational behavior underline that it should be understandable
and transparent (Drury, 2000; Stiller et al., 1998). However, no study exists that provides a holistic
overview of the factors that influence chargeback success. Yet, an answer is needed in order for the
developed meta-model to provide design guidelines to successful chargeback for Cloud services. It is
necessary to understand what the organizational concerns about chargeback are, and what factors
influence chargeback success. This leads to the formulation of sub-question C:
C. What factors influence the design of a successful chargeback model for Cloud services?
With the help of the answers of sub-questions A, B, and C, a meta-model for chargeback models for
Cloud services could be constructed. Below another sub-question D is created to guide the development
process.
D. What are the relevant design elements and decisions in the context of chargeback for Cloud
services and what guidelines should be followed when taking those decisions?
1.2.2 Research questions overview
For reference purposes, this section provides a concise overview research questions.
How can a chargeback meta-model for Cloud services be constructed, such that it provides a
comprehensive overview of the main chargeback design elements and offers organizations guidelines
how to design a successful chargeback model?
A. How does the chargeback landscape look like and what types of chargeback models are
currently in use by organizations?
B. What is the impact of Cloud Computing on chargeback models?
C. What factors influence the design of a successful chargeback model for Cloud services?
D. What are the relevant design elements and decisions in the context of chargeback for Cloud
services and what guidelines should be followed when taking those decisions?

1.3 End-product description
The end-product of this research is a meta-model of chargeback models for Cloud services (briefly
referred to as Cloud-Chargeback Meta-Model or CCMM) that guides organizations in the process of
designing a chargeback model for their own Cloud environment. Although, this is the main deliverable,
there are also a few complementary ones. They not only enable the development of the meta-model,
but also offer readers an extensive overview of the chargeback and Cloud landscape. Therefore, they can
also be useful in further research. Below the different deliverables are explained in details:
A. Overview of the chargeback and Cloud landscape. This deliverable provides a comprehensive
overview of the current chargeback landscape and how it is influenced by the adoption of Cloud
services. It consists of a literature review that describes in details chargeback trends and
contemporary chargeback models. Furthermore, the main Cloud characteristics are explained,
Chapter 1. Introduction - 1.3. End-product description
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and their impact on chargeback is observed. Thus, the chargeback and Cloud topics are not only
introduced, but their mutual relationship is thoroughly investigated. This deliverable comprises
the answers to research sub-questions A and B and the findings are used for answering the other
research questions.
B. Factors influencing chargeback success. This deliverable describes the factors that according to
the results of this research influence the design of a chargeback model. It is explained how the
different factors impact the success of the latter, and what the relationships between the factors
are. This deliverable comes as direct answer to research sub-question C and provides chargeback
scientists and practitioners with in-depth understanding of the forces that impact chargeback
design. The findings are then leveraged during the construction of the meta-model in order to
provide guidelines for successful design.
C. A meta-model of a Cloud oriented chargeback models, or CCMM. This deliverable describes the
elements of which a generic chargeback model for Cloud services consists. Furthermore, it
provides guidelines how to design the different chargeback elements. With its help chargeback
implementers can approach chargeback design in a systematic and holistic way. The design
guidelines are based on the factors influencing chargeback success, and they deal with the most
prominent design decisions and suggest how to charge for the different types of Cloud services.
This deliverable is the answer of both the main research question and sub-question D.
Taken together, the three deliverables provide a comprehensive introduction to chargeback design. The
first one explores the impact of Cloud on chargeback and motivates why the latter is necessary for Cloud
services. The second deliverable explains the factors that have to be taken into account for successful
chargeback design. Finally, the CCMM provides a tool to guide the design process.

1.4 Research method overview
For this thesis project, design research is selected as the main research method. In an article (2004) and a
book (2007) Vaishnavi and Kuechler describe it as a research approach useful when the solution of a
problem requires the design of abstract artifacts, such as pieces of software, models, methods, tools, or
frameworks. Although design research originated in the field of information systems, Vaishnavi and
Kuechler (2004, 2007) position it as a method useful in other abstract design fields and as an excellent
systematic approach to the design of models and meta-models, precisely the objective of this project.
Design research consists of design cycles that follow a five steps pattern: (Takeda, Veerkamp, Tomiyama,
& Yoshikawa, 1990). The steps are as follows:
1. Problem awareness – what the problem is and why a solution is needed.
2. Suggestion – in this step, based on desktop or empirical research, a suggestion is made what the
solution should be.
3. Development –the artifact proposed as a solution is developed.
4. Evaluation – the process of evaluating how suitable for the problem at hand the solution
developed at the previous step is. After the evaluation, the need might arise to return to the
Chapter 1. Introduction - 1.4. Research method overview
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suggestion and development steps in order to improve the solution according to the results of
the evaluation.
5. Conclusion – the achieved results are summarized and the design research project/cycle is
brought to a closure.
The problem awareness and suggestion phases encompass the development of the first deliverable and
are covered in the introduction and in chapter 3, Overview of the Cloud-Chargeback Relationship. The
supplementary research technique used at that stage is desktop research. The development and
evaluation phases encompass chapter 4, Factors influencing chargeback success, chapter 5, A metamodel for chargeback models, and chapter 6, The CCMM evaluation. On top of a literature study, those
sections employ semi-structured interviews and workshop as research methods. More precisely, twentyfive semi-structured interviews with field experts are used for the discovery and evaluation of the factors
impacting chargeback success. The CCMM, on the other hand, is designed based on all the insights
gathered till that moment, and is improved and validated with the help the help of two extensive
interviews and six workshops.
While this sub-section provides just a brief overview of the employed research methods, the specifics
and the operationalization of the research methods are discussed in detail in chapter 2, Research
method.

1.5 Research contribution
This section discusses the relevance of the problems investigated in this work and the research
contribution. Two perspectives are employed, a scientific perspective that outlines the benefits to the
academic community, and an empirical perspective that describes the worth of this research to society in
general.
1.5.1 Scientific contribution
From a scientific perspective, this research adds to the body of knowledge on the topics of IT chargeback
and Cloud Computing. In this work the mutual interconnectedness of these fields is thoroughly explored
for the first time both in the scientific and management literature. While there is research in any of those
fields separately, there is hardly any work that deals in details with the implications of the Cloud for
chargeback. In terms of deliverables, the three artifacts resulting from this work are new contributions to
the scientific body of knowledge.
To start with, the Cloud-chargeback overview created in this work is the first comprehensive analysis in
the academic literature on the impact of the Cloud on chargeback. Up to date, no such work has been
found in the scientific body of knowledge. There is a lot of research illustrating some financial
implications of the cloud (e.g. Abdat et al., 2010; Beard, 2008; Stiller et al., 1998; Walker, Brisken, &
Romney, 2010), but its focus is mainly on how the Cloud reduces costs and how Cloud services are priced
at the market. Yet, to allow researchers to investigate chargeback models for Cloud services, a
comprehensive overview of the topic is necessary, and the first deliverable of this research provides it.
Secondly, up to date little is known about what makes a chargeback model for Cloud services successful.
How the unique characteristics of the Cloud impact the design of a chargeback model for Cloud services?
Chapter 1. Introduction - 1.5. Research contribution
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The second deliverable, factors for chargeback success in a Cloud environment, answers those questions
and provides both researchers and practitioners with a thorough overview of the forces that impact
chargeback design and determine chargeback success. These findings are extremely valuable in the field
of chargeback design, because they can be used to explain how design decisions influence the success of
a chargeback model.
Last but not least, in the academic literature there is a lot of discrepancy on what the different elements
of a chargeback model are (Drury, 1998, 2000; Gerlach et al., 2002; Iqbal & Nieves, 2007; Ross et al.,
1999; Stiller et al., 1998). This does not allow researchers to investigate chargeback in a consistent
manner. The main deliverable of this research not only proposes such a model, but also explores how
design decisions should be taken for each element to enable successful chargeback for Cloud services.
Thus, this work lays down the foundations of Cloud-chargeback research and also makes a pioneering
step in explaining how chargeback for Cloud services should be done.
1.5.2 Social contribution
On the empirical side, the results of this research are beneficial to a number of parties. In the first place,
organizations aiming to use IT more efficiently are the direct beneficiaries of good understanding of IT
chargeback. Moreover, this work can also benefit service integrators, service providers, and vendors of
chargeback related systems. Finally, for society, companies using IT more efficiently would mean
increased competition and reduced prices or better products and services. Below the different
beneficiaries are discussed in turn.
To start with, organizations willing to control their IT expenses can greatly benefit from improved
understanding of chargeback for Cloud services. By finding out how to adopt an appropriate chargeback
method for the Cloud an organization can not only raise awareness about the cost of IT, but can also
influence behavior of employees and managers to be better aligned with organizational goals. Expected
benefits include cost effective utilization of IT, strategic use and alignment of IT with organizational
objectives, improved decision making about IT investments, and improved understanding of the actual
costs of the produced products and services (Gerlach et al., 2002).
Another group that benefits from extensive knowledge of chargeback models comprises of service
integrators. Chargeback impacts both the organizational and technical aspects of service integration. On
the organizational side, the selection and implementation of chargeback models requires high domain
expertise and might involve considerable organizational change. Thus, for service integrators chargeback
consulting is a business opportunity. However, the inability to offer an acceptable chargeback method to
an organization seeking chargeback benefits might lead to the loss of traditional business for service
integrators. For example, due to chargeback related conflicts of interests of internal stakeholders (e.g.
which departments have to pay more) an organization might decide not to adopt a specific Cloud service.
In turn, the integrator will not get a contract for integrating the service. Therefore, in the new cloud
services landscape, for service integrators, chargeback expertise comes not only as a new business
opportunity, but also as an emerging prerequisite to continue selling more “traditional” integration
services.
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On the technical side of service integration, implementing chargeback might require the adoption of
systems that monitor and meter the usage of IT and bill it to different departments. Therefore, a
tendency for organizations moving towards chargeback for IT services would lead to an increase in
business for the vendors of such systems.
Finally, service providers could also benefit from better understanding of chargeback mechanisms. By
knowing what chargeback models work internally for their clients, they can offer different pricing models
that reflect better the chargeback needs of customers and the way the latter are willing to make
operational expenses. Therefore, Cloud providers who offer chargeback friendly pricing could gain
competitive advantage over rivals.

1.6 Outline
The rest of this work adopts a structure that follows the development of the main deliverables. However,
before the corresponding artifacts sections, firstly an explanation on the research methods used in this
work can be found in chapter 2, Research method. The following three chapters each deal with the
development of one of the research deliverables. Chapter 3, Overview of the Cloud-Chargeback
Relationship, covers the relevant chargeback and Cloud literature and the relationships between those
concepts. Chapter 4, Factors influencing chargeback successFactors influencing chargeback success ,
presents the development of the second deliverable, and chapter 5, A meta-model for chargeback
models, presents the construction of the final artifact, the CCMM. The evaluation the model is done in
chapter 6, The CCMM evaluation. Finally, the findings are discussed and summarized in chapters 7,
Discussion, and 8, Conclusion.
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Research method

As explained earlier design research (Vaishnavi & Kuechler, 2004) is the main research method employed
to create the CCMM and the supplementary guidelines for chargeback design. On top of that, a literature
study was used to underpin the creation of all three deliverables, and the Cloud-chargeback landscape
overview is based solely on it. Thirdly, semi-structured interviews with field professionals were employed
to discover the different factors that impact chargeback success. Finally, the resulting deliverables were
evaluated both in one-to-one interviews and group workshops. Table 1 summarizes the research
methods used for each deliverable.
Cloud chargeback
overview
 Literature study

Factors impacting chargeback
success
 Literature study
 25 semi-structured
interviews (also involving
cross-validation)

CCMM development
Design research:
Development

phase:
Evaluation

phase:


Literature study
2 semi-structured
interviews
6 workshops; 32
participants

Table 1. Research methods used for each deliverable.

Before focusing on each research method in greater detail, a brief overview of the research process is
provided. Process-deliverable diagrams (PDD) (Brinkkemper, 1996; Weerd & Brinkkemper, 2008) are
used to model what are the different research activities and the resulting deliverables. Figure 1 on page
20 illustrates the research process with a PDD. On the left-hand side of the diagram are the research
activities, and on the right-hand side are the corresponding deliverables.
In practice, Figure 1 visualizes the flow of the research activities. The first deliverable, the CLOUDCHARGEBACK LANDSCAPE OVERVIEW is created through an extensive study of the relevant literature
and an analysis how the adoption of Cloud services affects chargeback. The second deliverable, FACTORS
INFLUENCING CHARGEBACK SUCCESS is created in three steps. Firstly, the factors known to affect
chargeback success are extracted from the scientific body of knowledge. Secondly, empirical research
through semi-structured interviews is done to discover additional relevant factors that have been
omitted in the literature. Special focus is put on factors that rise to importance when chargeback for
Cloud is applied. To evaluate the results, the last part of each interview is used to cross-validate whether
the compiled list is adequate and complete (see the notes on the theoretical data-saturation principle in
section 2.1). If the cross-validation phase shows satisfactory results, work continues with the
development of the last deliverable, the CLOUD-CHARGEBACK META-MODEL (CCMM). Its first draft is
developed based on the insights from the deliverables created to that moment. Then a detailed
evaluation in one-to-one interviews with chargeback specialists is conducted to verify whether the
created model accurately depicts reality and whether the accompanying chargeback design guidelines
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are correct. Finally, the comprehensiveness of the model and its empirical utility is evaluated in
workshops with multiple field experts.

Figure 1. Activities and deliverables in the research process.

To further explain the process visualized Figure 1, Table 2 provides a succinct description of the
activities involved in the research process, while Table 3 displays the definitions of the corresponding
deliverables and concepts.
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Sub-activity
Review literature

Develop impact model

Review literature

Success
factors
search

Conduct interviews

Cross-validate results

Develop meta-model

Method
development

Conduct evaluation
interviews
Conduct evaluation
workshops

Description
Prepare a LITERATURE REVIEW that introduces the relevant
work on the topics of Cloud, chargeback, and their mutual
relationship.
Develop an IMPACT MODEL that describes how the Cloud
with its different characteristics, types, and deployment
models impacts chargeback.
Determine what factors impact chargeback success according
to the scientific literature, i.e. the LITERATURE
ACKNOWLEDGED FACTORs.
Ask field experts what factors they find relevant for the
success of chargeback in a Cloud environment, i.e. the
EMPIRICALLY DISCOVERED FACTORs.
Validate whether the compiled list of factors is
comprehensive, and whether the discovered factors do
indeed influence chargeback success.
Develop the draft version of the CLOUD-CHARGEBACK METAMODEL based on the CLOUD-CHARGEBACK LANDSCAPE
OVERVIEW and the FACTORS INFLUENCING CHARGEBACK
SUCCESS.
Conduct semi-structured evaluation interviews with
chargeback specialists to determine whether the CLOUDCHARGEBACK META-MODEL is correct and complete.
Present the CLOUD-CHARGEBACK META-MODEL to groups of
field experts to evaluate its utility and completeness.

Table 2. Activities used in the research process.
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Concept
CLOUD-CHARGEBACK
LANDSCAPE OVERVIEW
LITERATURE REVIEW
CLOUD-CHARGEBACK
IMPACT MODEL
FACTORS INFLUENCING
CHARGEBACK SUCCESS

LITERATURE
ACKNOWLEDGED
FACTOR
EMPIRICALLY
DISCOVERED FACTOR
CROSS-VALIDATION
RESULT
CLOUD-CHARGEBACK
META-MODEL
META-MODEL

INTERVIEW
EVALUATION RESULT
WORKSHOP
EVALUATION RESULT

Master thesis, Hristo Stefanov

Description
An overview of the Cloud and chargeback literature and the inferred
relationships between those concepts. Consists of a LITERATURE REVIEW
and a CLOUD-CHARGEBACK IMPACT MODEL.
An overview of the relevant scientific work on the topics of Cloud
Computing and chargeback.
A description of the impact the Cloud has on chargeback that is inferred
from the LITERATURE REVIEW.
A list of factors (or forces) that influence chargeback success in a Cloud
environment and a description how each factor influences success.
Combines LITERATURE ACKNOWLEDGED FACTORs and EMPIRICALLY
DISCOVERED FACTORs.
A factor influencing chargeback success in a Cloud environment that has
been documented in the scientific literature.
A factor influencing chargeback success in Cloud environment that has not
been documented in the scientific literature, but is discovered through the
empirical research in this work.
The insights generated from the cross-validation regarding to whether the
discovered list of FACTORS INFLUENCING CHARGEBACK SUCCESS is
comprehensive and relevant.
Describes the elements of which a generic chargeback model for Cloud
services consists, and provides guidelines how to make decisions on the
design of the different elements.
The initial version of the CLOUD-CHARGEBACK META-MODEL that is
designed based on the CLOUD-CHARGEBACK LANDSCAPE OVERVIEW and
the FACTORS INFLUENCING CHARGEBACK SUCCESS.
The insights on the completeness and correctness of the CLOUDCHARGEBACK META-MODEL generated from one-to-one evaluation
interviews with field specialists.
The insights on the completeness and utility of the CLOUD-CHARGEBACK
META-MODEL generated from presenting the model to groups of field
experts.

Table 3. Concepts and deliverables used in the research process.

The remainder of this section focuses on the two core research methods used in this work, design
research and literature review. Design research is the central method that guides the usage of the
others, and for this reason it is discussed here. Literature research, on the other hand, is employed for
the development of each of the three deliverables and for brevity is discussed only here, instead of in all
sections. Semi-structured interview and workshops, on the other hand, are used only for the specific
parts of the research, and for this reason are covered in the relevant chapters.
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2.1 Literature study
Rather than applying a highly structured heavyweight research method for the conducting the literature
study, a more flexible semi-structured approach was adopted. This was deemed appropriate, because
the literature review was used as a supporting technique for the design research phases, the main
research method applied in this work. Moreover, some flexibility was required having in mind that this
work connects two large academic fields, chargeback and CC, and that there are hardly any works on the
cross-section between the two topics. Nevertheless, some structure was imposed by following the
guidelines proposed by Watson and Webster (2002) for discovering relevant scientific literature and by
applying a theoretical data saturation principle (Eisenhardt, 1989; Glaser & Strauss, 1967) to determine
when the collected data was extensive enough to fully cover the Cloud and chargeback topics.
Two approaches were applied for obtaining relevant scientific literature (Watson & Webster, 2002). The
first one was the usage of specialized search engines for scholarly work, and the second one was
following the relevant references from articles already identified as pertinent. Two iterations of each
approach were applied in the following order, a preliminary search engine search, a reference follow-up,
another search engine search, and a final reference follow-up.
The scholarly search engines used for the literature review were Google Scholar
(http://scholar.google.com) and ISI Web of Knowledge (http://apps.isiknowledge.com). The employed
search queries consisted of terms and combinations of terms amongst the listed in Table 4. Initially the
list was smaller, but was gradually expanded to include concepts used synonymously, such as
chargeback, charging, and chargeout.






Chargeback concepts
(IT) Chargeback (charge-back, charge back)
(IT) Charging
(IT) Chargeout
Chargeback models/types
Cost allocation/accounting







Cloud Computing Concepts
Cloud Computing
(Cloud) Services
Cloud types
Cloud Computing Economics
Cloud Computing pricing models

Table 4. Basic concepts used as search terms in the literature study.

During the preliminary search round only first-page results (the first ten results) were considered with
the goal to find the most foundational and popular works in the field. Therefore, in the ISI Web of
Knowledge results were ordered by the number of citations, and in Google Scholar results were ordered
by relevance, which is based on “weighing the full text of each document, where it was published, who it
was written by, as well as how often and how recently it has been cited in other scholarly literature”
(Google, 2011).
After the preliminary search, references were followed from the discovered papers to increase the
number of relevant works. Subsequently, the list of look-up terms was expanded to include synonyms of
the term chargeback and an additional search iteration was conducted. Queries on chargeback for Cloud
services were showing a rather limited set of results and all found works were thoroughly reviewed. On
the other hand, broader terms such as chargeback model or Cloud types were listing thousands of
results. To cope with the large amounts of data, scientific works found by scholarly search engine were
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reviewed only until a theoretical saturation point was reached. This is the point at which reviewing more
works is hardly adding any new relevant information (Eisenhardt, 1989; Glaser & Strauss, 1967). For the
Cloud only search terms a saturation point was reached on average at about 100 articles. For chargeback
only search terms saturation was reached on average at about 250 articles. The higher number was due
to the need to investigate the charging topic in greater depth, and also due to the usage of the term
chargeback in the banking field to refer to the process or reversing a bank transaction (Kuttner &
McAndrews, 2001; Noblett, 1995)

2.2 Design research
As it was explained earlier design science research (Vaishnavi & Kuechler, 2004, 2007) was chosen as the
main research method, because it is in the first place an excellent approach for the development of a
solution to a practical problem and it is highly suited for the design of abstract artifacts, such as metamodels. Before covering the operationalization of each of the five design research phases (problem
awareness, suggestion, development, evaluation, conclusion), a few general rules for high quality design
research are discussed.
2.2.1 Guidelines to design science research
To achieve high quality results, seven rigorous guidelines to design science research were followed
throughout the research process (Hevner, March, Park, & Ram, 2004). Below the seven guidelines are
briefly explained, together with a description of how this work abides to them.
1. Design as an artifact. The artifact that is developed through design research can be a construct,
a model or meta-model, a method, or an instantiation (Hevner et al., 2004). In this study, the
artifact under development is a meta-model of the structure of chargeback models for Cloud
services. The constructed meta-model and design guidelines could be used to design an
instantiation, a specific chargeback model that can be used by an organization. Yet, the objective
of this research is not to design concrete chargeback models, but to provide a meta-model and
guidelines that can assist in the design process of concrete models.
2. Problem relevance. As discussed in sub-section 1.1, Problem statement, and in sub-section 1.2,
Research question, the problem addressed in this research is of both high scientific and societal
importance. On the theoretical side, there are gaps in both the scientific and management
literature. On the practical side, the research question was formulated with the help of three
consultants in the services integration field, who saw high utility in the creation of a CCMM.
3. Design evaluation. A rigorous evaluation of the designed artifacts is necessary to verify their
scientific and empirical value. Therefore the CCMM is evaluated with the help of the informed
argument evaluation method that uses information from the knowledge base and the opinions
of observers to evaluate the correctness, completeness, and utility of the constructed artifact
(Hevner et al., 2004).
4. Research contributions. As suggested by Hevener et al. (2004), the design artifact should have
clear and verifiable contributions. The scientific and social contributions that have already been
discussed in more details above in Section 1.5, Research contribution.
5. Research rigor. The fifth guideline deals with the rigor of the research techniques used during
the suggestion and the development phases. The topic is covered not only in the current section,
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but also in the subsequent sub-sections that describe the rest of the employed research
methods.
6. Design as a search process. The sixth guideline postulates that the research should be organized
as a search for a solution to a problem. In this case, the problem is the lack of a meta-model for
chargeback models in a Cloud environment that can guide the design of successful chargeback
models. As a solution, the development of such a CCMM is accomplished in a step-by-step
approach with five design research phases and three deliverables that build on top of each
other.
7. Communication of research. The goal is to provide practitioners and scientists with sufficient
information to reproduce the research process, and to convey the findings in a clear and
understandable way. To facilitate the former, attention has been paid to elaborately describe
the research methods in this section, in order to allow scientists to follow the validity of the
employed methods. To facilitate easy reading, the text is structured to produce coherent and
cohesive sections, and tables and diagrams are employed whenever appropriate.
2.2.2 Operationalization of the design research phases
The previous sub-section describes the general guidelines to design science research that were followed
to ensure high research quality (Hevner et al., 2004). The current sub-section proceeds to detail the
operationalization of the five design research phases, problem awareness, suggestion, development,
evaluation, and conclusion. Below each phase is discussed in turn.
Problem awareness. During the problem awareness phase the problem was clearly identified and the
research questions were formulated. The process is outlined in the introduction chapter. Here it is briefly
summarized and emphasis is put on the research activities that lead to the formulation of the problem
and the research questions.
To start with, the problem around which this work revolves is the need of organizations to do chargeback
for Cloud services. In the scientific and management literature there are no chargeback meta-models
and guidelines that help organizations to design or adapt their chargeback models for a Cloud
environment. At the same time, the problem is growing in importance as large organizations, the typical
users of chargeback models, are starting to move towards Cloud Computing as a way to provision IT
capabilities. Consequently, the need to do chargeback for a Cloud environment arises. However, it turns
out that neither the scientific nor the management literature suggests how. The current works in the
field explore related but slightly different topics, the economics of the Cloud, the pricing strategies of
vendors, and the enablement of pay-per-use models for Cloud services (Abdat et al., 2010). Those works
only suggest that redesign of chargeback processes might be necessary for a Cloud environment, but do
not explain how it should be done.
While the need for chargeback models for Cloud services is still not made explicit both in the scientific
and management literature, it is already known to consultants working in the areas of service
management and IT/Cloud services integration. The research problem was identified in an empirical
manner precisely due to the aforementioned reasons. The chargeback topic was discussed in six
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unstructured interviews with three senior IT professionals at IBM, who were increasingly seeing the need
to develop chargeback models for clients who were moving to a Cloud environment.
The research question was developed based on the six unstructured interviews mentioned above, and a
brief overview of the scientific and management literature. In total, the interviews were with three
different senior IT professionals. The first interview was with the leader of an IT consulting and
architecture practice. It was then followed by three interviews with a senior consultant and leader of a
service management practice, and two interviews with a senior IT architect. The interviewees were
unanimous that better understanding of the Cloud-chargeback landscape was necessary and that there
was an acute need for guidelines for developing of chargeback models for Cloud. They explained that
answers to those questions would be of great assistance in their professional practice, and provided
useful input for sub-section 1.5.2, Social contribution. Finally, the research questions and the resulting
deliverables were formulated based on those interviews during the suggestion design research phase.
Suggestion. The role of the suggestion phase is to propose a solution to the problem identified in the
previous step. A high level summary of the problem statement is that contemporary organizations know
little on how to do chargeback for Cloud services. However, this is a rather general problem that is open
to multiple solutions. Ideally, a detailed step-by-step method that guides the organization on how to
design and implement a Cloud-friendly chargeback model would be an ultimate solution. However, the
preliminary analysis of the chargeback knowledge base and the interviews with the IBM consultants
showed that at that point the development of such a model was hardly feasible. To start with, little was
known about the relationship between Cloud and chargeback, and few companies had some experience
with it. Secondly, in the lack of knowledge on what makes a chargeback model for Cloud successful, a
method for chargeback design and implementation would hardly result in the development of successful
chargeback models. Finally, in the management and scientific literature there were no meta-models that
described the main elements of a chargeback model and all the existing chargeback models hardly had
consistent structure.
In line with the above described lack of knowledge on chargeback models for Cloud and even on
chargeback models in general, the construction of a method for chargeback model development is highly
impossible. However, the assessment of the gaps of the scientific literature allows for an appropriate
suggestion for the development of a design research artifact. The task is accomplished in sub-sections
1.2, Research question, and 1.3, End-product description. Those sections describe the operationalization
of the suggestion phase and the proposal of the development of CCMM as the main research artifact,
and the supporting deliverables, the Cloud-chargeback landscape overview, and the list of factors
impacting chargeback design. The exact requirements for each deliverable are further elaborated during
the literature review when more information on the topic is gathered.
Development and evaluation phases. In the performed design research cycle, the development and
evaluation phases are closely intertwined and are therefore discussed together. The research activities
performed during the development of the last two deliverables are presented below. Literature review is
used for all deliverables, but is covered in section 2.1, Literature study, and it is not further discussed
below.
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Figure 2. Research techniques used for the development and evaluation of the list of factors influencing chargeback success.

For the development of the list of chargeback model characteristics that influence success, the
development and evaluation phases were performed simultaneously. Figure 2 displays the resarch
activities that were performed. On top of using desktop research to identify some of the relevant factors
imparcing chargeback success, twenty-five interviews with field experts were necessary to compile a
more extensive list and to cross-validate the findings. More precisely, each interview had a development
part and an evaluation part. During the development part participants were asked to desribe the
characteristics they found relevant for the success of a chargeback model, and during the the evaluation
part they had to cross-validate the findings that had emerged from the other other interviews unil that
moment. Sub-section 2.3, Semi-structured interviews on the factors impacting success, describes the
process in great details a motivates the different activities that were performed.
The development and evaluation of CCMM required a greater diversity of research methods. Figure 3
visualizes the techniques that were employed. To start with, the CCMM was developed with the help of
desktop research and the findings from the other two deliverables. The evaluation of the model,
however, was a more challenging task. The model and the chargeback guidelines had to be verified for
correctness, or the degree to which they accurately reflected reality. This required prolonged and indepth discussions of the model with professionals with substantial chargeback expertise. Furthermore, it
was also necessary to evaluate CCMM on its comprehensiveness and practical utility. In comparison to
validating correctness, this required the model to be examined by a larger number of professionals, but
did not necessitate as prolonged and in-depth discussions. Therefore the evaluation of correctness was
done with the help of two one-to-one interviews with chargeback specialists, while the completeness
and utility were assessed in six workshops that involved in total thirty-two participants of different
backgrounds. Sub-section 2.4, The CCMM evaluation interviews and workshops, describes in details the
design and operationalization of the evaluation phase.
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Figure 3. Research techniques used for the development and evaluation of the CCMM.

Conclusion. Once the development and evaluation iterations had been completed, the findings were
summarized and analyzed, and the research design cycle was finalized. In chapters 7 and 8, Discussion
and Conclusion, managerial implications were drawn and areas for future research were identified.

2.3 Semi-structured interviews on the factors impacting success
As listed in Table 1 on page 19, the answer to research sub-question C (What factors influence the design
of a successful chargeback model for Cloud services?) is based on the literature study and semistructured interviews. Initially, a basic list of factors impacting success was compiled based on the
scientific literature. Then the list was expanded through interviews with field experts, and the same
interviews were also used to validate the validity and relevance of the findings. While the research
approach used for the literature study is described in sub-section 2.1, the focus of this sub-section is on
the research method used for the interviews.
To start with, identifying an extensive list of factors that influence chargeback success and exploring the
relationship between them required a research method that allowed the field experts to freely discuss
the topic and the researcher to ask clarifying questions. This is how the interview format was selected in
the first place. The need for bi-directional communication precluded the usage of supervised
questionnaires or formally structured interviews (Corbetta, 2003; Kajornboon, 2005). Subsequently,
semi-structured interviews were preferred over unstructured interviews to allow for at least some
comparison between the responses of the different participants and to keep the interviews focused on
the topic (Kajornboon, 2005).
2.3.1 Interviewee selection process
To ensure high research rigor and extensiveness of the findings, respondents were selected based on
their background and position with the goal to create a balanced set of interviewees that represent the
different types of stakeholders involved in the chargeback process. Five types of stakeholders were
identified: high level executives and board members, charges recipients, IT specialists, chargeback
specialists, and consultants. Depending on the job responsibilities some of the respondents might belong
to more than one of those groups. Below each stakeholder type is discussed in turn:
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Executives and board members are the stakeholders in whose interest chargeback is intended
to be. These people govern the organization so as to achieve the organizational goals. IT
chargeback can be considered as a governance tool that assists those stakeholders in the
aforementioned task by enabling them to exercise strategic use of IT and cost control. Therefore,
this is the group that is usually initiating the chargeback process and is most interested in its
success. Despite the general difficulty to involve high level executives, two people in this
category participated in the study.
Charges recipients are the stakeholders who receive charges for the consumed IT services. The
typical stakeholders in that category are managers of departments, business units, and teams.
They are a highly relevant set of stakeholders, because their cooperation with the chargeback
process is necessary for success. As discussed earlier, resentment from their side could lead to
the failure of the chargeback process. Four stakeholders in this category were interviewed in
total.
IT specialists are another set of stakeholders who might have different requirements towards
the chargeback model. From a technical perspective, they are concerned with chargeback
feasibility and the support technology (the underlying IT systems and process). This aspect of
their stake is especially relevant in the context of Cloud, a technologically new way of
provisioning IT capabilities that requires new chargeback models and might be still poorly
understood by the other stakeholders. From a business point of view, the IT employees are also
concerned with the full recovery of the IT costs of the delivered services, since these impacts the
financial situation of the department. For these reasons, a total of thirteen stakeholders from
this category were interviewed, mostly IT architects and senior IT professionals.
Chargeback specialists constitute a group of stakeholders that are involved with the design of
the chargeback model, the implementation of the chargeback processes, and the continuous
support and updates of the model and the processes. These are the stakeholders with the
highest expertise in the chargeback topic and it can be expected that they have excellent
understanding of the factors that influence chargeback success. Although in comparison to IT
specialists, the number of chargeback specialists in each organization is very small, six people
from that category were convinced to participate in the interviews. They were either from
financial/accounting background or were IT consultants and integrators with proven track
records in helping their clients in chargeback design and implementation.
Consultants are the last type of stakeholders who were interviewed. Here under the term
consultants are meant management consultants and system integration consultants who assist
their clients with chargeback design or implementation. Thus, they could also be IT specialists,
chargeback specialists, or even charges recipients. However, since their stake is external, they
might have a different perspective of looking at chargeback than the employees who work
internally in an organization. Moreover, the nature of their job allows them to see a variety of
chargeback implementations, and consequently it can be expected that they have a good
understanding of the forces that impact chargeback success. In total, eleven of the interviewees
fell in that category, with half of them also falling in other categories.

Chapter 2. Research method - 2.3. Semi-structured interviews on the factors impacting success
Page 29 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

IBM was largely supportive for this research and assisted the author with the search for interviewees
who had chargeback expertise and fitted into the described above five roles. IBM is amongst the world
leaders in the provisioning and integration of both Cloud solutions and chargeback software and services
and that allowed for a large number of field experts to be included in the interviews. In total twenty-five
people were interviewed, eighteen of which were either current of former IBM employees, while seven
worked in clients and partners of the company. IBM was able to provide a few respondents in all five
stakeholder categories, while the other companies assisted with professionals in just one or two
categories. Yet, to avoid results that were closely influenced by IBM’s vision of chargeback, the rest of
the participants were selected from amongst IBM clients and partners who had never used chargeback
services or software from IBM.
All respondents were from Dutch origin and worked1 for seven different organizations in The
Netherlands, two in the public sector, and five in the private sector. Out of the latter, three were the
Dutch offices or headquarters of large multinationals, and the rest were companies operating mainly in
the Dutch and the neighboring markets. All the companies were with over 1000 people personnel, and a
few had tens of thousands of employees. In Table 5 below, each organization is briefly described in terms
of industry and size. The real names of all the clients and partners of IBM who participated in this
research are substituted with aliases for confidentiality reasons.
Alias
IBM
INS1
INS2
MUN
GOV
TRANS
HOUS

Industry
Consulting, technology
Insurance
Insurance
Government/municipality
Government
Transportation
Housing/construction

Size
> 10,000
1,000 – 10,000
1,000 – 10,000
1,000 – 10,000
> 10,000
> 10,000
1,000 – 10,000

Table 5. List of organizations employing the interviewees who participated in this research.

Table 6, on the other hand, lists all the responds in the order in which they were interviewed and
displays the stakeholders’ category and organizational affiliation.

1

Four of the respondents were no longer working in the companies in questions, but had developed and applied
their chargeback expertise in those companies, or have worked in more than one of the companies.
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1
2
3
4
5
6
7
8
9
10
11
12
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14
15
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17
18
19
20
21
22
23
24
25
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Stakeholder type

Company

Executive
IT specialist, consultant
IT specialist
Executive
Chargeback specialist
Charges recipient, consultant
Chargeback specialist
Consultant
Charges recipient, IT specialist
IT specialist, consultant
IT specialist, consultant
IT specialist
Chargeback specialist
Chargeback specialist
Charges recipient, IT specialist
IT specialist, chargeback specialist
IT specialist, consultant
IT specialist, chargeback specialist
IT specialist, consultant
Charges recipient, IT specialist
Consultant
IT specialist
Consultant
Consultant
Consultant

HOUS
IBM
IBM
GOV
GOV
IBM
GOV
IBM
IBM
IBM
IBM
TRANS
MUN, INS2
INS1
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM, INS2

Table 6. List of interviewees by stakeholder type and organization.

2.3.2 Interview structure
The objective of the interviews was to tap on the respondents’ expertise in chargeback and to stimulate
them to share what conceptual characteristics of a chargeback model affected its success. Therefore,
semi-structured interviews were conducted. The two pages interview protocol can be found in Appendix
A: Evaluation protocol for the list of success factors impacting chargeback success. The purpose of the
protocol was to guide the direction and the topics discussed in the interview, and to encourage a
discussion, rather than to provide an extensive list of questions requiring short and concrete answers.
Only a few fixed questions were used, mainly to ensure proper formulation and posing of the research
question. The protocol had the following sections: topic introduction, interviewee background and
experience, unguided questions on forces impacting chargeback success, guided questions, evaluation,
and a wrap up. In the introduction the researcher and the research topic were introduced. The
background check was used to determine the stakeholder category of the interviewee, and to ensure
that the latter was indeed well familiar with the topic.
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The unguided part of the interview let the respondents answer the questions “What characteristics of a
chargeback model do you find relevant for the success of a chargeback model?” and “How do those
characteristics influence success?” No directions were provided by the interviewer, and subsequent
questions were asked mainly to clarify what the interviewee meant by a certain concept. Each time a
new factor was discovered, the interviewee was asked to explain how it impacted success. Subsequently,
the factor was added to the list. A record was also kept how many times each factor was mentioned, and
by whom. After a discussion with the respondent, sometimes some terms were equated to concepts
already identified from the literature review or the preceding interviews. For example, the precision and
accuracy were repeatedly used by different interviewees to refer to the same concept, and they were
both regarded as accuracy.
In the guided part of the interview, the list of factors discovered by the researcher until that moment
was introduced and the respondents were asked to comment how the latter affected success.
Furthermore, respondents were asked if the list reminded them of other relevant factors. At this point,
however, subsequent references to factors that had been presented to the interviewee were not
counted and not included in the results in Table 14 on page 66.
2.3.3 Cross-validation and number of interviews
Each interview was also used to cross-validate the factors impacting success discovered from the
literature and from the interviews conducted until then. This was done in the evaluation section. After
the respondents were shown the list of forces identified until their interview, they were asked to
comment on the completeness and the correctness of the factors. The results from this cross-validation
are discussed in details in sub-section 4.4, Empirical validation. After the evaluation phase, the main
points discussed during the interview were quickly covered once again during the wrap up phase.
Twenty-five interviews were conducted in total, each lasting between 50 and 80 minutes depending on
the expertise of the respondents and the level of detail with which they discussed each factor. The
number of interviews was not initially fixed, but was empirically determined along the course of the
interviews. The objective of the research was to find an extensive list of forces that influenced
chargeback success. Since it was impossible to determine how many interviews would be necessary to
reach an “extensive” list a priori, a theoretical data saturation principle was applied (Eisenhardt, 1989;
Glaser & Strauss, 1967). Interviews were conducted until the moment a data saturation point was
reached, i.e. the list of discovered forces started to converge and no additional factors were found with
each subsequent interview. At this point it was deemed that the probability for additional findings from
conducting more interviews was too low to justify the required research efforts and the list was
considered as sufficiently complete. It was assumed that the saturation point had been reached by the
twenty-fifth interview, because after interview number twenty-one each discovered factor had been
mentioned at least for times, and no new factor had been identified since the twelfth interview.

2.4 The CCMM evaluation interviews and workshops
Design research, the research method used in this work, postulates that any design artifact resulting
from the process should undergo thorough evaluation (Hevner et al., 2004; Vaishnavi & Kuechler, 2004).
Moreover, the proposed CCMM is a design work that affects the fundamentals of the chargeback
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research field that has the potential to affect both future research and the success of real-life chargeback
implementations. Therefore, there are compelling reasons for subjecting the developed artifact to
extensive evaluation.
As proposed by Hevner et al. (2004), an analytical evaluation method that is appropriate for the
evaluation of models is employed for determining the scientific and empirical relevance of the developed
artifact, and the degree to which it adequately models reality. More precisely, informed argument
evaluation is performed that uses the opinions of field specialists to determine the correctness,
completeness, and utility of the designed model. Two approaches are employed to operationalize this
evaluation strategy, one-to-one semi-structured interviews, and group workshops.
The goal of the interviews was to evaluate the model in two dimensions, completeness and correctness.
Completeness is the extent to which the model covers all the main chargeback elements. Correctness, on
the other hand, refers to whether the proposed chargeback elements, decisions, and design guidelines
are indeed relevant to the topic and are accurate in terms of content and quality of the suggestions.
Thus, completeness and correctness taken together show whether all the relevant elements are included
in the designed artifact (the completeness aspect), and that no unnecessary or inappropriate elements
are incorrectly included (the correctness aspect). In total, two thorough interviews with chargeback
experts were conducted, each one lasting for two hours. The depth of the discussion allowed the model
to be investigated in great details, and thus to evaluate its correctness.
The completeness and correctness system described above reveals the scientific quality of the designed
artifact. However, it has one notable shortcoming. It reveals little about the practical utility of the model.
The developed artifact should be a solution to a practical problem and empirically useful. To evaluate the
utility of the model, group workshops were employed. Rather than having prolonged one-to-one
discussions into the details of the model, in the workshops larger groups of field experts were shown the
basic structure of the model and the discovered guidelines, and were asked to comment on the utility of
the model for organizations and professionals working with chargeback. Additionally, they were also
asked to comment on completeness, because the two one-to-one interviews were insufficient to
evaluate the comprehensiveness of the model. Correctness, however, was not evaluated in the
workshops, because the broad overview of the model that was presented at the workshops didn’t allow
a detailed discussion on the topic. In terms of completeness, however, it triggered a lot of discussions on
chargeback techniques used by the participants and was useful in further improving the completeness of
the model.
2.4.1 One-to-one evaluation interviews
In total, two two-hour-long semi structured evaluation interviews were conducted. Since the goal of the
interviews required in-depth chargeback expertise and familiarity with all chargeback aspects, for this
evaluation phase only chargeback specialists were selected. Moreover, the two interviewees were both
with extensive chargeback experience and had been responsible for the design and operation of
chargeback models in more than one enterprise, including multinationals and organizations in the public
sector. Both professionals were from Dutch nationality and at the time of the interview were working in
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organizations in the Netherlands, one in the public sector, and one in the private sector in the financial
industry.
Each interview consisted of four main sections: introduction, chargeback model characteristics impacting
success, CCMM structure and decision making guidelines, and closure. The exact interview protocol can
be found in Appendix B: Interview protocol for the evaluation interviews on page 137 and below the flow
of the interviews is briefly described.
The aim of the introduction was to introduce the research and the interview topics to the participants, as
well as to explore the background of the interviewees and their expertise. Then the respondents were
shown the factors influencing chargeback success in order for the latter to be subsequently used as a
tool to analyze how different decisions affected success. The different factors and the relationships
between them were introduced with the help of the impact diagrams from Figure 10 and Figure 11 on
pages 74 and 75.
In the third section the structure of CCMM was discussed in great detail with the help of a diagram that
described its main elements (Figure 22 in Appendix C on page 139). On top of the diagram, the
preliminary text of the sub-sections on the model description (sub-sections 5.1, 5.2, 5.3, and 5.4) was
employed as a reference to cover the guidelines for making the different design decisions. The resulting
discussions were used as the basis for determining the correctness of the model. Once all decisions were
covered, the interviewees were invited to evaluate completeness and to suggest additional elements
that had been omitted during the design phase. Finally, participants were asked to make general
comments about the model and to provide further improvement recommendations.
2.4.2 Evaluation workshops
The six workshops featured 32 participants in total. The number of participants (with the exception of
the researcher) in each workshop was varying between three and ten and this allowed all participants to
actively participate in the discussions. Each workshop lasted between an hour, and an hour and half,
with a tendency for the larger workshops to last longer.
As with the interviews for determining chargeback success, the participants were chosen amongst the
five stakeholders types presented in sub-section 2.3.1, Interviewee selection process: executives,
chargeback specialists, chargeback recipients, IT/Cloud specialists, and consultants. Twelve of the actors
who had previously taken part in the study on the factors impacting chargeback success also participated
in the workshops. The rest were professionals who were seeing this research for the first time. The nine
organizations in which the participants worked included the ones from Table 5 on page 30, plus two
banks (BANK1 and BANK2) that had extensive experience with chargeback. Almost all the workshop
attendants were once again employed in The Netherlands and from Dutch origin. However, there were
also three senior professionals from the French and Belgian IBM offices who took part in the fifth
workshop through of a tele-presence conferencing system.
Table 7 describes the professional background of the participants and how they were grouped in
different workshops sessions. Figure 4, on the other hand, displays an overview of the balance between
the stakeholder types who participated in the workshops. In comparison to the comparatively lower
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percentage of executives in the interviews on success factors, in the workshops that stakeholder group is
better represented with four out of thirty-two members.
Workshop Participant Stakeholder type
number
number

Company

Interviewed
before

1

IBM
IBM
IBM
IBM
IBM
IBM
IBM
GOV
GOV
GOV
IBM
INS1
MUN, INS2
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
BANK1
IBM
IBM
BANK2
IBM
IBM

x

2

3

4

5

6

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

IT specialist
Consultant
Charges recipient, IT specialist
IT specialist, chargeback specialist
IT specialist
Consultant
Charges recipient, consultant
Executive
Chargeback specialist
Chargeback specialist
Consultant
Chargeback specialist
Chargeback specialist
IT specialist
IT specialist
IT specialist, consultant
Executive
Executive
IT specialist
IT specialist
Charges recipient, IT specialist
Charges recipient, consultant
Charges recipient, consultant
Charges recipient, IT specialist
Charges recipient, IT specialist
IT specialist, consultant
Executive, Chargeback specialist
Charges recipient, consultant
IT specialist, consultant
Charges recipient
Consultant
Consultant

x
x
x
x
x
x
x
x
x
x

x

Table 7. Overview of the workshop participants.
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Executives, 4

Consultants, 12
IT Specialists,
14

Chargeback
specialists, 6

Charges
recipients, 9

Figure 4. Number of workshop participants from each stakeholder type. Total sum is higher than 32, because some
participants belong to more than one stakeholder group.

The aim of the workshops was to focus mostly on evaluating the completeness and utility of the model.
This requires the validation of the model with a large number of professionals and some direct
interaction between the researchers and the evaluators, and thus the workshop format was selected as a
more time-efficient approach to achieving that in comparison to one-to-one interviews. Moreover, it
allowed the researcher to observe stakeholders from different backgrounds commenting on the model,
and see if there were elements or guidelines that were favored by one group of stakeholders, but
disapproved by another. The large number of participants and the medium duration of the workshops (1
to 1.5 hours) allowed for the model to be described at a higher level, thus providing an excellent
opportunity to evaluate both completeness and utility. Evaluating correctness, on the other hand,
required more in-depth investigation of the proposed CCMM and profound chargeback expertise, and
for this reason it was accomplished in the one-to-one interviews.
The structure of the workshops was aligned with the aforementioned evaluation objectives. Rather than
the usage of a highly detailed description of the CCMM, a higher-level model overview was presented to
the participants, and the main design guidelines were briefly outlined. Each workshop consisted of two
parts, a presentation of the model (30 minutes by design) and an evaluation discussion (30 minutes).
However, in practice during all the workshops the discussion was always started in parallel to the
presentation, and usually the presentation lasted between forty minutes and an hour. A few of the
workshops were prolonged up to an hour a half. The rest of the time was used for a discussion on
completeness and utility, and for questions and answers.
The presentation of the CCMM consisted of four sections, an introduction, overviews of the impact of
Cloud on chargeback and of the factors impacting chargeback success, and a more detailed description
of the meta-model itself. The exact slides used during the presentations can be found in Appendix D on
page 140 and here a brief overview of different sections is provided. During the introduction the
researcher introduced himself, the topic, the goal of the workshop (to evaluate the completeness and
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utility of the model), and the attendants were encouraged to interrupt and comment at any time. In the
Cloud section, the unique characteristics of this technology were presented (mostly to the benefit of the
less technically savvy participants) and it was discussed what challenges and opportunities CC posed to
chargeback design. Then, the factors impacting the success of a chargeback model were concisely
covered not only in order to be validated once again, but also to be used as a tool to explain how the
different chargeback design guidelines were created. Finally, all the chargeback elements/decisions were
presented, and it was explained how designers could improve chargeback success and how they could
charge for the different types of Cloud services.
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Overview of the Cloud-Chargeback Relationship

Chapter 3 provides and extensive overview of the relevant literature on the topics of chargeback and
Cloud. To start with, definitions of the concepts are provided (see Table 20 on page 145 for a summary of
the definitions of all the main constructs). The pros and cons are discussed, and different types of Cloud
services and chargeback models are presented. Subsequently, the impact of Cloud computing on
chargeback is analyzed. Thus, answers are given to sub-questions A and B.

3.1 Chargeback
Based on the scientific literature, below is presented a general overview of the chargeback topic. A
definition of the concept is provided, and the chargeback advantages and disadvantages are discussed.
Readers are also presented with the current trends of chargeback adoption, as well as the mainstream
types of chargeback models.
3.1.1 Definition
In the Oxford Dictionary of Contemporary English (“Chargeback,” 2010) the term chargeback is defined
as the “act or policy of allocating the cost of an organization's centrally located resources to the
individuals or departments that use them.”
Therefore, chargeback for Cloud services can be defined as the process of allocating the costs of the
Cloud services an organization provides to its employees to the organizational units that use those
services. This definition is built on top of the one from the Oxford dictionary, but is tailored especially
towards Cloud services and captures the meaning used both in academic research (Gerlach et al., 2002;
Hufnagel & Birnberg, 1994; Ross et al., 1999; VanLengen & Morgan, 1993) and enterprise IT service
management frameworks such as ITIL (Iqbal & Nieves, 2007) and the IBM Process Reference Model for IT
(PRM-IT) (Finden-Brown & Long, 2008).
A note should be made on the meaning of the term organizational unit used in the definition. This is a
collective concept that denotes an administratively well-defined part of the organizational that is
charged for the provisioned IT services. Depending on the organizational structure and on what parts of
the organization have to be charged for services, it could be an organizational department, business line,
business unit, or a similar term. As is often done in the relevant literature (Gerlach et al., 2002; Iqbal &
Nieves, 2007; VanLengen & Morgan, 1993), in the rest of this work these concepts are used
interchangeably to exemplify an organizational unit.
Finally, as already explained in the introduction, chargeback for IT and Cloud services is the topic of this
work. Services are “the intangible equivalents of a products” and a “means of delivering value to the
customer without the transfer of ownership of resources and risks” (Iqbal & Nieves, 2007). The
implication is that in the world of chargeback for Cloud services IT services are delivered to the
organization, instead of raw IT resources, such as servers, or software.

Chapter 3. Overview of the Cloud-Chargeback Relationship - 3.1. Chargeback
Page 39 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

3.1.2 Pros and cons of chargeback
As visualized in Table 8, a number of advantages and disadvantages of chargeback can be identified from
the scientific literature. Chargeback is generally considered as a means of cost control that can develop
IT cost awareness, enable cost reductions, and prevent subsidization (Atkinson, Kaplan, & Young, 2003;
Computer economics, 2007; Drury, 1982; Gerlach et al., 2002; Ross et al., 1999). On the negative side,
however, it could result in counter-productive IT usage behavior or in overhead costs that outweigh the
benefits, and it could discourage experimentation with new technologies (Cooper, 1987; Drury, 1982;
Gerlach et al., 2002). Below those potential advantages and disadvantages are explained in greater
detail. Nevertheless, it should be made clear that all those are potential pros and cons, rather than
properties of chargeback itself. Whether the benefits will be realized and the potential disadvantages
avoided, depends on the design and implementation of the chargeback model.
Pros




IT cost awareness
IT cost reductions
o On the consumption side
o On the provisioning side
Subsidization prevention

Cons and risks
 Counter-productive IT-usage behavior
 Discouraged technology experimentation
 Costs outweighing the benefits

Table 8. Pros and cons of chargeback.

In the scientific literature chargeback is predominantly identified as a means of IT governance (Computer
economics, 2007; Gerlach et al., 2002; Ross et al., 1999) that can create IT cost awareness and reduce
costs. To start with, chargeback results in consumers beginning to pay for the services they use, and that
in turn makes them aware and self-conscious about their IT consumption behavior. The expected result
is a reduction of unnecessary IT expenses. Such reasoning is also supported by empirical research. In a
study over 192 companies Drury (1982) shows that applying chargeback for computing services succeeds
in raising awareness about IT costs.
Raising IT cost awareness might be considered as the first step towards achieving IT cost reductions,
because it could change usage patterns. Yet, a more detailed inspection of the literature shows that cost
benefits of chargeback can be achieved in two complimentary ways. More precisely, costs could be
reduces both on the consumption and the provisioning side. On the consumption side, cost reductions
arise from the more cost-efficient choice of services and the discontinuation of unnecessary services. In
terms of service selection, making user pays per use stimulates price sensitive consumers to opt for more
cost-efficient services and to discontinue unnecessary ones (Gerlach et al., 2002). Moreover, The variety
of service tiers and the pay-per-use pricing models offered by many Public Cloud services could be
further conducive to such cost reductions (Computer Economics, 2007).
On the provisioning side, chargeback could reduce costs by improving the effectiveness of the IT
department. Firstly, the chargeback process generates valuable information about the costs of services
that can then be leveraged by IT managers to make more cost-efficient investment and provisioning
decisions, such as whether to maintain or replace certain systems (Drury, 1997, 2000). Furthermore,
making users pay results in internal consumers exercising pressure regarding the price of services that
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can further increase the efficiency of the IT department (Gerlach et al., 2002). This is especially relevant
if it is possible to do benchmarking against prices of similar services used by other companies or
provisioned from the market. The current tendency towards standardized Cloud services (Armbrust et
al., 2010; Vaquero, Rodero-Merino, Caceres, & Lindner, 2008) further facilitates such benchmarking
opportunities and promotes cost pressures for the delivered IT services.
On top of IT cost control benefits, chargeback can be used to prevent subsidization (Atkinson et al.,
2003). Subsidization occurs when a unit that is a light consumer of a service pays a disproportionately
high IT bill, in effect subsidizing heavy users. The latter can not only result in inefficient consumption and
provisioning decisions, but can also give rise to conflicts between departments, thus impairing
collaboration. Accounting scientists have shown that excessive subsidization could have additional far
reaching consequences and could even influence the competitiveness of the firm by affecting the prices
of its products (Atkinson et al., 2003). Since subsidization is just another name for inaccurate allocation
of costs, it can affect the estimation of the costs of the produced products or services, subsequently,
their price, and in turn, competitiveness. While this may not be an issue for companies that spend
relatively little on IT, it might be a concern for information intensive organizations, such as the ones in
the financial sector, because they spend a more substantial portion of their revenues on IT.
On the negative side, chargeback also faces some criticism. To start with, there are fears that chargeback
based on actual usage could unnecessarily discourage consumers from the usage of a service and lead to
counter-productive results (Gerlach et al., 2002). For example, if the costs of a help-desk are allocated
based on the number of call-minutes, consumers might be discouraged from seeking support. Such
reasoning especially applies for IT services that have support functions because it is more difficult to
quantify their value.
Another point of criticism is that chargeback could discourage consumers from experimenting with new
technology (Drury, 1982). The motivation behind it is that users who are charged for IT might be less
willing to try out new technologies in comparison to consumers who are not. Therefore, organizations
willing to pioneer in the technology field should take such behavioral implications into account during
the design of their chargeback models.
Finally, applying chargeback could be an expensive and cumbersome activity by itself. For example,
determining the cost of the different services requires a lot of accounting work and commitment from
different levels of the organization. Furthermore, expensive chargeback systems might be necessary.
This leads to the idea that chargeback costs could outweigh the benefits (Cooper, 1987). While
potentially high chargeback cost is not a disadvantage by itself, it is certainly an aspect that has to be
taken into account during chargeback design.
3.1.3 Adoption of chargeback
Research consistently shows that less than half the organizations apply chargeback for IT (Drury, 1998;
McGee, 1988; B. Raghunathan & Raghunathan, 1994). This trend tends to hold also in the beginning of
the 21st century. In a study over 94 organizations, the IT research company Computer Economics (2007)
reports on the adoption of chargeback for IT services. Figure 5 visualizes the results. It turns out that 42%
of the companies do not charge back for IT. On the other hand, nearly a quarter of the organizations are
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mature enough to charge back the full IT budget, and the rest of the respondents are charging back only
parts of the IT budget.

Figure 5. Portion of IT budget charged back to business units by percentage of IT companies (Computer Economics, 2007).

The report results indicate that in the current organizational landscape there are a lot of opportunities
for applying chargeback. Moreover, the data suggest that chargeback could be gradually incorporated
into the organizational practices, without the need for a rapid transition from no chargeback to
chargeback for the whole IT budget. Finally, the Computer Economics researchers suggest that the
growing use of subscription based Cloud services further encourage the adoption of chargeback, because
they could be easily charged back.
3.1.4 Chargeback models
While it was already discussed what chargeback is, the concept chargeback model still needs
clarification. The term chargeback model lacks a precise definition in the scientific literature. Researchers
speak of chargeback systems (Drury, 1997, 2000; C. Lin, 1983), chargeback practices (Gerlach et al.,
2002), and chargeback approaches (Bon, 2008; Iqbal & Nieves, 2007; Stiller et al., 1998). Furthermore,
they do not give precise definitions of those concepts. Yet, they all tend to employ the same meaning
behind the different expressions. In this work the term chargeback model is employed because according
to design research (Hevner et al., 2004), a model is a conceptual representation of a complex system.
This is precisely the necessary level of abstraction required for the design work performed in this
research.
In accordance with the underlying notion behind the aforementioned chargeback systems, approaches,
and practices, the following definition of a chargeback model for Cloud services is used throughout this
work:
A chargeback model for Cloud services is a conceptual representation of how the organizational
units are charged back for the Cloud services provisioned by the IT department of the organization.
In this model, the presence of some form of an IT department is assumed, as is typically the case with
medium and large organizations. A situation in which business units provision their own IT services, thus
bypassing the IT department function, is not considered in this research, because then the units in
question bear the IT costs themselves, and no chargeback is necessary.
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Having defined what a chargeback model is, questions arise about the types and structure of chargeback
models. Unfortunately, the scientific literature gives hardly any answers. There is no work describing the
structure of chargeback models. A taxonomy of their types is also lacking. Most scientists prefer to just
describe a chargeback model in free text and, as evidenced by Table 9, they often write about
chargeback models that might be largely incompatible with each other in terms of structure (Atkinson et
al., 2003; Drury, 1997; Gerlach et al., 2002; Iqbal & Nieves, 2007). The lack of common structure
motivates the necessity for the development of a meta-model that describes and compares chargeback
models in terms of their structural elements. Thus, the construction of the CCMM is important because it
would enable further research in on the topic a more systematic manner. This makes the CCMM more
valuable that creation of a taxonomy. While from a theoretical perspective it might be useful to
differentiate between types of chargeback models, in practice the utility of a taxonomy is low if it is
impossible to compare in a systematic manner even models from the same type.
Model name
No
chargeback
Notional
charging
Tiered
subscription
Metered
usage
Direct plus
Fixed costs
charging
Market based
pricing
Negotiation
charging
Management
set prices
Activity based
costing

Description
The organization applies no chargeback and the IT costs form a general organizational
expense (Computer economics, 2007; Drury, 1982).
A model according to which organizational units are only notified about the charges,
but not charged in practice (Bon, 2008; Iqbal & Nieves, 2007).
Services are offered to consumers in different tiers, e.g. bronze, silver, gold, and user
are charged a corresponding subscription fee (Iqbal & Nieves, 2007).
Service usage is metered and consumers are charged based on actual usage (Abdat et
al., 2010).
The costs directly related to a service are augmented with part of the general IT
overhead and are charged back to users (Iqbal & Nieves, 2007).
Costs are divided between organizational units based on a common denominator
such as the number of employees or the revenue of the department (Iqbal & Nieves,
2007).
When services are provisioned externally from the market, the market price could be
directly allocated to consumers (Gerlach et al., 2002).
A chargeback approach according to which the prices are set through negotiation
between the IT department and the different consumers (Gerlach et al., 2002).
Internal charges are determined by executive management (Gerlach et al., 2002).
IT costs are attributed to activities based on the rate with which the latter consume IT
resources (Atkinson et al., 2003; Gerlach et al., 2002).

Table 9. Types of chargeback models according to the scientific literature.

To provide a better overview of the differences in the lack of structure in the description of chargeback
models and to set the stage for the development of CCMM, below the types of chargeback models listed
in Table 9 are presented in greater detailed and their advantages and disadvantages are discussed.
No chargeback. With 44% percent of organizations not applying IT chargeback (Computer economics,
2007), “no chargeback” is the most popular “chargeback” model. The term is used to denote that the
expenses of the IT department are not directly charged to organizational units, but are treated as general
organizational overhead and paid from the organizational budget. Drury (1982) explains that the “no
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chargeback” model is often applied only to a portion of the IT expenses that cannot be directly
associated with services, usually overhead, while the rest of the costs are charged back through other
models. Drury emphasizes that this model exhibits none of the chargeback advantages discussed above,
but mentions that it has merits of its own. Namely, it is simple, does not require additional accounting
costs, and allows users to experiment with technology (something that might not happen if they had to
pay for the services).
Notional charging. Rather than a chargeback model by the definition used in this work, notional charging
according to the ITILv3 terminology is more of a decision to whether chargeback would be done in
practice. That is, whether money would be transferred between internal accounts or whether the
organizational units would just be notified of the charges, but not actually pay them. The latter case is
called notional charging, and it could be used as a method to raise awareness of IT costs and to provide
insights into the costs of the used IT services. However, although informative, notional charging has less
of a behavior steering effect, if the organizational units are actually not paying the charges. Yet, this is
viewed as a good transition step into actual charging (Bon, 2008), because it allows for the gradual
introduction of the charges. To further strengthen cost reduction and behavior steering incentives, two
different financial books can be used for reporting, one with the charging and one without. Then
management reporting and performance evaluation and reward systems could be tied to the reports
that incorporate charges. The negative side of the latter approach is that it would lead to additional
accounting overhead and that the two parallel records could create further confusion and agency issues.
Tiered subscription. The tiered subscription model involves services that are offered in different tiers
and for which charging is done on a subscription basis. The different tiers could include various service
configurations or bundles, and different warranty and supports levels (usually, bronze, silver, gold (Iqbal
& Nieves, 2007)). Iqbal and Nieves argue that the subscription charging model allows easy management
of the charges, but does not encourage different behavior in regards to usage within the same tier. Yet,
being charged for the service could still influence the choice of the service level/bundle and contribute to
cost reductions.
Metered usage is a mature way of allocating the costs that is based on its actual service usage (Abdat et
al., 2010). For example, costs could be charged on the basis of units such as CPU cycles, service hours,
transactions made, bandwidth or storage used. The metered usage allows greater precision in allocating
the costs and allows transparency of how the costs are generated. Thus, it offers high potential to
influence behavior and decrease unnecessary usage. However, it requires the capability to measure the
usage and that could be both difficult and expensive. Furthermore, the bill could be difficult to
understand if it includes many parameters at the same time, such as CPU times, transactions made,
storage and bandwidth used.
Direct plus is an accounting approach in which the direct costs of a service are charged accordingly and
are further augmented with a percentage of the indirect costs that cannot be directly attributed to a
service. Rather than a chargeback model, this is more of an accounting model that describes how the
costs of a service are calculated, and not how they are allocated. Nevertheless, the ITILv3 refers to it as a
chargeback model (Iqbal & Nieves, 2007).
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Fixed (or user based) costs charging can be thought of as the most simplistic of the chargeback models
according to Iqbal and Nieves (2007). The costs are just divided proportionately on the basis of a
common denominator used to approximate usage, such as headcount or business line revenue, and are
allocated accordingly. For example, if a department has double the number of employees in comparison
to another, then the first department would have to pay twice as much as the second one. If a
department is used as the proportion denominator then costs are just equally split between
departments.
The origin of the name user costs comes from the practice of often choosing the number of employees as
the denominator. This model is simple and easy to implement and it is usually applied in for the whole IT
budget, although it could also be used for separate services with different denominators. The downside
of the fixed/user costs charging is that it contributes little to affecting consumer behavior and enabling
cost reductions. The resulting charges do not provide information on the origin of the costs, are not
related to the usage of a service, and do not allow managers to control costs.
Market based pricing is used when services are obtained externally from the market and the costs are
charged directly to the business according to the market price. Gerlach et al. (2002) argue that this an
optimal approach because, since the service is bought externally, the allocated costs are directly related
to the way costs are incurred by the organizations. Furthermore, market based pricing gives accurate
actual costs of an external service, in comparison to possible accounting inaccuracies when the costs of
an internal service are estimated. Based on these considerations, market based pricing is extremely
suitable for publicly provisioned Cloud services. Yet, it is not always applicable and needs to be used in
combination with other chargeback models. Furthermore, even if a service is provisioned externally the
price of a provisioning unit might not be directly allocable to an organizational unit. For example, if a
public service is priced per server, in comparison to per user, and the server is used by more than one
organizational unit, another chargeback model is still needed.
Negotiation between provider and consumer is a chargeback approach in which the prices are set in
through negotiation between the IT department and the different consumers (Gerlach et al., 2002). The
objective is to choose service prices and allocation rules to which all the parties agree. Thus, if the
process is successful, the IT costs are recovered and the different consumers feel comfortable with the
way they are charged for IT services. Although this model could lead to a chargeback model that works
smoothly in practice, Gerlach et al. (2002) observe that such a process leads to non-optimal or incorrect
pricing of services that does not stimulate cost reductions and to worsening of subsidization issues and
to the building up of tension between departments.
Executive management set prices. As the name suggests, in this case the chargeback policy and the
prices of services are determined at an executive management level (Gerlach et al., 2002). One
advantage of this approach is that it allows managers to manipulate prices in a way that stimulates
certain behavior. For example, high price tags could be put a service that is deemed for phasing out, thus
encouraging consumers to stop using it. In contrast, services the adoption of which would be beneficial
to the organization could be given low price tags to promote faster adoption.
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Another advantage of the management set pricing models is that they could be used to achieve other
political or organizational agendas. The chargeback method used could influence the financial reports of
a company. Therefore, a careful selection of the chargeback model could lead to financial reports that
generate more goodwill towards the company at the financial markets, thus increasing the value of the
stock. Furthermore, high service prices could be used in order to work around governmental regulations
in some countries and bring back profits from subsidiaries, a common application of management set
pricing that is referred to as transfer pricing (Ross et al., 1999).
On the negative side, Gerlach et al. (2002) argue that management set prices fail to promote efficient
service delivery. When the internal price of the service is not correlated to the actual costs of the service,
the IT department faces little external pressure to deliver the service cost-efficiently.
Activity Based Costing (ABC) is an advanced cost accounting approach in which the costs are attributed
to activities on the basis of which the latter consume resources (Atkinson et al., 2003; Gerlach et al.,
2002). In the light of services ABC could be used in a two-step approach. Firstly, it could be applied as a
cost-accounting method to determine the costs of services. Afterwards, it could be used as a chargeback
model to allocate the costs of the services to the organizational units, on the basis of what activities the
units perform and to what extent those activities involve the usage of the IT services.
ABC provides a considerable number of advantages that many of the previous methods lack. Gerlach et
al. (2002) argue that the charges resulting from ABC are easily understood and accepted by internal
customers, because the chargeback method is rationally developed on the basis of the actual usage of
resources. Furthermore, ABC allows accurate allocation of service costs that can then lead to cost
reductions both on the provisioning and consumption side. On the downside, Atkinson et al. (2011)
argue that ABC is very difficult and expensive to implement, and especially so for IT services. ABC
originates from the manufacturing and has been traditionally used for physical goods, and due to the
increased complexity there is a poor track record of successful implementations in the IT world.
As is evidenced by the list presented above, the types of chargeback models presented above hardly
have the same structure and scope. Some of the models deal with price formation (e.g. market based
pricing, cost plus charging, negotiation between provider and consumer, management set pricing), some
are accounting methods (e.g. ABC, and fixed/user costs charging), others focus on the choice of
allocation units (e.g. metered usage and tiered subscriptions), while there are also some that just provide
supplementary chargeback techniques, such as notional charging. This disparity on the types and
structure of chargeback models puts forward the need for a more systematic way of studying the topic.
However, the development of the CCMM is left for section Chapter 5. , A meta-model for chargeback
models, while this chapter continues with the introduction of the main concepts used in this research,
and the relationship between them.

3.2 Cloud computing
Cloud Computing (mainly referred to as the Cloud) is a concept central to this research. Therefore, the
literature review section starts with a definition and an elaborate explanation of the concept. Then the
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Cloud characteristic and types are discussed, as well as the Cloud benefits. Although a general overview,
the focus of this section is predominantly on the aspects that are most relevant to chargeback.
3.2.1 Defining the Cloud
Providing a definition of the Cloud is especially necessary, because although this is not a new concept,
there is still considerable disagreement over the meaning of the term, with more than twenty definitions
available in the scientific literature (Abdat et al., 2010; Vaquero et al., 2008). Some describe the Cloud on
the technical side with terms like utility computing, web services, scalable infrastructure, server
virtualization (Klems 2008, Gourlay 2008, Grumman & Knorr 2008). Others focus more on the Cloud as a
business and delivery model (Armbrust et al., 2009, 2010; Weinhardt et al., 2009).
In the scientific literature there is an abundance of definitions of CC that describe the same notion with
different wording and from different perspectives. Vaquero et al. (2008) make an extensive overview of
more than twenty Cloud definitions and provide a comprehensive one that is also adopted in this work:
“Clouds are a large pool of easily usable and accessible virtualized resources (such as hardware,
development platforms and/or services). These resources can be dynamically reconfigured to adjust to a
variable load (scale), allowing also for an optimum resource utilization. This pool of resources is typically
exploited by a pay-per-use model in which guarantees are offered by the [provider] by means of
customized [Service Level Agreements] (SLAs).”
With the notion of Clouds being explained, Cloud services could be defined as services provisioned
through a Cloud. Yet, to avoid ambiguity, a note should be made that the virtualized resources
mentioned above, and thus the Cloud services, are delivered over a computer network or the Internet
(Armbrust et al., 2010).
The definition above is even more useful, because it touches on three Cloud aspects relevant for the
following chapters, the scalability of resources, the pay-per-use pricing model, and the SLAs. While the
first two are discussed in great details in 3.2.2, Cloud characteristics, the latter is briefly elaborated in
this paragraph. Since a (Cloud) service is intangible, in comparison to physical products, such as servers,
it needs to be clearly defined through an SLA describing in details the nature of the offering (Kandukuri,
V, & Rakshit, 2009). Therefore, when discussing Cloud services, SLAs that clearly define them are
expected by definition, as is also the standard in ITIL and PRM-IT (IBM, 2008a; Iqbal & Nieves, 2007).
From a chargeback perspective, without an SLA it would be unclear what to charge for.
While the definition presented above provides synthesized description of the Cloud, further elaboration
of its characteristics is necessary to understand its significance for the business and the impact for the
chargeback models of an organization. Therefore below the different Cloud characteristics and types are
explained in detail, and then their impact on chargeback is discussed.
3.2.2 Cloud characteristics
Scientists are prolific in listing characteristics of Cloud Computing. In their research on defining the
Cloud, Vaquero et al. (2008) provide a rather extensive list of characteristics that are repeatedly
mentioned by different authors. Some of the terms include virtualization, scalability, pay-per-use,
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standardization, self-service, user friendliness, internet centricity, centralization, service SLAs, variety of
resources, as well as many others. The list is long and those concepts certainly differ in the degree to
which they characterize the Cloud.
To address the problem of using a large number of terms, most of which only marginally improve the
description of the Cloud, IBM proposes a shortlist of five fundamental characteristic that sufficiently well
describe the Cloud and differentiate it from more traditional IT (Vos & Heusden, 2010). The lists includes
the concepts elastic scaling, rapid provisioning, flexible pricing (pay-per-use), standardized offerings, and
virtualization and they are briefly described Table 10. Further each concept is described in more details
and the analysis how those concepts affect chargeback is presented in section 3.3, Cloud impact on
Chargeback.
Cloud characteristic
Flexible pricing / Payper-use
Elastic scaling
Rapid provisioning
Standardized offerings
(through self-service
& automation)
Virtualization

Description
Computing capabilities are exploited in pay-per-use models in which users
have to pay for the actual consumption of services and/or resources.
Resource availability can scale up or down by large factors as demand
increases/decreases
Computing capabilities and services are immediately provisioned without
physical delivery and transferring ownership or resources.
Cloud services are highly standardized and offer limited customization. They
are usually available through self-service interfaces and the request and
provisioning processes are automated.
Computing resources, from servers to applications, are virtualized to provide
independence of underlying infrastructure and optimal utilization of
resources.

Table 10. Five fundamental characteristics that describe the Cloud (based on (Vos & Heusden, 2010)).

Since pay-per-use and virtualization concepts are heavily discussed in the subsequent sections, and
below they are explained in greater details.
Pay-per-use is one of the most widely employed concepts used to describe the Cloud from a business
perspective (Abdat et al., 2010). The term is used to describe pricing models in which the payment is
somewhat related to the actual consumption of a service, as opposed to payments that are not related
to the consumption level (e.g., purchasing of software licenses or hardware). Thus, consumers are
offered to pay only for actual usage and this greatly differentiates Cloud services from more traditional
IT.
Two types of pay-per-use models can be differentiated, subscription-based and consumption-based
(Abdat et al., 2010; Vaquero et al., 2008). Subscriptions are charges based on the time or period users
are allowed to use a service, while consumption-based charging employs a variety of consumption
metrics to approximate the level of usage. Typical examples of subscription-based services are monthly
subscriptions, e.g. for an online e-mail service or for a customer relationship management system. On
the other hand, examples of usage-based pricing models are those based on the number of transactions
made, the amount of storage used, the network traffic consumed, or the number of CPU cycles utilized.
Regardless of the differences between usage and subscriptions, further on, they are both referred to as
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“pay-per-use” payment models, because pricing is somewhat tied to consumption, and if usage or
subscription is discontinued, no further expenses would be made.
From a chargeback perspective, in theory pay-per-use appears to be highly conducive to chargeback. As
discussed earlier, chargeback can reduce costs and prevent subsidization only if costs are allocated in a
manner that reflects how costs are generated. Therefore, pay-per-use plays a substantial role in the
discussion of the impact of Cloud on chargeback in sub-section 3.3. The same also applies to
virtualization and for this reason it is further elaborated below.
Virtualization is another characteristic of the Cloud that needs an additional explanation, because of it its
profound impact on the economics of the Cloud. It is a “technique for hiding the physical characteristics of
computing resources from the way in which other systems, applications or end users interact with those resources”
(IBM, 2007). This allows software applications to be hosted independently of the underlying infrastructure

and to be freely and seamlessly moved between software platforms and physical servers. This property
of virtualization is highly relevant for this research because it allows very high utilization of resources,
enables the elastic scaling, and the accompanying flexible pricing, thus greatly differentiating the
economics of the Cloud from that of traditional non-virtualized technology (Harms & Yamaritino, 2010).
Virtualization allows applications to be easily moved between servers the computing capacity of which is
not fully used. This can dramatically increase the utilization of computing resources from an average
between five and thirty percent in a non-virtualized environment to an average between seventy-five
and ninety percent (Harms & Yamaritino, 2010) in a moderately large Cloud. Such high utilization results
in substantial cost reductions. Furthermore, it is the enabler of pay-per-use, because it minimizes the
costs of unutilized capacity, costs that are fixed in nature and do not vary with use. Thus, virtualization
changes the nature of the cost structure by decreasing the amount of the fixed costs in favor of the
variable costs. In turn, this has an impact on chargeback that is discussed in sub-section 3.3, Cloud
impact on Chargeback. Below the introduction of CC continues with a description of the different types
of Cloud services.
3.2.3 Cloud types
There are two main taxonomies for the types of Cloud Computing services, one classifying Cloud services
by the layer at which they operate, and the other classifying on the basis of the provisioning model.
3.2.3.1 Cloud types by service layer
In the scientific literature, depending on the service type, CC services are typically classified into three
layers (or levels): Software as a Service (SaaS), Platform as a Service (PaaS), and Infrastructure as a
Service (IaaS) (Armbrust et al., 2010; Vaquero et al., 2008):
Infrastructure as a Service “is the delivery of hardware (servers, storage and network), and associated
software (operating systems, virtualization technology, file systems) as a service” that is done through a
Cloud (Bhardwaj, Jain, & Jain, 2010). Thus, IaaS stands for basic computing infrastructure that is
provisioned in a scalable Cloud manner. Typically, virtual machine images containing platforms and
applications are deployed on top of IaaS. This fundamental role in the provisioning stack makes IaaS the
lowest Cloud layer, because on top of the infrastructure different platforms and applications could be
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deployed. Examples of IaaS include the Amazon Web Services and IBM Smart Business Cloud in which
clients could hire virtual servers and storage space.
Platform as a Service refers to Cloud offerings of software platforms that go beyond basic IaaS and on
which systems can be deployed (Vaquero et al., 2008). For example, rather than just provisioning
virtualized servers, PaaS offers consumers a higher level environment in which they could deploy user
facing applications. Basic PaaS provides access to application/web servers, such as WebSphere or
Internet Information Server, and database servers, such as MS SQL server. More advanced PaaS solutions
go beyond simple hosting platforms and offer consumers additional functionality, such as user
management or a payment platform, that can be integrated in the user facing applications deployed over
the PaaS in question. As Vaquero et al. (2008) remark, probably the best known such platforms are
Google Apps and Microsoft Azure.
Software as a Service is software that is offered as a service over a network and is not locally installed on
the computer systems of the consumers. Abdat et al. (2010) look at it as a delivery model for software
applications and give the following definition: “SaaS is a software delivery model […] in which the vendors
host and operate their software on a data center […] and provide it to their customers over the Internet
and typically on a subscription basis and/or pay-for-use basis.” This definition is especially relevant to this
research, not only because it looks at SaaS as a way to deliver IT services, but also because it provides
insights of the pay-per-use pricing model that substantially different from traditional licensing models.
What Abdat et al. (2010) do not explain well in the above definition, however, is that SaaS is not just any
type of software delivered over the Internet, but more precisely software applications that contain
business logic and face the end user (Sun, Zhang, Chen, Zhang, & Liang, 2007), rather than infrastructure
or platforms used to host other applications, such as PaaS and IaaS. Examples of SaaS are the e-mail and
calendar services from Google Apps, IBM’s Lotus Live online collaboration tools, the Salesforce Customer
Relationship Management (CRM) service.
To sum up, the different Cloud layers are hierarchical in nature, because in terms of provisioning they are
built on top of each other. Figure 6 visualizes this relationship and provides examples. SaaS is directly
facing the end user and could be built on top of PaaS. The latter, in turn, could reside on top of IaaS.
Although, a higher layer Cloud service need not necessarily be built on top of a lower level Cloud
services, this might be the case.
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Figure 6. Hierarchy of the Cloud service layers (based on Verhoeven (2011) and Vaquero et al. (2008)).

3.2.3.2 Cloud types by deployment model
Depending on where a Cloud is deployed and who operates it, two main and two derivative Cloud types
could be identified. The main ones are the Public and the Private Cloud, and the derivatives are Hybrid
and Community Clouds:






The Public Cloud is operated by a public provider who provisions Cloud services to the general
public (Armbrust et al., 2010). Consumers do not own or manage the Cloud but just use the
services delivered from the public provider. To use the Public Cloud organizations need not make
huge investments in buying and setting-up the Cloud. Thus, it enables true pay-per-use and it is
radically different from traditional IT, because it enables at transition from fixed to variable costs
and substitutes large initial investments (or capital expenditure (CAPEX)) with operational
expenses (OPEX). These are business advantages, because they allow efficient use of capital. On
the other hand, they change the structure of costs from fixed to variable, and this allows more
per-use oriented chargeback models.
The Private Cloud is operated by an organization for its own internal use and is not provisioned
to external consumers (Armbrust et al., 2010; Mell & Grance, 2009). This also requires the initial
purchasing of the Cloud environment. An organization gets full control over the provisioned
services, but from a financial perspective they have to make an investment. Although for internal
chargeback pay-per-use could still be applied due to the high utilization enabled by
virtualization, the advantageous CAPEX to OPEX transition cannot be made and costs are usually
fixed rather than variable.
The Hybrid Cloud constitutes of both Public and Private Cloud components/resources (Armbrust
et al., 2010; Mell & Grance, 2009). An organization is typically running a private Cloud, but some
parts of it (extra storage capacity or computing power, for example) are provisioned by the
Public Cloud. Thus, consumers are using services that are built-up out of both public and private
resources and sub-services. Although, this is a hybrid case, from a financial management
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perspective it resembles more that Private rather than the Public case, because for the larger
part an organization has to make the capital investment.
The Community Cloud is a Cloud that is run by a group of organizations that have similar needs
and use it for their own internal purposes (Armbrust et al., 2010; Mell & Grance, 2009). Thus, the
Cloud is run not only by and for a single organization, but by and for a group or organizations. It
gives them high control close to the one offered by the Private Cloud, while at the same time
allows them to realize some economies of scale. This is again a mixture case between the Private
and the Public Cloud. Yet, despite the consolidation and economies of scale, from a chargeback
perspective is it only a small improvement to the Private Cloud in terms of the need for
investments and the fixed costs.

Although four deployment models are identified above, from a chargeback perspective, the Private,
Hybrid, and Community Clouds exhibit characteristics different from the ones of the Public Cloud. The
former necessitate capital investment and have a higher ratio of fixed to variable costs, while the latter
favors OPEX and variable costs. Therefore, since from a chargeback perspective the Hybrid and
Community Cloud types exhibit the characteristics of the Private Cloud, further on they would be jointly
referred under the umbrella of the Private Cloud term. If at some point those concepts have to be
inspected separately, special remarks are made.
Even without referring to the Private and Public Cloud terms, Drury (2000) provides an analysis that can
be used to explain the relationship between chargeback and the Cloud deployment model. He observes
that publicly provisioned IT services can enable more accurate and successful chargeback. Consumers
pay the market price for the entire service and do not have to provision anything themselves.
Consequently, cost accounting becomes very easy and accurate, because the service price forms most of
the provisioning cost, and this also makes chargeback easier.
For privately provisioned services, however, Drury notices that usage-related chargeback is more
difficult, because costs are fixed. The reason for this is the need for large initial investments in software
and hardware, and relatively stable maintenance costs that do not vary with usage. This, combined with
the habit of organizations to internally provision IT services in the past, has led to the evolution and wide
adoption of chargeback models oriented towards charging fixed costs, such as the widely popular
fixed/user costs chargeback model discussed in sub-section 3.1.4.
3.2.4 Benefits of the Cloud
To understand the relationship between chargeback and Cloud services, it is also necessary to briefly
discuss the benefits of the Cloud and why organizations are moving to a Cloud environment. Different
authors focus on different types of advantages. Some focus on the technology advantages of Cloud, such
as elasticity of resources or better security (Grossman, 2009; Kim, 2009; Vaquero et al., 2008), while
others touch on organizational and business benefits enabled by Cloud computing(Abdat et al., 2010;
Armbrust et al., 2010; IBM, 2010). In this work the latter point of view is adopted, because the
chargeback topic is explored in an organizational context. IBM (2010) successfully groups the high level
business advantages of the Cloud into three main types, cost advantages, business flexibility & agility,
and higher quality of services. Table 11 briefly describes how the Cloud enables substantial cost
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reductions, why organizations enjoy higher flexibility, and what improves the quality of Cloud services in
comparison to traditional IT.
Category of Cloud benefits

Cost reductions

Business flexibility

Higher service quality

Enablers and lower level benefits
 Higher utilization of resources (through virtualization)
 Economies of scale
 Lower capital investment & pay-per-use
 Standardization
 Self-service & automation
 Easier maintenance
 Flexible pricing, pay-per-use
 Rapid provisioning
 Elastic scaling
 New services
 New business models
 Highly standardized easy access
 Increased security
 Centralized management
 Reuse and sharing
 Easier and reliable integration (due to
standardization)

Table 11. Overview of the main business benefits of the Cloud and their enablers (based on (IBM, 2010)).

3.3 Cloud impact on Chargeback
Based on the characteristics of Cloud Computing and chargeback discussed above, the authors have
explored the relationships between the two concepts. It turns out that to realize the mentioned above
CC benefits, companies have to implement chargeback, while at the same time there are a number of
challenges to doing so. The following two subsections provide arguments about the reasons for
implementing chargeback for Cloud, and the impediments to doing so.
3.3.1 Reasons for chargeback in a Cloud environment
It turns out that the realization of both the cost and the business flexibility advantages of the Cloud
require some form of per-use chargeback. Below the author argues that there are two underlying
reasons, the “buffet” principle and the fact that business flexibility is heavily dependent on pay-per-use.
The “buffet” principle – failure to do pay-per-use chargeback leads to excessive “all-you-can-eat”
consumption and extra costs that offset the Cloud cost advantages. If no pay-per-use charging is applied,
the characteristics of the Cloud could turn IT consumption into a meal at an all-you-can-eat (AYCE)
buffet. Behavioral research shows that in general people tend to systematically consume larger
quantities of food at AYCE buffet tables than in an eatery in which they have to pay for each dish (Just &
Wansink, 2008; Levitsky & Youn, 2004; Wansink & Payne, 2008). Thus, if food is substituted for IT
services, increased IT consumption would result in an increase in IT costs. Moreover, making a parallel
between a Cloud environment with no chargeback and an AYCE buffet table is easy, because the Cloud
exhibits exactly the same characteristics as buffet tables.
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To start with, no pay-per-use can be equated to the fixed price of a meal at an AYCE buffet. Secondly,
elastic scaling allows unrestricted consumption of IT resources - the all-you-can-eat aspect. Moreover,
self-service is highly characteristic both to Cloud services and buffet tables. Finally, rapid provisioning
makes it extremely easy to request more IT services and offers immediate gratification, precisely as it
works at a buffet table. The result is an explosion in IT consumption, and consequently, an increase in IT
expenses that offsets the cost advantages of the Cloud. Therefore, failure to apply successful chargeback
for Cloud services would in practice result in an inability to realize the theoretical cost advantages of CC
discussed in sub-section 3.2.4, Benefits of the Cloud.

Table 12. The buffet principle – no pay-per-use chargeback for Cloud services leads to an increase in consumption and costs.

While the “buffet principle” was theoretically derived and had not been subjected to a quantitative
validation, it was subsequently confirmed in the empirical part of this research. During two of the CCMM
evaluation workshops, the participants shared experiences about companies that were privately
provisioning Cloud solutions without applying per-use charging. As a result, consumption rapidly
increased beyond expectations to the capacity limit of their Private Cloud environments, and expanding
the Clouds was necessary. These cases are in strong empirical support of the “buffet principle,” and show
that from a cost perspective, the need to charge for Cloud services on a per-use basis is compelling.
Furthermore, it turns out that consumption based charging is necessary to also enable the business
flexibility of the Cloud.
Pay-per-use equates to business flexibility. Another compelling reason to do chargeback for Cloud
services is in order to fully enable business flexibility. As listed in Table 11 above, one of the main
enablers of the latter is flexible pricing. Indeed, pay-per-use is a business advantage by itself because it
offers more efficient use of capital, flexibility in consumption behavior and the corresponding costs.
From a business perspective, having only variable operational expenses that follow demand is far more
preferable than the fixed costs and capacity typically associated with traditional IT. With pay-per-use,
costs follow value generation – they are low when business is weak and demand is low, and increase
when there is high demand due to booming business. Therefore, employing Cloud without pay-per-use
chargeback is equal to forgoing the financial flexibility of the Cloud and leveraging only the technical
flexibility offered by elastic scaling.
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To sum up, pay-per-use chargeback for Cloud services is necessary to realize both the cost and business
flexibility of the Cloud. Table 13 highlights the benefits of the Cloud that might not be realized due to the
arguments presented above. As can be seen from the table, CC still offers a number of advantages.
However, for organizations interested in cost reductions and financial flexibility, the need to charge for
Cloud is compelling. However, there is also a multitude of challenges that make designing a chargeback
model for Cloud difficult and in the following sub-section those are addressed in turn.
Category of Cloud benefits

Cost reductions
(offset by increased consumption)

Business flexibility

Higher service quality

Enablers and lower level benefits
 Higher utilization of resources (through virtualization)
 Economies of scale
 Lower capital investment & pay-per-use
 Standardization
 Self-service & automation
 Easier maintenance
 Flexible pricing, pay-per-use
 Rapid provisioning
 Elastic scaling
 New services
 New business models
 Highly standardized easy access
 Increased security
 Centralized management
 Reuse and sharing
 Easier and reliable integration (due to standardization)

Table 13. Benefits of the Cloud (highlighted) that might not be realized if pay-per-use chargeback is not applied.

3.3.2 Challenges to applying chargeback for the Cloud
While the adoption of Cloud Computing requires the application of chargeback to realize the Cloud
benefits, there are multiple challenges that need to be addressed when considering the topic. Below,
those are addressed in turn.
Transition to services and shared virtualized infrastructure. In a traditional IT environment business
units usually order servers and if chargeback is applied charges are based on the number of ordered
servers (Iqbal & Nieves, 2007). However, as visualized in Figure 7 below, in a Cloud environment the
concept of tangible servers, which are easy to charge, changes to intangible services. Those services run
over a shared virtualized infrastructure that can no longer be allocated on a per-server basis. Not only do
services share the same infrastructure, but also organizational units use the same service.
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Figure 7. Provisioning of servers in a traditional IT environment widely differs from provisioning of Cloud services.

The difference between traditional and Cloud environments gives rise to new challenges to applying
chargeback in the latter setting. To start with, what chargeback models are good for Cloud services?
Moreover, how to measure and charge based on service usage in an environment of shared
infrastructure and services? These questions are later on taken into account during the design of the
CCMM and their answers emerge as useful guidelines in the process of chargeback design.
The deployment model (Private vs. Public) and the cost structure. Pay-per use is easy to apply when
costs vary with service usage and either difficult or inappropriate when costs are fixed regardless of
usage. In the latter case, per-use charges might be inaccurate and not related to the actual costs,
subsequently resulting in decision making based on incorrect financial information and unproductive
results (Atkinson et al., 2003).
Public Cloud services are usually offered through a pay-per-use pricing model (Abdat et al., 2010). Then
service costs vary with consumption and business users can be easily charged per usage. To run a Private
Cloud, however, organizations need to make large upfront investments. This leads to costs that are fixed,
i.e. in the short term they do not vary with demand (Atkinson et al., 2003). Moreover, enabling elastic
scaling and rapid provisioning requires overprovisioning of resources that are not always utilized and add
more fixed costs.
On the other hand, it turns out that the aforementioned arguments do not necessarily make pay-per-use
charging for the Private Cloud inapplicable and diminish the business flexibility benefits. In a large Cloud
environment, economies of scale and diversification of workloads (decreases in demand for some
services are counterbalanced by increases for other services) could bring resource utilization to more
than 90% (Harms & Yamaritino, 2010). This is much higher than the 30% utilization in a traditional IT
environment and increases the ratio of variable to fixed costs. Thus, the cost of overcapacity becomes a
small portion of the total costs, and pay-per-use could in theory be successfully applied for a highly
utilized Private Cloud environment. How can it be applied in practice, however? The current chargeback
models are oriented toward the traditional environment and were good at allocating fixed costs. Thus,
new chargeback models are necessary to match the complexity of the new environment. And there are
even more challenges to applying chargeback for Cloud.
Service types challenges and more. How to charge for the different Cloud services? Can SaaS be charged
the same way as IaaS and PaaS? Are subscriptions, which once made allow unlimited use of a service, an
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accurate way to measure consumption? Or is metering of CPU cycles, network traffic, and memory usage
understandable to managers? How to incorporate the costs of infrastructure into end user services? And
how to do it in a way acceptable to all affected parties? Giving answers to those questions requires good
understanding not only of technology, but also of what makes chargeback a successful tool for cost
control, and what are the concerns and goals of the involved stakeholders.
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Factors influencing chargeback success

Understanding the relationship between chargeback and Cloud provides a foundation for the
development of the CCMM. Yet, if the constructed meta-model is to be helpful in the field of chargeback
design, it is of great pertinence to have good knowledge of the factors that influence the design of
successful chargeback models for Cloud services. Thus, an answer is necessary to sub-question C: “What
factors influence the design of a successful chargeback model for Cloud services?” This chapter deals
with this topic. Firstly, the relevant theory is discussed, and then results and conclusions from the
empirical interviews are presented.
To start with, it is necessary to explain when a chargeback model can be deemed successful. In the
introduction, a successful chargeback model is intuitively described as one that helps organizations
realize the results expected to be achieved through the chargeback model (IT cost reductions and
avoidance of subsidization). Thus, chargeback model success is not defined in terms of a concrete clearly
described finite set of criteria to which a model should conform, but nevertheless is easy to recognize in
an organizational setting. If the chargeback model helps the organization to realize their chargeback
goals, then the model is successful.
Although the definition above is useful to convey the notion of success, it is of little use to chargeback
designers, because it allows the success of the model to be evaluated only after it is implemented. The
ability to anticipate whether a model is going to be successful a priori is of much higher practical
importance. And although there is no scientific study that aims to provide a comprehensive list of factors
that influence success, there are at least some that are mentioned in the academic literature. On top of
those explicitly identified forces, there are also a few that are implicitly recognized by scientists. Below
those two types are discussed in turn, and then the list is expanded with the results from the empirical
research.

4.1 Explicitly mentioned factors
In the scientific and management literature five factors are explicitly mentioned to influence chargeback
success. Those are accuracy, cost of costing, transparency and understandability, controllability, and
fairness, and they are all explained below.
Accuracy is a factor influencing chargeback success that is universally recognized by scientists (Bergeron,
1986; Cisco, 2010; Drury, 2000; Gerlach et al., 2002; Hufnagel & Birnberg, 1989; Ross et al., 1999). This is
the property of a chargeback model that describes to what extent the charges allocated to an
organizational unit for each service accurately approximate the actual costs incurred by the organization
for delivering the service to the unit. The better the costs are approximated with the charges, the higher
the accuracy of the chargeback model.
High accuracy has a profound two-fold effect on the success of chargeback. Firstly, it is conducive to
realizing cost reductions, because it bases both provisioning and consumption decisions on actual costs.
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Thus it enables more efficient provisioning of IT capabilities and stimulates cost-effective consumption
(Cisco, 2010; Drury, 2000). Secondly, it makes chargeback more acceptable to the involved stakeholders
(Ross et al., 1999). The introduction of a new chargeback model is often accompanied by resistance from
the negatively affected stakeholders and attempts for the overthrowing of the model. As a means of
mitigation, high accuracy motivates the correctness of the model, increases the trust for it, makes it
more agreeable to the involved stakeholders, and prevents attempts for overthrowing the model based
on arguments for lack of accuracy.
Before continuing further, it should be explained that accuracy is not a completely objective measure. It
is not always possible to accurately compute the cost of a service (Atkinson et al., 2003), and
consequently, perfect accuracy is impossible. For example, a system administrator might work on a
variety of services. In practice, it is hardly possible to precisely measure how much time he/she has spent
on each concrete service, and thus to compute exactly what part of his/her salary should be allocated to
each service. Yet, during the accounting process educated guesses are made to estimate the costs of
services. The more elaborate the accounting method used and the better the estimates the higher the
accuracy, or more precisely the perceived accuracy. Since in practice it would be almost impossible to
perfectly measure the costs of services, the perceived accuracy term better describes the concept in
question. Yet, for simplicity and compliance with all the academic literature, from here on only the term
accuracy will be used.
Cost of costing. While high accuracy has positive impact on the successfulness of a chargeback model, it
might be expensive to achieve. This raises the discussion of weighting the potential benefits of the
chargeback model against its costs. The term cost of costing is used to quantify the costs of the
application of chargeback and accounting models and to compare them against the potential benefits
(Atkinson et al., 2003; Cooper, 1987; Holzer & Norreklit, 1991). The employment of chargeback models is
associated with significant design, implementation, labor, and IT systems costs. Therefore, chargeback
design should take the costing factor into account in order to provide a model whose benefits outweigh
the related expenses.
Cost of costing is most often discussed in relation to accuracy, with the underlying idea that accuracy and
costs are strongly positively correlated. Higher accuracy is achieved at the expense of higher costs. As
visualized in Figure 8, the higher the cost of measurement, the higher the accuracy.
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Figure 8. Relationship between accuracy and chargeback costs (based on (Cooper, 1987)).

In the context of IT chargeback, cost of measurement is synonymously used to refer to the costs related
to the precise measurement and allocation of the costs of IT services. The more elaborate the accounting
methods used, the higher the accuracy and the costs. The cost of errors, on the other hand, refers to the
costs of missed benefits or errors made due to low accuracy of the chargeback model (Cooper, 1987).
For example, such errors might lead to sub-optimal provisioning or consumption decisions. High cost of
errors is a product of low accuracy. Therefore, the lower cost of measurement that accompanies low
accuracy is negatively compensated by high cost of errors. In line with this reasoning, the design of a
chargeback model should be optimized to balance between costs and accuracy in order to reach an
optimal balance that bests suits the organizational goals (Cooper, 1987; Holzer & Norreklit, 1991).
Transparency and understandability. Researchers who investigate organizational behavior in relation to
chargeback note that a chargeback model should be understandable and transparent to the involved
stakeholders (Drury, 2000; Stiller et al., 1998). In this work these two concepts are investigated together,
because they are tightly coupled, although there is a slight difference between the two.
Understandability refers to whether the charges recipients understand what they are charged for. That
is, do they understand the units of service and their prices? For example, charges for a Cloud service
based on a user subscription is by far more understandable to a consumer with little IT expertise than
charges based on utilized central processing unit (CPU) cycles.
Transparency, on the other hand, refers to whether the involved stakeholders, especially the ones who
get the charges, understand how the charges are formed. Therefore, transparency deals more with the
capability of stakeholders to comprehend the chargeback model and the opportunity to enjoy nonobscure chargeback processes, while understandability deals the capability to understand the charges,
the end product of applying the chargeback model. As mentioned earlier, these two are closely related
and discussed together in the literature (Drury, 2000; Stiller et al., 1998).Understandability is necessary
in order to have transparency, because lack of understanding of the charges themselves (low
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understandability) leads to inability to comprehend the process of forming the charges (low
transparency).
The major effect of transparency & understandability on chargeback success is related to obtaining
stakeholders’ buy-in. Low transparency and understandability lead to resentment of the chargeback
model. Consistent with general findings in organizational science, it is hardly a surprise that employees
boycott non-transparent and incomprehensible processes.
Controllability. Nolan (1977) uses the controllability concept to denote to what extent users/managers
are in control of their IT costs. Chargeback models that enable managers to have impact on IT bills by
changing consumption behavior have high controllability. On the contrary, if users cannot influence IT
bills, then controllability is low.
Controllability can be argued to have profound impact on chargeback success. On the one hand, it is
essential to enable cost reduction opportunities on the consumption side, because it allows managers to
reduce their IT bills by changing consumption behavior. On the other hand, controllability influences the
acceptability of users to the chargeback model (Nolan, 1977). Low controllability leads to resentment,
because chargeback is perceived as unnecessary overhead that does not benefit managers, while high
control allows them to realize cost reductions and accept the chargeback model.
Fairness is another concept investigated by some chargeback scientists (Hufnagel & Birnberg, 1989,
1994). Those authors dub perceived fairness “the key to chargeback systems effectiveness.” In their
works, “allocative” fairness is used as a synonym to accuracy, while perceived fairness refers to user’s
perception of how fair the method is. It is unclear, however, whether in this case the term fair can be
used as a synonym to the words “just” or “unprejudiced.” Managers’ self-interest and opportunism, lead
to perception of high fairness only when the chargeback model is consistent with their goals (e.g. allows
them to get a higher bonus because their profit increases due to lower IT costs). On the other hand, if a
chargeback model is highly accurate, or “allocatively” fair, but leads to higher IT costs for a manager,
he/she might be likely to perceive the model as unfair.
Based on the reasoning above, the term perceived fairness could be considered a misnomer, because its
slightly contradictory meaning to the word fair (just, unprejudiced). Nevertheless, it is a useful concept
to describe stakeholders’ attitude towards the chargeback model and whether they are likely to accept
or reject it. Hufnagel and Birnberg (1989, 1994) argue that perceived fairness impacts the success of the
chargeback model. Low perceived fairness leads to the resentment, and subsequent failure of the model,
while high perceived fairness stimulates stakeholders to participate in the chargeback process.

4.2 Implicitly recognized factors
A close inspection of the discussed above factors influencing chargeback success reveals that their
impact is realized in two separate ways. The examined forces either affect the effectiveness of the
model, or the acceptability to the stakeholders. Those two terms are almost invariably used in the
articles cited in the previous section to describe how accuracy, cost of costing, transparency and
understandability, cost of costing, and fairness impact chargeback success. It turns out that effectiveness
and acceptability are two high level dimensions that are implicitly recognized in the scientific literature
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to determine chargeback success. More precisely, they are used to explain how the other forces
influence success (see Figure 9). Below the two concepts are formally defined, and their choice as
fundamental success criteria is motivated.

Figure 9. Acceptability and effectiveness can be used to explain how the lower level forces influence chargeback success.
Solid arrows visualize a positive relationship, while the dashed ones depict a negative relationship.

Effectiveness determines whether the chargeback model stimulates the desired chargeback results, such
as cost awareness and control, behavior steering, minimization of internal conflicts, more competitive
costing and pricing.
Acceptability determines whether all the involved stakeholders find the model acceptable. High
acceptability means that stakeholders find the model agreeable and are supportive of the chargeback
process. Low acceptability, on the other hand, stands for the lack of support for the model and results in
poor cooperation with the chargeback practices and attempts for overthrowing the model.
Effectiveness and acceptability constitute the two sides of chargeback success. By the definition used in
this work, a model is successful if it rightly serves the organizational goals. Therefore, if a model is to be
successful, it is necessary for it to be effective, i.e. to stimulate the desired results. However,
effectiveness is not a sufficient condition for success, because a model that is conducive to achieving
organizational goals might be at odds with the self-interest of the involved stakeholders. Consequently,
the lack of cooperation of the stakeholders leads to the failure of the model. This is why acceptability
emerges as the second high level factor that is necessary for success and it complements effectiveness.
On top of defining the effectiveness and acceptability constructs above, below their choice as high level
criteria for chargeback success is motivated. The term chargeback effectiveness is regularly used in the
chargeback literature (Bergeron, 1986; Drury, 1982, 2000; Nolan, 1977; B. Raghunathan & Raghunathan,
1994). Drury (1982, 2000) and Bergeron (1986) formally use it as a central research concept synonymous
to success, while the other authors use it less formally to explain the impact of the lower level factors on
chargeback. In this work, the latter view is adopted, because it better explains how some lower level
factors such as accuracy and controllability impact success, while at the same time allows for the
incorporation of factors that do not directly affect effectiveness but still contribute to success. More
precisely, Nolan (1977) and Hufnagel and Birnberg (1989, 1994) use acceptability as a concept impacting
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success that is separate from effectiveness, and does not necessarily contribute to it. A chargeback
model can be highly acceptable but largely ineffective. An example would be a chargeback model that is
aligned with the self-interest of the stakeholders, being highly acceptable as a consequence, but does
little to achieve the set chargeback goals (to reduce costs), and as a result is ineffective.
The work of Nolan (1977) further illustrates how the acceptability concept complements effectiveness in
explaining how low level criteria influence success. He notices that controllability impacts success in a
twofold manner: firstly, through enabling cost reductions on the consumption side, mediated by
effectiveness; and secondly, by reducing resentment due to chargeback being perceived as unnecessary
overhead over which managers have no control.
On top of motivating the choice of both acceptability and effectiveness, it also relevant to explain why
(perceived) fairness is not included as a low level force in Figure 9 above. Hufnagel and Birnberg (1989,
1994) use the concept to describe the attitude of stakeholders towards the chargeback model. Low
perceived fairness is equated to the resentment of the model and leads to its failure, while high fairness
is considered equivalent to the acceptance of the model and is conducive to its success. However, such
interpretation of fairness is remarkably close to the acceptability concept used here. Therefore, in this
work the perceived fairness term is merged into the acceptability concept. The later concept captures
the meaning of the former as implied by Hufnagel and Birnberg (1989, 1994), while at the same time
avoids the problem with oxymoronic relationship discussed earlier between fair (just, unprejudiced) and
the stakeholders’ bias inherent to perceived fairness.
Effectiveness and acceptability being already defined, it is also relevant to further elaborate how they
influence chargeback success. By definition, effectiveness is directly conducive to success, while the role
of acceptability is to prevent lack of cooperation and resentment of the method. Therefore, it can be
argued that the higher the effectiveness, the higher the success. From an acceptability perspective,
however, achieving sufficient acceptance for stakeholders’ cooperation could be considered enough.
Based on this reasoning, the goal of chargeback model designers should be to maximize effectiveness,
while achieving sufficient acceptability. Yet, how can this be done, and what forces impact effectiveness
and acceptability? The next chapter describes how those questions were answered.

4.3 Results
On top of effectiveness and acceptability, and the four lower level factors found in the literature
(accuracy, transparency & understandability, controllability, and cost of costing), four more factors were
discovered to influence success. Those were measurability, predictability, comparability, and
accountability. Table 14 and Table 15 show the results from the interviews. Here the structure of the
tables is briefly described and the discovered factors are discussed afterwards.
Table 14 displays the forces that were mentioned during each interview. In the two leftmost columns,
the interviewees are listed by their stakeholder category and the number of the interview. Then in each
row the factors mentioned by the interviewee are marked with an “x”. Table 10, on the other hand,
displays a summarized view of the results. It lists how many times each factor was mentioned. The
“Total” column shows exactly how many respondents identified the factor in question, while the
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columns to the right display how many stakeholders of a certain type (e.g. chargeback specialist,
executive, etc.) spoke about the factor. Note that the sum of the “per category” counts might be greater
than the total, because some stakeholders have more than one role. Interviewee number two, for
example, is both an IT specialist and a consultant.
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№

Effectiveness

Executive

1

x

IT specialist, consultant

2

x

IT specialist

3

Executive

4

x

Chargeback specialist

5

x

Charges recipient,
consultant
Chargeback specialist

6

Consultant

8

Charges recipient, IT
specialist
IT specialist, consultant

9
10

x

IT specialist, consultant

11

x

IT specialist

12

x

Chargeback specialist

13

x

x

x

x

x

Chargeback specialist

14

x

x

x

x

x

Charges recipient, IT
specialist
IT specialist, chargeback
specialist
IT specialist, consultant

15

7

Acceptability

Measurability

x

Accuracy

Transparency &
understandability

x

x

Controllability

x

Accountability

x

x
x

Predictability

x

x

x

x
x

Cost
Comparability
efficiency
x
x
x

x

x

x

x

x

x

x

x

x

x

x

x

x
x
x

x
x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

x

x

16

x

x

17

x

x

IT specialist, chargeback
specialist
IT specialist, consultant

18

x

x

x

x

19

x

x

x

Charges recipient, IT
specialist
Consultant

20

x

x

x

21

x

x

IT specialist

22

Consultant

23

x

Consultant

24

x

Consultant

25

x

x

x
x

x
x

x

x

x
x

x

x

x

x
x

x

x
x

x

x
x

Table 14. Factors impacting chargeback success mentioned during each interview.
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Executives

13
12
6
21
12

2
1
0
2
1

8
14
7
8
4

0
0
0
2
0

Chargeback IT specialists Chargeback
Consultants
recipients
specialists
0
4
6
5
1
5
4
6
0
6
0
3
4
9
6
9
3
4
5
4
3
4
1
0
0

4
11
4
3
2

5
1
3
1
2

1
7
1
5
2

Table 15. Number of times each factor was mentioned during the interviews. (Since some respondents fell into two
stakeholder categories, the sum of the five rightmost columns is greater than the total count.)

4.3.1 Factors impacting chargeback success
Below each of the factors discussed in the interviews is explained in turn and the findings how those
factors impact success are presented.
Effectiveness, as defined earlier, determines whether the chargeback model stimulates the desired
chargeback results, such as cost awareness & control, behavior steering, competitive costing and pricing.
Before the concept was introduced during the guided part of the interview, thirteen of the respondents
had already recognized it as a force influencing success or as a concept central in their definition of
success. Some participants used the word efficiency to refer to the effectiveness concept. However, after
a discussion on the meaning of the concept, it was always agreed that effectiveness would be a better
term. The use of such a misnomer could also be explained by the fact that the interviews were
conducted in English, a non-native language to any of the participants.
The discussion around effectiveness was mostly centered on whether the chargeback model raised cost
awareness and whether it stimulated mangers to change consumption behavior. One of the interviewees
said: “If you don’t make managers cost aware and if they don’t change their behavior, then you are not
doing anything. The chargeback method is simply ineffective.”
From a technical perspective, two of the IT specialist who spoke about effectiveness, also made an
insightful comment about the relationship between chargeback effectiveness and chargeback for Cloud
services. They said that although chargeback for Cloud services was still its infancy, it had better
potential to be more effective that chargeback for traditional IT resources, because it allowed for more
efficient provisioning. In a resources-based chargeback environment, consumers had to order resources
(typically servers), and thus interfered with the provisioning decisions of the IT department. In a Cloud
services environment consumption decision were separated, thus allowing the IT department to do more
cost-effective provisioning.
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Acceptability determines whether all the involved stakeholders find the model acceptable. Before the
interviewer introduced the term in the guided part of the interview, twelve of the respondents had
already discussed the concept. Some interviewees said that the chargeback model had to be “agreeable”
and “reasonable”, while others used the terms “acceptability” and “organizational acceptance.”
Regardless of the term, however, the respondents were unanimous that if the stakeholders disproved of
the chargeback model, it was going to fail. Yet, they elaborated that it was not necessary for the
stakeholders to be absolutely fond of the model, in order for it to work successfully. Most interviewees
explained that it was enough to reach an acceptability point at which stakeholders were compliant with
the model and were not rebelling against it. This further confirms that the aim of chargeback model
designers should be to maximize effectiveness and reach sufficient acceptability.
Apart from acceptability and effectiveness, eight more factors were found to influence chargeback
success and below those are discussed in turn.
Measurability was a concept that was mentioned mostly by the interviewed IT specialists who had in
depth experience with Cloud. Although it was discussed only by six respondents, it turned out that it was
of utmost relevance for Cloud related chargeback. This was because current technology did not always
allow for service usage to be accurately measured. More precisely, measurability refers to the capability
to precisely measure how many service consumption units have been used and to determine who has
used those consumption units. For example, if a certain service is charged based on completed
transactions, it must be possible to count how many transactions in total have been completed over a
charging period and by whom. This task gets by far more complicated if the chargeback units include CPU
cycles, memory, or network traffic. Having in mind this complexity, the interviewees insisted that
measurability should be taken into account, because “usage based charging [was] possible only through
measuring.”
According to the discussion with the IT specialists, high measurability can be defined as the ease of
collecting service usage data, i.e. how easy it is to match between consumers and consumption amount,
without the usage of highly specialized or custom made technology. On the contrary, measurability is
low when highly specialized or custom software is necessary to collect usage data. An example for high
measurability is charging based on the number of registered users, while low measurability is
characteristic of chargeback based on usage of computing resources, such as CPU cycles and memory.
The interviewed IT specialists confirmed that it was at present difficult to measure and allocate resource
consumption in a Cloud environment. Moreover, there was consensus that low measurability required
investments in specialized technology and consequently increased the cost of costing.
Regarding the impact of measurability on success, the interviewees suggested that it positively
influenced both the acceptability and effectiveness of the chargeback model. From an effectiveness
perspective the capability to gather detailed usage data allowed for effective decision making and more
accurate charges. On the other hand, high measurability reassured the stakeholders in the accuracy of
the model, consequently improving acceptability.
Accuracy. During the interviews, twenty-one respondents spoke of accuracy. This is the extent to which
the charges allocated to an organizational unit for each service accurately approximate the actual costs
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incurred by the organization for delivering the service to the unit. Some interviewees were referring to
the same concept by the names precision, correctness, and fairness. Regardless of the term used,
however, all of them were unanimous that “it [was] all about accuracy.” Most of the chargeback benefits
were perceived to be mainly due to high accuracy. Accurate financial information was necessary to
generate cost awareness, to avoid subsidization, and to promote cost reductions through decision
making based on accurate costs. Thus, most interviewees confirmed that high accuracy greatly improved
effectiveness. However, some of the chargeback specialists also explained that it boosted acceptability.
More precisely, low accuracy led to doubts in the correctness of the charges and resulted in low
acceptability. Moreover, low accuracy was used most often as a reason to dismiss the chargeback model.
Despite the recognized multiple benefits of the accuracy, the interviewees explained that high accuracy
came at the expense of greatly increased cost of costing. Chargeback specialists accentuated the need
for complex (and expensive) accounting methods, while IT specialists underlined the need for precise
(and costly) metering necessary for high accuracy. Therefore, the interviewees were unanimous that a
tradeoff had to be sought between accuracy and cost efficiency. Some of the respondents also noted
that achieving high accuracy, might lead to charging based on low level resources, CPU cycles for
example, and decrease understandability & transparency.
Understandability & transparency were mentioned in twelve of the interviews as a way to improve the
acceptability of the chargeback model. Low understandability (inability to understand what the
consumption units mean) and low transparency (how the prices of the consumption units are formed)
both led to lack of acceptance for the model. Both the IT and chargeback specialists who commented on
the topic paid a special attention on accuracy. They warned that increasing the accuracy too much might
be at the expense, not only of higher costs of costing, but also of lower understandability and
transparency. More precisely, charging based on metered consumption of resources, such as network
traffic, was found as more accurate, but at the expense of being less comprehensible and transparent for
chargeback recipients. Thus, while this might not be an issue for highly technically competent
consumers, more attention should be paid to the tradeoff between accuracy and understandability &
transparency when charges recipients don’t have sufficient IT knowledge. Moreover, the interviewees
warned that this was usually the case – a large number of the charges recipients were managers of
organization units who had little IT expertise.
Controllability is another concept identified from the scientific literature research that was confirmed to
be of high relevance during eight of the interviews. It determines whether chargeback recipients are in
control of their IT costs. However, the respondents elaborated that there were two complementary
aspects of controllability, one on the consumption side, and one on the provisioning side.
On the consumption side, charges recipients should be able to understand how specific changes in usage
behavior would influence their bill. This is essential for the effectiveness of the model, because this is the
driving force most conducive to changes in consumption behavior and subsequent reductions in costs.
On the provisioning side, the chargeback model and its implementation should be designed in such a
way that changes in consumption behavior have the expected results, preferably as soon as possible, in
order for recipients to see the benefits of their actions. The interviewees explained that if changes in
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usage were immediately reflected in IT bills, chargeback recipients found the chargeback method more
acceptable and as less overhead, because they saw the benefits as a direct consequence of their actions.
This further stimulated them for more changes in consumption behavior and also led to an increase in
effectiveness.
Some of the respondents pointed out to the usage of service tiers as a widespread means to improve
controllability. Service tiers are separate versions of the same service that differ in quality and features.
For example, the bronze version of a service might feature service response time guaranteed to be
below twenty seconds, and might have support available only during business hours. The silver tier might
offer 24/7 support, but still be subject to the same response time agreements, while the gold version
might offer both 27/7 support and fast response times up to two seconds. The interviewees explained
that in the Cloud world the usage of service tiers was especially popular, with major players usually
offering their services in different tiers. Examples in the IaaS and PaaS domains were given with a
number of IBM, Amazon, and Microsoft services, while Salesforce CRM was used to illustrate the usage
of tiers with SaaS.
Predictability is another factor that is not mentioned in the literature, but turns out to be highly relevant
in the context of chargeback for Cloud services. Fourteen respondents in total mentioned it, including
most of the chargeback recipients and the IT specialists. Predictability describes to what extent
chargeback recipients are able to predict future bills. While predictability might not be an issue in a
traditional IT environment where chargeback is done for servers and costs are fixed, it becomes far more
significant in a Cloud world. Dynamic scaling of resources with demand and pay-per-use could lead to
fluctuating bills that tend to bother budget minded managers. The latter do not mind bills that are
smaller than expected, but it turns out that they are afraid of bills that greatly exceed expectations.
Despite these concerns, the interviewees commented that predictability did not impact the effectiveness
of the chargeback model. It affected only the acceptability, as unpredictability led to resentment towards
the chargeback model.
An example of high predictability is an e-mail service for which there is a fixed monthly fee per user and
the number of users is relatively stable. On the contrary, predictability would be low for an analytical
data processing service that is highly computation intensive and is charged on the basis of CPU cycles.
Thus, one way to achieve high predictability is to charge fixed subscription fees. However, the
chargeback specialists warned that this usually resulted in a drop in accuracy, and subsequently
effectiveness, and was a tradeoff between the latter and acceptability. The charge recipients and
specialists also suggested another way to improve predictability at the expense accuracy, but inducing a
lower drop in accuracy. It is based on the preferences of managers to know that the bill cannot be larger
than a certain amount. Applying pay-per-use but imposing a limit on the bill improves predictability,
allows for easier budgeting and worst case planning, and improves acceptability. Going over the usage
limit might result in subsidization and a consequent drop in accuracy, but to a smaller extent in
comparison to fixed priced subscription.
Accountability was another factor discovered during the interviews that influenced acceptability.
Accountability is the extent to which charges recipients are able to verify the correctness of the bill. The
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easier it is for them to do it, the higher the accountability, and consequently, the higher the
acceptability. Fixed subscription fees on a per user basis offer the highest accountability, because
managers are just able to multiply the number of people in their team by the amount of the subscription
fee and verify the correctness the bill. However, when metering of IT resources consumption is involved,
such as transactions made and bandwidth consumed, accountability decreases. Verifying the bill in such
cases requires the capability to verify the amount of used consumption units. In turn, this necessitates
managers to have access to specialized IT systems and high technical competence, a highly impractical
requirement for the majority of managers.
The alternative to managers being able to verify the amount of consumed service units is to just trust the
reports from the IT and accounting departments. However, according to the experience of the seven
interviewees who mentioned accountability, this was hardly the case in most large organizations. The
respondents commented they often witnessed disputes, sometimes well-grounded, over the correctness
of the bill. One interviewee explained that “the lower the accountability, the more often you [saw]
disputes over the bill.”
Two ways were offered for increasing accountability. The first one was related to chargeback design and
involved the choice of more accountable chargeback rules. Subscriptions were preferable to metered
consumption of resources, but brought with them the inseparable adverse effects on accuracy. The
second way proposed for improving accountability was related to implementation and was to automate
the metering and chargeback processes as fully as possible. This allowed managers to receive detailed
and up to date reports, thus improving accountability, while at the same time it also minimized chances
for human errors during the preparation of the bill and decreased the need for disputes.
Cost of costing was mentioned by eight of the respondents as a force directly impacting chargeback
effectiveness. As a property of a chargeback model, the cost of costing refers to the expected costs of
chargeback design, integration, and operation. Such costs offset part of the cost reduction benefits. This
decreases effectiveness and lowers the usefulness of chargeback as a cost reduction tool.
It should be noted that in the discussion on costs, half of the eight interviewees used the terms cost
effectiveness/efficiency rather than cost of costing, although both concepts were counted under the
latter label. The respondents were referring to the ratio between the benefits (ideally, financially
quantifiable benefits) of chargeback and the chargeback costs. They were using cost effectiveness to
describe the ratio between the effectiveness and cost of costing concepts. However, for compliance with
the findings from the rest of the respondents and for consistency with scientific theories on accuracy and
cost of costing (Cooper, 1987), here it is considered that cost of costing force by itself has a negative
impact on effectiveness. The higher the cost of costing the more financial benefits of chargeback are
offset leading to lower effectiveness. In practice, however, high accuracy is achieved at the expense of
high cost of costing. Moreover, accuracy has a positive impact on effectiveness that can compensate the
negative impact of the high costs. Thus, here effectiveness is seen as a function of accuracy and cost of
costing (and also the other six forces) in affirmation of Cooper’s theory (1987) visualized in Figure 8 on
page 61. This view is adopted because such a model has higher explanatory value in holistically
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illustrating how effectiveness is impacted by different forces, rather than just focusing on the ration
between effectiveness and costs.
Comparability is another force impacting chargeback design that was mentioned by four respondents
who had in depth expertise with chargeback for Cloud. It turns out that it is a factor highly relevant in a
Cloud environment. Comparability is the degree to which consumers are able to compare the prices of
internally provisioned services to similar or equivalent services offered on the market. One of the
characteristics of the Cloud is standardization and this leads to the availability of highly similar and
standardized services available publicly and on demand. In a traditional IT environment where services
are customized and rarely publicly provisioned in a standardized manner it is hardly possible to
benchmark IT costs on a per service basis. It is usually only possible to compare IT budgets in the same
industry. However, due to the transition to Cloud it becomes possible to easily compare prices of
standardized services. Yet, this still depends on how the chargeback model is designed, and whether
internal service pricing follow the pricing patterns outlined by public providers. If the chargeback model
is designed in a way that allows easy price comparison, then comparability is high. High comparability
allows users to compare prices to external providers and exercise pressure on the internal IT department
for more cost-effective service provisioning. In turn, this results in an increase in effectiveness due to
cost reductions on the provision side.
4.3.2 Overview of the forces impacting chargeback success
In this section the findings about the forces impacting chargeback success are summarized and it is
visualized how each factor impacts success. Table 16 provides the definition of each characteristic and
briefly explains how it affects the effectiveness and acceptability.
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Dimension
Measurability

Definition
The capability to precisely measure the amount
of used consumption units of a service and to
determine who has used those consumption
units.

Influences
Acceptability. Charging on the basis of something that cannot be clearly
measured, but is approximate, leads to mistrust for the model.
Effectiveness. The more precisely usage is metered, the more effective
the charging.

Accuracy

The extent to which the charges allocated to an
organizational unit for each service accurately
approximate the actual costs incurred by the
organization for delivering the service to the unit.

Transparency &
Understandability

The capability to understand what the service
units mean (understandability) and how their
prices are formed (transparency).
Determines whether chargeback recipients can
control their IT bills and costs.

Acceptability. Fundamental for business consumers to consider the
method fair and to trust it.
Effectiveness. The more accurate the charges, the more effective the
chargeback. Subsidization is avoided; decision making and behavior are
based on actual costs.
Acceptability. Consumers are more likely to accept highly transparent
bills that they can understand well.

Controllability

Predictability
Accountability
Cost of costing
Comparability

The extent to which chargeback recipients are
able to predict future bills.
To what extent chargeback recipients are able to
easily verify the correctness of the bill.
All the chargeback related costs, including
chargeback design, integration, and operation.
The degree to which consumers are able to
compare the prices of internally provisioned
services to similar or equivalent services offered
on the market or in other organizations.

Acceptability. Inability to control the bill leads to frustration and
perception of chargeback as unnecessary overhead.
Effectiveness. Behavior can be changed, and cost reductions realized
only if users can control the bill.
Acceptability. Unpredictable bills could be a nightmare for the budget
minded manager, leading to resentment for the chargeback model.
Acceptability. Users find it easier to accept the chargeback model if they
can easily verify bill correctness.
Effectiveness. Weighing the expected chargeback benefits against costs
is key to designing an effective chargeback model.
Effectiveness. Easy benchmarking leads to consumers exercising pressure
for more efficient provision of IT services and a subsequent cost
reductions on the provisioning side.

Table 16. Overview of the eight factors impacting the acceptability and effectiveness of a chargeback model.
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Figure 10 visualizes what the impact of the different factors is on acceptability and effectiveness. The
solid arrows are used to illustrate a positive relationship, while a dashed arrow is used to illustrate
negative impact. For example, higher accuracy improves effectiveness, and the relationship is therefore
visualized with a solid arrow. The only time a dashed arrow is employed is to visualize the negative
impact of high costs of costing on effectiveness.

Figure 10. Impact of the lower level forces on chargeback effectiveness and acceptability.

Table 15 and Figure 11 list the factors found out to influence success by impacting chargeback
effectiveness and acceptability and explain how. However, during the interviews it was also found out
that some of those factors are interrelated and that chargeback designers have to make some tradeoffs
to properly balance between effectiveness and acceptability. Figure 11 displays those interdependencies, while at the same time it also visualizes which factors impact acceptability and which
effectiveness. On the left-hand-side of the diagram are the forces that have favorable influence only on
acceptability. On the right-hand-side are the criteria impacting mainly effectiveness, and in the middle
are the factors influencing both. Straight lines are used to connect concepts that are interdependent and
require some form of tradeoff decisions. Accuracy and cost of costing are connected, for example,
because achieving higher accuracy comes at the expense of higher costs, and an optimal balance needs
to found by chargeback designers. Table 17 lists the tradeoffs mentioned in the interviews. To address
such interrelationships, the chargeback model design section, Chapter 5, offers guidelines how to
optimally balance between the different attributes when charging for various types of Cloud services.
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Figure 11. Relationship and tradeoffs between acceptability, effectiveness, and the lower level forces.

Tradeoff
Accuracy – Predictability

Accuracy – Transparency &
Understandability

Accuracy – Measurability
Measurability – Cost of
Costing
Accuracy – Cost of costing
Predictability –
Controllability

Description
Fixed subscription fees and capped IT bills improve predictability, but
reduce accuracy. And vice versa, highly accurate bills for services with
uneven demand lead to predictability difficulties.
While charging based on detailed metering of computing resources
allows for very high accuracy, it is far less understandable and
transparent for consumers, especially for those with little technical
background.
Achieving high accuracy might require advanced or customized metering
systems and chargeback software, i.e. low measurability by definition.
Low measurability for some services results in higher cost of costing,
because of the need of highly specialized metering systems.
High accuracy involves high degree of expensive software, chargeback
systems, and labor, thus leading to high cost of costing.
High predictability might be at odds with controllability, especially if the
former is achieved through the usage of fixed prices or capped bills.
Because of the fixed price, managers have neither reason nor the
capability to modify the bill and control the costs.

Table 17. Interrelationships between the forces that require design tradeoffs to be made.

4.3.3 Additional findings – implementation considerations
On top of the factors listed in the previous section, the research interviews revealed a number of
implementation issues that were related to the success of a chargeback model. However, none of them
is a characteristic of the model itself and consequently is not part of the answer to research sub-question
C. Therefore, the implementation considerations discovered during the interviews and displayed in Table
18 are not included in the list of factors influencing the design of a successful chargeback model.
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However, the found implementation considerations are all highly relevant to understanding the
chargeback landscape and for this reason they are discussed here.

Support from high
level management
Incentives and
reward systems
Organizational
institutionalization

Total Executives Chargeback IT
Chargeback Consultants
recipients
specialists
specialists
15
2
2
5
6
6
9

1

0

4

6

1

10

0

1

8

2

4

Table 18. Number of times the three Implementation considerations were mentioned to be favorable for successful
chargeback implementations.

Support from high level management for the chargeback processes turns out to be recognized by fifteen
respondents. This is motivated by the perception of most interviewees that chargeback is a top-down
process that is mainly in the interest of the board. Therefore, high level management support is
necessary to enforce compliance with the chargeback practices. Most of the chargeback specialists
interviewed specifically elaborated that their job often required making changes to the organizational
processes that were resented by a number of employees, and especially by chargeback recipients.
Therefore, they explained that they often needed strong support from high level management to ensure
compliance with the chargeback practices.
Incentives and reward systems for managers who successfully reduce costs and for cooperation with the
chargeback practices were recognized by nine of the respondents as an enabler of chargeback success.
Proper incentives align managerial behavior with the chargeback goals. Furthermore, they increase the
effectiveness of the model and the acceptability towards its implementation. Therefore, suitable reward
systems can also be used both to mitigate issues arising from a poorly designed chargeback model with
low acceptability and to increase effectiveness.
Respondents from organizations in the public sector put special emphasis on the importance of reward
systems. They explained that the lack of such incentives could offset the benefits of even well-designed
chargeback models. They used organizations in the public sector as an example of environments in which
chargeback had rather limited success as a cost reduction tool precisely due to the absence of reward
systems that promoted cost efficiency. Not only did managers in such organizations have no incentives
for reducing costs, but also the funding model of those entities discouraged it. Successful cost reductions
lead to the government decreasing the budget of the organization.
Organizational institutionalization is a concept that is used here to describe the need for chargeback to
be formally established as a norm in the organization and to be integrated with the rest of the
organizational processes in order to be successful. Ten of the respondents were discussing the topic and
mentioned three mutually complementing aspects, process embedding and integration, automation, and
continuity:
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Process embedding refers to the degree to which the chargeback processes are integrated with
the related chargeback processes, such as budgeting, accounting, and IT service management,
and the underlying IT systems. The respondents expressed opinions that poor integration largely
lowered the cost effectiveness of the method, and lead to mistakes in the distribution of the
charges, finally resulting in lower chargeback effectiveness.
Automation refers to the usage of IT systems to automate the chargeback processes in an
organization. IT specialists commented that the integration of IT systems with the rest of the
organizational systems, and especially the financial and IT management systems was an excellent
way to embed chargeback in the organization. Both they and the chargeback specialists claimed
that for large organizations, automating the chargeback process with specialized software
packages (rather than excel) and integrating it with the rest of the related systems could greatly
improve chargeback effectiveness. This is because it reduced the chargeback overhead costs and
because it could enable sending correct and up to date bills in smaller intervals (e.g. monthly),
thus improving controllability & accountability.
Continuity (or succession) refers to the capability of the chargeback processes to persevere and
withstand organizational change. Some of the respondents cited situations in which the
“chargeback champion” was leaving the organization after which the so far successful
chargeback practices were discontinued. Those interviewees explained that the following
measures were helpful to avoid continuity issues: succession planning, well documented
chargeback procedures, and, in case of the lack of automation, well documented and
comprehensible spreadsheets.

4.4 Empirical validation
As discussed during the research method description in sub-section 2.3, Semi-structured interviews on
the factors impacting success, the last part of the interview was used for cross-validation of the
completeness and correctness of the findings. The interviewees were shown the list of factors and the
discovered relationships identified until that point, and were asked to comment on the aforementioned
criteria.
In terms of completeness, the cross-validation empirically supported the extensiveness of the list. Until
that point, the comprehensiveness of the list was only grounded based on a theoretical saturation
principle (Eisenhardt, 1989; Glaser & Strauss, 1967). However, during the evaluation stage, all but one of
the respondents confirmed that they considered the list of factors presented to them as complete. They
could not add forces that had been omitted although they were specifically asked to think whether the
presented findings reminded them of something they had not thought of during the previous parts of
the interview. On the contrary, there were affirmative comments that the list contained factors that
were relevant for a variety of stakeholders. One of the interviewees summarized that “a great thing
about the list [was] that it contain[ed] the concerns of different types of people. [He] would not have
thought of all those.”
The only occasion on which a respondent was able to add a force that had not been discussed until that
moment was during the fifth interview, when the interviewed chargeback specialist brought up the
controllability concept after inspecting the list of forces identified until that moment. In the rest twenty
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evaluation phases no new forces were brought up and that can be regarded as an empirical confirmation
of the conclusions from the theoretical saturation principle that the list is relatively extensive.
In terms of the correctness of the identified factors and relationships, the evaluation section resulted in
more lengthy discussions. Most of the interviewees confirmed that the discovered forces were indeed
highly relevant, especially in a Cloud context. On top of that, some interviewees also felt compelled to
reason how each of the factors they had not mentioned impacted success through acceptability and
effectiveness. This added some valuable findings that were integrated into the model and were already
presented in the results section. For example, the positive impact of controllability on acceptability and
the ways to improve controllability and predictability through the usage of service tiers and fixed or
capped IT bills were brought up during the evaluation phase.
During the cross-validation phase, the relevance of two factors, predictability and measurability, was also
questioned. Two consultants expressed doubts about the negative impact of low predictability on
acceptability. They argued that if the benefits of flexible pricing (expenses following demand) were
properly explained to chargeback recipients, the latter would learn to derive business value out of it, and
not necessarily see low predictability as unacceptable. This was a valuable comment to show that good
communication of the chargeback and Cloud benefits could be used to improve acceptability in some
situations. However, it was insufficient to disregard the negative impact of predictability on acceptability
that was reported and backed up by examples from the chargeback recipients.
Measurability was a concept discussed mainly by the IT specialists and consultants, who were mostly
involved with the technical side of service usage metering. And although all the interviewees who
mentioned measurability in the pre-evaluation phases stressed on the difficulties in metering, during the
evaluation phase there was one IT Cloud specialist who insisted that measurability was no longer a
relevant factor, because the current technology was good enough to cope with measurability issues.
Nevertheless, measurability was kept in the list of factors, because the interviewee comments were
considered as biased by the researcher. The former was involved in the sales of specialized chargeback
metering software and had personal interest in promoting it by giving examples how it could solve
measurability issues. Although measurability was kept in the list, the definition of the concept was
slightly reworked to reflect the respondent’s comments. Therefore, the definition presented in the
previous section includes the need for highly specialized or custom software as an indicator of low
measurability.
Another issue that was raised during the evaluation phase was whether effectiveness and acceptability
were independent variables or not. Some respondents commented that assuming independence
between the two concepts was valuable from a modeling perspective, because it provided a good
explanation of how the different forces impacted success and that was useful for chargeback designers.
However, for reasons of objectivity the same respondents warned that in practice independence might
be an assumption and effectiveness and acceptability could be positively correlated reinforcing each
other. One interviewee said that “the more benefits the stakeholders [saw], the more ready they [were]
to accept the chargeback model. And vice versa, higher acceptability [increased] stakeholders’
collaboration and [improved] chargeback effectiveness.” Therefore, although in the theory and results
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sections it was shown that effectiveness and acceptability are not necessarily positively related (e.g. a
chargeback model could be highly effective, but completely lack acceptability), chargeback designers
could nevertheless expect positive synergies from achieving acceptability and high effectiveness.
To sum up, the cross-validation showed that the compiled list of characteristics influencing chargeback
model success could be considered as comprehensive not only from a theoretical, but also from an
empirical perspective. Moreover, the evaluation confirmed the expectations that the attitude of
different types of stakeholders towards chargeback might differ, depending on their expertise and
professional and personal interest. Finally, the interviewees approved the findings and positively
commented on their value as a foundational work that can be used to guide chargeback design
decisions.

4.5 Discussion
In this sub-section a brief summary of the findings is made and the contribution is discussed.
Additionally, the limitations of the study are explored and suggestions are made for future research.
4.5.1 Summary of the findings and contributions
The findings offer an overview of the factors impacting the success of a chargeback model. Thus, they
provide an answer of research sub-question C, “What factors influence the design of a successful
chargeback model for Cloud services?” Eight forces are discovered to impact success (measurability,
accuracy, transparency & understandability, controllability, predictability, accountability, cost of costing,
and comparability) and their effects on success are mediated through two separate, but complementary
aspects of success, acceptability and effectiveness.
In terms of scientific value, the results come as a reassuring confirmation of the findings of previous
research that accuracy, transparency & understandability, cost of costing, and controllability do affect
the success of a chargeback model. Moreover, the scientific body of knowledge is enriched by the
discovery of four more factors, measurability, predictability, accountability, and comparability that turn
out to be especially relevant for chargeback success, and especially so when Cloud services are involved.
The findings serve as a base for the development of CCMM in section Chapter 5. and for providing
design guidelines for the development of successful chargeback models. Furthermore, the results could
be used to enable further research in the chargeback field that is discussed below in sub-section 4.5.4,
Future research.
On the empirical side, the findings come as a valuable addition to the understanding of practitioners of
the forces impacting the success of a chargeback model. The results show that even chargeback
specialists are aware only of an average of five or six of the eight discovered factors. Therefore,
increased understanding of the underlying forces could be useful for the design of better chargeback
models and more organizational benefits. Furthermore, the implementation considerations that were
discovered could further improve the success of chargeback application. Although, the focus on the
research was to find conceptual factors the influence chargeback design and to enable further research,
the unraveled implementation considerations come as a useful tool for practitioners to make chargeback
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work in practice, to increase the chargeback benefits, and to mitigate flaws in the design of the
employed chargeback models.
4.5.2 Further analysis and implications
On top of the main scientific and societal contribution, the findings also bring additional benefits and
areas for future research that deserve an explanation of their own. For example, an intriguing conclusion
that could be drawn from closer inspection of the results listed in Table 14 and Table 15 is that different
types of stakeholders tend to recognize different forces. This is a valuable finding, because it could be
used to better explain the chargeback landscape, the rationale behind the behavior of individual
stakeholders, and thus to help chargeback designers address the unique concerns of all stakeholders.
Notable patterns that can be identified from the results are the following: chargeback specialists do not
seem to be concerned with the cost of costing; measurability is a force recognized mainly by IT
specialists; predictability tends to be mainly a concern of chargeback recipients and IT specialists, but not
of chargeback specialists. Below these trends and their implications are discussed in turn.
The trend that chargeback specialists were not mentioning the cost of costing as a concern is at first
rather perplexing. Those are the professionals who usually run the chargeback practices in the
organization, issue the charges, and keep track of the bookkeeping. Thus, they have a good overview of
the involved financials. Add to that their background in finance and accounting, and it becomes rather
surprising that only one of the chargeback specialists spoke of cost of costing prior to the cross validation
phase. One possible explanation is that the negative impact of cost of costing is largely offset by the
benefits arising from investing in improving other factors, such as accuracy. During the cross-validation
phase this theory was confirmed by a few of the respondents. Yet, concluding that chargeback always
provided more financial benefits that costs is contradictory to the results from previous research
(Cooper, 1987).
The following theory could be used to explain why chargeback specialists avoided recognizing the
importance of cost of costing. To start with, their job was entirely related to the chargeback processes of
an organization. Therefore, from an opportunistic point of view, it could be argued that they have at
least two compelling reasons to disregard the cost of costing aspect. Firstly, higher cost of costing could
be expected to provide more work for the chargeback specialists and to directly lead to increased job
security. Secondly, the application of more complex chargeback practices, and as a consequence
expensive, but more challenging and interesting from a practitioner’s point of view, could be regarded as
a source of professional satisfaction for the chargeback specialists. Therefore, these two reasons could
be used to plausibly explain why chargeback specialists might disregard the cost of costing. This is further
confirmed by the fact that cost of costing was recognized during the cross-validation phase, but then its
impact was partially downplayed. The implication from this explanation is that executives, who are
concerned with cost of costing according to the results, should exercise control over unreasonable
expenses suggested by chargeback specialists.
Another trend that improves our understanding of the current chargeback landscape is that
predictability was recognized mostly by chargeback recipients and IT specialists, but not by chargeback
specialists. To start with, IT professionals understand the usage flexibility of the Cloud, while managers
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are concerned with budgeting. This explains why the former two groups of stakeholders are concerned
with predictability. The lack of interest in predictability from chargeback specialists, however, suggests
that the chargeback models currently in place hardly leverage pay-per-use for Cloud services and instead
resemble chargeback practices characteristic of traditional IT environments. Had this not been the case,
then the predictability concerns of chargeback recipients would have proliferated also to chargeback
recipients. And since this is not the case, such reasoning comes as a confirmation of a few comments by
interviewees that at that time they charged for Cloud and non-Cloud services in the same manner,
usually with fixed fees.
As an additional confirmation of the conclusions made in the paragraph above, measurability was a
concern of IT specialists, but not of chargeback specialists. Once again this could be taken as a sign that
pay-per-use chargeback is still rarely done for Cloud services. Otherwise, chargeback specialists would
have also expressed concerns related to metering.
On top of information about the current chargeback practices, the discussion in the preceding
paragraphs also confirms that the process of implementing chargeback involves a lot of political play and
opportunistic behavior. For example, chargeback specialists might be inclined to adopt heavy chargeback
processes both for job security and out of professional interest. Chargeback recipients might show
resentment for the charging practices if the latter put them at a disadvantage, and external and
consultants and technology providers might have incentives to push through expensive technology and
services. Therefore, addition implications arising from the findings and the discussion above are that
chargeback designers should be well aware of possible opportunistic behavior and that they should
perform the design process having in mind all the discovered factors impacting success instead of just
the ones most relevant to their background.
4.5.3 Research limitations
As discussed above, the findings from this research are valuable both scientifically and in practice.
Moreover, comprehensiveness and validity of the results are ensured through the usage a theoretically
sound data saturation principle and an empirical qualitative cross-validation. Nevertheless, this research
has some limitations that are related mainly to the choice of interviewees and below those are
addressed in turn.
To start with, the respondents participating in this research were all from Dutch origin and their
experience was based mostly on the chargeback practices applied in organizations based in the
Netherlands or the Dutch branches of multinationals. This brings forward the question whether the
findings apply not only for the organizational environment in the Netherlands, but also worldwide.
European and North American organizations, for example, have a history of using different accounting
approaches (Chandler & Daems, 1979). Therefore, if there are large differences between chargeback
practices in Europe and other economic areas, caution should be exercised while applying the findings in
different environments. Nevertheless, there are a number of reasons that allow for a relatively reliable
generalization of the results.
To start with, no evidence for significant differences between chargeback practices in European and nonEuropean environments were found in the literature. Moreover, the forces that were identified from the
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academic literature were based on research that was conducted mostly over American organizations,
and the relevance of those criteria was confirmed in the empirical research made in the Netherlands.
Thirdly, the majority of the new criteria that were discovered during the empirical study were mainly
related to the technology characteristics of the Cloud. The latter are valid at a global scale. Furthermore,
the nature of the distribution of Cloud services is such that the same services are offered worldwide.
Therefore, hardly substantial differences could be expected from the Cloud environments in differ
economic areas. Finally, the findings are based on logically sound reasoning and are motivated by
arguments why certain forces impact success, in contrast to being gathered for example through a
questionnaire without explanation of the underlying reasoning. Due to all those reasons, it can be
expected that the results are valid at a global level. Nevertheless, it could be still possible that in
different environments there might be also other relevant forces the influence success that haven’t been
discovered in this research.
Another limitation regarding the choice of interviewees is related to the representation of the different
types of stakeholders in the set. In terms of stakeholder’s type, there were only two executives in the list
(further on improved with the inclusion of four executives the evaluation workshops), and it could be
argued whether all executives’ concerns are adequately identified from only two interviews. Therefore,
additional interviews with executives would have increased the significance of the findings. Researchers
trying to do further research in the field should try to include more such stakeholders in the list. On the
other hand, it could also be argued that executives are even overrepresented considering the usually
very small ratio between them and other types of stakeholders. Furthermore, it should also be taken into
account that including more interviewees of this type is an extremely difficult task, having in mind the
busy schedules of executives of companies with 1000+ and 10000+ plus employees. An additional
complication that was discovered during the search for respondents was the innate cautiousness of
people of such high level positions to discuss sensitive financial matters such as chargeback practices.
Finally, amongst the set of respondent, more than half are affiliated with IBM. While it might seem that
this an overrepresentation of stakeholders with similar background, it should be noted that the
organization in question is among the few leading companies worldwide that provide Cloud services,
chargeback consulting (e.g. design, implementation, transformation), and chargeback & metering
software and its integration at the same time. Therefore, respondents from IBM had in depth chargeback
and Cloud expertise, and had witnessed and worked on more chargeback models that the rest of the
interviewees. If this is considered from the perspective that this research is with explorative aim, and its
goal is to find as an extensive list of factors as possible, rather than to provide an overview of how
chargeback concerns differ amongst different organizations, then selecting multiple respondents with
broad chargeback and Cloud experience from IBM is a highly suitable decision.
4.5.4 Future research
The findings presented here provide a conceptual overview of the forces impacting the design of a
successful chargeback model. Moreover, they are theoretically sound and qualitatively cross-validated
with the help of field experts. However, a quantitative validation of the model is missing. That is, no
system of metrics for measuring the different variables is proposed. In turn, this does not allow for
quantitative confirmation of the inferred relationships between the concepts. On top of that, the ability
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to operationalize the model would also allow for future research to be made on how different design
decisions influence the lower level factors, acceptability, effectiveness, and success. While having in
mind the different goals of this research, the lack of a system of metrics is not a limitation of the
research itself. However, if one is developed it would be possible to measure and compare the impact of
different interventions and tradeoffs and to accumulate further knowledge on how to improve
chargeback success. Therefore, an open field for future research is the creation of a system of metrics
that allows the quantitative operationalization of the model.
It should be noted, however, that although the aforementioned system of metrics would allow for great
research opportunities in the chargeback field, it is not the goal of this research to create one. On the
contrary, the goal is the development of a CCMM that can guide organizations how to do successful
design of chargeback models. Therefore, the list of forces impacting chargeback success presented here
was compiled to provide the foundational knowledge necessary to create a meta-model and to suggest
useful design guidelines. Once the CCMM is established, however, the availability of a system of metrics
for measuring the different forces would enable future quantitative research on ways to improve
chargeback success.
Another field for future research is to address some of the limitations discussed in the previous section.
To start with, the findings could be validated internationally and it could be explored whether there are
more criteria impacting successful chargeback design that are relevant in other economic areas.
Secondly, future research with more executives could be made in order to have better understanding of
their true needs and concerns. Finally, more respondents from a variety of companies could be included
in order to allow researchers to find out which success factors are more pertinent to different types of
organizational environments.
To sum up, the findings presented here enable a number of opportunities for further research and those
have been discussed above. Yet, the main reason for exploring the topic about the factors impacting
chargeback success was to enable the construction of a CCMM. The following section deals precisely
with this task.
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A meta-model for chargeback models

The previous sections provide an overview of the current chargeback landscape (research sub-question
A), the impact of Cloud computing on charging (sub-question B), and of the forces that impact
chargeback design in such an environment (sub-question C). This section builds on top of these findings
and deals with the design of a CCMM. As it is evidenced by the scientific literature discussed in subsection 3.1.4, Chargeback models, there is a lot of discrepancy between the scope and content of the
different notions referred to by the term chargeback model. To address this, a CCMM is proposed that
explains what the different design elements and decisions are in the context of chargeback for Cloud
services. Furthermore, based on all the findings so far, guidelines for making successful decisions for the
differed design elements are suggested. Therefore, this chapter provides an answer to the main research
question and to sub-question D, the last sub-question.

5.1 Model overview
As evidenced by the previous sections, the concepts used by different authors for a chargeback model
vary widely in scope. And although a consistent taxonomy of the types of chargeback models is missing,
all the reviewed literature discusses relevant chargeback elements. Hereby, all those elements have
been clustered into three categories based on the types of decisions the different elements involved. The
three categories are general chargeback set-up decisions, allocation decisions, and pricing decisions.
Thus, a chargeback model is decomposed into three corresponding high-level building blocks, a general
set-up model, an allocation model, and a pricing model. Figure 12 illustrates this decomposition and the
different elements are explained in more detail further below.
Before proceeding with the chargeback elements, however, it should be noted that in this work cost
accounting is considered as a separate concept from chargeback. This is done for two reasons. From a
logical perspective, cost accounting deals with the computation of costs of services, while chargeback
deals with the allocation of those costs to internal organizational units. Therefore, as it is visualized in
Figure 12 below, the cost accounting processes provide input to the chargeback processes. It is due to
this close relationship that some scientists prefer to investigate these two separate concepts together or
to consider one part of the other (Atkinson et al., 2003; Drury, 1997; Ross et al., 1999). However, cost
accounting is an enormously spacious research field by itself, and this puts forward scoping as
compelling second reason to put a distinct boundary between the concepts. Such scoping allows for
more attention to be paid to the core elements of chargeback.
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Figure 12. The main three elements of a chargeback model.

The set-up model provides the basic setting necessary for the application of chargeback. It deals with
the definition of the general chargeback goals and the institutionalization of the chargeback model.
The allocation model is the heart of the chargeback model and outlines how the costs of IT services are
allocated to organizational units. This is the core of the chargeback model. The goal of the allocation
model is to precisely specify how the costs of each service are allocated to the different organizational
units that use it.
Finally, the pricing model, as illustrated in Figure 13, assists in the transition from the provisioning costs
of a service (incurred by the IT department) to the price at which the service is offered to the internal
consumers. Cost accounting provides insights on provisioning costs. However, in the charging process
the costs of provisioning could be adjusted and a new internal price of the service could be formed. For
example, this is done in management set pricing, market based pricing, and cost plus chargeback
methods and practices (Bon, 2008; Gerlach et al., 2002; Iqbal & Nieves, 2007), in which such pricing
modifications are used to align consumer behavior with organizational goals, to help the IT department
do full cost recovery or be run as a profit center.

Figure 13. The pricing model specifies how to go from service cost to service price.

In the following sub-sections the three main elements, general set-up, allocation, and pricing are
presented in detail.
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5.2 General set-up decisions
The scientific and management literature lists a number of chargeback related decisions that an
organization has to make before implementing chargeback. These decisions are based on the general
structure, process and maturity of the organization. The general set-up category was designed with the
idea to group those choices together. The elements in this group are thematically less cohesively
grouped in comparison to the ones in the allocation and pricing groups, but are joined by the common
feature that the selection of a chargeback model starts with those decisions. Choices made at this level
impact the allocation and pricing options available afterwards.
Figure 14 visualizes the different set-up decisions that have to be made. Each decision is visualized with a
box and is numbered in the upper left corner. Arrows connect the decision title with the possible
choices. For example, according to decision number four, Length of charging periods, chargeback
designers have to choose whether the length of the charging periods should be small or large. For
readability and consistency with the diagrams, in the complimentary text the decision title appears in
bold, while the possible options are both italicized and underlined.

Figure 14. General set-up decisions.

Below all the decisions listed in Figure 14 are explained in detail, and based on the chargeback success
criteria, guidelines are suggested on how to take the different decisions.
1. Reasons for chargeback implementation. Determining the reasons for implementing chargeback is
the most basic decision in the design process. This step is usually completed by the moment an
organization has decided to implement chargeback. Yet, this decision is included here not only for
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reasons of completeness, but also because it impacts subsequent design decisions. According to the
literature discussed so far, the main reasons for applying chargeback could be summarized to the
following three: IT cost awareness, IT cost control, and subsidization prevention. As a first step, an
organization has to determine on which of those to focus and below the options are briefly
explained.
IT cost awareness – chargeback raises awareness about IT costs, more precisely, about the costs of
different services and the IT costs incurred due to the IT needs of different departments. Such
information can be used for informed and strategic decision making, thus enabling more efficient IT
investment and provisioning decisions.
IT cost control – chargeback can be used as a means of cost control/reductions. This builds on top of pure
cost awareness, because the focus is especially on enabling cost reduction opportunities. In addition to
providing information for decision making on the provisioning side, in this case the chargeback model
should steer the behavior of business managers towards more cost efficient IT consumption. Therefore,
high accuracy and controllability cam be expected to be essential to achieving such objectives.
Subsidization prevention – subsidization occurs when a unit that is a light consumer of a service pays a
disproportionately high IT bill, in effect subsidizing heavy users. The latter could result in conflicts
between departments and thus impair collaboration. Furthermore, in organizations in which IT expenses
constitute a large part of the total costs, too low or high IT bills due to subsidization lead respectively to
underpricing or overpricing of the produced products and services, in turn affecting competitiveness. An
organization facing subsidization issues should have subsidization prevention as a reason for doing
chargeback. Accuracy would then be highly relevant, since it is the force that eliminates subsidization.
However, preventing subsidization could cause strong resentment from the negatively affected
stakeholders, and would have to be balanced by improvements in acceptability.
2. Profit or cost center – whether the IT department is run as a profit or a cost center. This is one of the
most fundamental choices related to a chargeback model. Both industrial IT management
frameworks such as ITIL and PRM-IT (Bon, 2008; IBM, 2008a; Iqbal & Nieves, 2007), and scientists
(Hufnagel & Birnberg, 1989; Ross et al., 1999) recognize it as a decision that shapes the chargeback
model. In a nutshell, the profit or cost center decision revolves around the choice whether the IT
department is run as a profit generating unit, or only as a cost generating unit. The IT department is
run as a costs center when it adds only to the costs of an organization, but does not directly generate
revenue, and thus profit. On the other hand, if the IT department generates revenue and directly
adds to the profit (or loss) of an organization, it is run as a profit center. In other words, an IT
department run as a profit center resembles as a separate business by itself.
A cost center is a suitable choice for organizations in which the IT department does not sell products and
services to external clients, because in that case it only generates costs in order to support and enable
the business (Hufnagel & Birnberg, 1989; Iqbal & Nieves, 2007). Then the objective of doing chargeback
is to recover the costs of the provisioned services. Moreover, in some cases running IT as a profit center
is legally impossible. Governmental organizations, for example, could not be allowed to realize profit. In
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addition, Hufnagel and Birnberg (1989) argue that running it as a cost center and measuring its
performance on the basis of cost levels and adherence to agreed service levels, leads to cost-efficient
provisioning of IT services.
A profit center is a cost center alternative that is suitable when the IT department sells services
externally and generates revenue. Furthermore, the subsequent evaluation showed a few more
examples of types of IT departments that can be run as a profit center. Those include shared service
centers or departments that have become a part of the structure of more than one organization due to
mergers and acquisitions. Thirdly, if the IT department is a separate legal entity, for example one
established in a different country, there might be legislation requirements that require opting for a profit
center. Finally, running it as a profit center enables transfer pricing opportunities, such as tax benefits
and transfer of capital tied-up in international subsidiaries (Hill, 2010). Unfortunately, the choice for a
profit center could lead to inefficient provisioning and high prices of IT services, and could also lead to
tension between the business and the IT units that can be further boosted by unfair transfer prices
(Hufnagel & Birnberg, 1989). Thus, a reasonable guideline for deciding on a profit center, would be to
only do it if there are significant benefits (e.g. tax, transfer of capital), or if it is necessitated by
organizational or legal reasons (e.g. external sales, shared service center, legislation).
2.1. Full or partial cost recovery. In case the IT department is run as a cost center, it has to be
decided whether the goal of the chargeback model is to recover the costs for the whole IT
budget, or only for selected parts (Iqbal & Nieves, 2007). Full cost recovery requires that all IT
related expenses are accounted for and allocated. In contrast, with partial cost recovery only
parts of the IT budget are allocated. The rest is not charged back and is treated as general
organizational expense, as in the no chargeback case.
Full cost recovery – the whole IT budget is charged back based on clearly defined services. Since all costs
are charged based on service consumption, this approach has the greatest cost reduction potential.
However, it requires very high maturity in IT service management, cost accounting, and chargeback.
Partial cost recovery – only parts of the IT budget are charged back. This is the predominant approach
(see Figure 5, page 42) and is applied by most organization before they are able to achieve full cost
recovery. It is useful in the following cases (Iqbal & Nieves, 2007):
 Step-by-step introduction of chargeback in the organization. Charging is initially done only for
the services that are most easily chargeable, the low-hanging fruits. Public Cloud services with
entirely direct and variable costs are an excellent starting point.
 A gradual transition to a services environment in which not all services provisioned by the IT
department are clearly defined and listed in a service catalogue. Then usage based charging can
be done only for the catalogued services.
 Activities for which subsidization is desired (e.g. innovation and new technology adoption) might
be charged back at a discount, or included in the part of the budget that is not charged.
 Dealing with indirect costs – overhead that cannot be directly associated with the cost of
services. Not charging indirect costs is a way to improve acceptability, but should be applied
sparingly, because it decreases accuracy and stimulates accumulation of unnecessary overhead.
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3. Notional or actual charging. In ITIL notional chargeback is considered as a separate chargeback
model, next to the models named as tiered subscription or metered usage (Bon, 2008; Iqbal &
Nieves, 2007). However, rather than a chargeback model itself, notional charging is only the decision
whether organizational units are actually charged or just notified about charges and whether money
is changing hands. Therefore, in the model designed here, notional chargeback is treated only as an
aspect of chargeback. Two main approaches can be identified from the literature, notional and
actual charging (Bon, 2008; IBM, 2008b; Iqbal & Nieves, 2007):
Notional charging – users are only notified about costs, but no actual charging is done. Managers are
only notified about the bill they would have to pay if they had to be charged for IT services. However, no
money is transferred between corporate accounts and the chargeback information is not included into
management accounting reports, thus not affecting the financial performance of managers and their
bonuses. Therefore, single-book charging has limited effect on managerial behavior and has little value
as a means of IT costs control. On the other hand, it is useful as an approach that facilitates chargeback
adoption and increase acceptability during the introduction period, because an initial notional
chargeback year prepares consumers for a subsequent transition to actual charging. However, as soon as
the introduction period is over, and especially if the aim of chargeback is IT cost control, it becomes more
beneficial to move to Actual charging.
Actual charging – consumers are actually charged for the consumed IT services. As a consequence, actual
chargeback goes beyond IT cost awareness. Making consumers pay influences consumption choices and
behavior, thus enabling IT cost control. Furthermore, actual charging is also a necessary condition, for
achieving subsidization prevention. After all, if no real bills are paid by consumers, there cannot be a
change to the subsidization practices.
Although the following is related to chargeback implementation, rather than to chargeback modeling, it
is still worth mentioning that two varieties of actual charging could be differentiated, single-book and
double book charging. With single book charging organizational units actually pay for the provisioned
service and money is transferred between different organizational accounts. This method has a strong
potential to influence managerial behavior, because it impacts the cost (and profits, if applicable) levels
of the organizational units directed by each manager (Iqbal & Nieves, 2007). However, it might involve
unnecessary transaction costs related to money transfers. To avoid such transaction costs, in doublebook charging no money is transferred between internal accounts, but chargeback information is used in
management accounting reports. Thus, the managerial behavior is influenced in the same way as with
single-book charging and there are lower transaction costs. On the other hand, maintaining two different
financial records (one with charging for internal reporting and one without), might turn out to be costly
by itself. Thus, the more financially efficient solution should be chosen depending on the concrete case
in question.
4. Length of charging periods – how often is charging done. Charges can be issued more often over
small periods (e.g. monthly or quarterly), or less often over large periods (e.g. every six months or
yearly).
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Small periods (e.g. monthly or quarterly) offer consumers frequent and up to date IT cost information.
More frequent charging makes a difference when there are spikes in demand as it improves chargeback
accuracy for services with uneven usage patterns. What is even more important, however, is that it
keeps managers always informed about their level of spending and offers the opportunity to change
behavior when necessary. Thus, small charging periods have a strong positive impact on controllability
and are conducive to IT cost control.
On the other hand, small periods require more administrative overhead and are more expensive to
implement, leading to a tradeoff between controllability and cost of costing. Charging on a monthly basis
provides the highest controllability, but increases cost of costing. As it was discovered during the
evaluation, in practice it might turn out that monthly charging periods are financially worthwhile only
when the chargeback process is automated, and charges are automatically issued, because otherwise it
would be physically impossible or rather expensive to issue bills manually. Furthermore, if the
chargeback process is highly automated in general, short chargeback periods might be even achieved
more cost-effectively through the addition of small software packages and minor process reorganization.
Large periods (e.g. every half year or yearly) offer less control, and are thus less conducive to IT cost
control. Following the same reasoning as above, large periods negatively affect controllability. However,
they are a cheaper alternative to charging often, and are therefore a good choice when the reasons for
chargeback are IT cost awareness and subsidization prevention, rather that IT cost control.
5. Accounting method accuracy stands for the degree of accuracy of the cost accounting data. More
precisely, this is the degree to which the accounted cost of the provisioning of a service according to
the accounting method used is close to the actual costs incurred by the organization for that service.
For example, if the expenses of employees’ salaries are evenly distributed between all the
provisioned services, the accounting method accuracy is bound to be lower if the same costs were
distributed on the basis of how many man hours were spent on each service.
As explained earlier, accounting is considered as a separate process from chargeback that feeds raw total
service cost data to the latter. Then chargeback deals with the allocation of those costs to consumers
according to usage. The relevant relationship for this research is that chargeback accuracy is highly
dependent on cost accounting accuracy. If there are substantial errors in the estimated cost of a service
during the accounting process, it is unlikely that the subsequently generated charges would be accurate.
Therefore, high accounting accuracy is essential to enable high chargeback accuracy, and consequently,
both acceptability and effectiveness. Yet, accounting methods that provide highly accurate and precise
service cost data involve a substantial overhead and costs (Atkinson et al., 2003). Thus, the choice
between higher and lower cost accounting accuracy depends on a tradeoff between chargeback
accuracy and the cost of costing.
Rather than diving deep into the sea of cost accounting approaches and offering chargeback designers to
choose from tens of accounting methods, hereby a more simplified technique is adopted. Cost
accounting approaches are grouped based on the degree of their accuracy, low, medium, or high. Yet,
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chargeback designers are encouraged to refer to Atkinson et al. (2003) for extensive information on
accounting methods.
High precision provides data for the costs of a service that is expected to be very close to the actual costs
incurred by an organization for the provisioning of the service. In practice, in the IT world such high
accounting precision is very difficult and expensive to achieve. Yet, it might be required if highly accurate
chargeback is desired and users are charged based on precise usage metering (see 5.3.2.1, Types of
service units/rates).
Medium precision provides data for service costs that is reasonably close to actual costs. It could be
achieved with more cost-effective accounting approaches and is suitable for subscription based charging.
The latter doesn’t provide extremely high chargeback accuracy, and therefore a high precision
accounting method would be cost ineffective.
Low precision is insufficient to enable any form of pay-per-use chargeback. Thus, it can suffice only if IT
costs have to be allocated for administrative reasons and when non-usage related service units and rates
are used during the cost allocation process (see 5.3.2.1, Types of service units/rates).
6. Service Granularity describes whether charging is done for many low level services (high granularity)
or for a few higher level services (low granularity) (CIO Executive Board, 2009). For example, rather
than charging separately for e-mail, audio and video conferencing (high granularity), charging is
easier to manage if those are grouped into a “computer communication service” (lower granularity).
For even lower granularity, the latter can be further grouped with additional services to form a
higher level “workstation maintenance” service.
Low granularity. A study from the CIO Executive Board (2009) suggests that a best practice for successful
chargeback is to adopt low granularity and charge for up to twenty-five high level services in total. The
motivation behind it is based on the theory that low granularity positively affects understandability and
transparency, thus increasing acceptability, while high granularity makes the chargeback model less
comprehensive. Indeed, the evaluation interviews confirmed that charging only for a small level of
services allows for stakeholders to better comprehend what they were being charged for. On the
negative side, however, low granularity allows for less controllability, because users are offered a
bundled package, rather than the ability to choose each individual service.
High granularity, on the other hand, scores by far worse on transparency & understandability, and thus
on acceptability, but allows for better controllability and chargeback effectiveness. In contrast to users
being offered a bundled package of services (low granularity), the ability to choose each individual
service allows for the selection of services that perfectly fits each user type and for higher control over
the IT bill. Thus, high granularity is suitable when effectiveness has to be optimized at the expense of
acceptability. Moreover, due to its complexity, it appears to be more suitable for organizations already
experienced with chargeback, and not for the ones who are just introducing it. High granularity is also
suitable for organizations that have a large number of user groups with different needs. In this case,
higher granularity enables better serving of each group’s unique needs.
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5.3 Allocation model
While the set-up model deals with general chargeback decisions, the allocation model specifies how the
costs of Cloud services are allocated to the different organizational units that consume those services.
This could be considered the heart of a chargeback model, because it specifies how the cost of each
service is allocated. Below a meta-model describing the main allocation decisions is developed.
Subsequently, based on the research on factors impacting chargeback success, guidelines are provided
on regarding to how to charge for different types of Cloud services. The chapter starts by defining the
main concepts that are going to be used further on. Then, the different techniques for charging for Cloud
services are introduced and they are analyzed from the perspective of the factors impacting chargeback
success. Based on that analysis, and the Cloud characteristics discussed in section 3.2, suggestions are
made on what chargeback techniques to use for different types of Cloud services.
5.3.1 Allocation rules, units, and rates
This subsection provides definitions of some concepts that are implicitly used in the scientific literature,
but not explicitly formalized. The terms in question are allocation rules, allocation units, and rates, and
are hereby employed to describe how the costs of services are allocated to consumers.
An allocation rule can be defined as a rule that specifies how the costs of a service are allocated to the
organizational units that use the service. For example, a simplistic allocation rule might postulate that a
service should be charged based on a monthly subscription per registered user and that cost per user is
calculated by dividing the total provisioning costs of the service by the number of registered users.
In the accounting literature the terms allocation method and chargeback method are sometimes used to
refer to the allocation rule concept (Atkinson et al., 2003). However, here the term allocation rule is
chosen, because it is narrower in scope, and cannot be confused with any of the other concepts used in
this research.
In case the IT department is run as a cost center and full cost recovery should be made, a few more
requirements apply regarding the design of an allocation rule. The latter must ensure that the total
service costs are allocated. Thus, the sum of all the charges to the different consumers equals the total
service costs. While this is not strictly necessary in the profit center case, an allocation rule that at least
allocates all the expenses is desirable. Otherwise, the IT department would be realizing losses due to
poor chargeback model design.
To assist chargeback designers in the development of allocation rules, here a way of developing
chargeback rules is proposed. It involves the usage of allocatable service units and service unit rates, two
notions that have originated from the cost accounting field (Atkinson et al., 2003). The service unit is a
measure of the usage of a service, while the rate is the corresponding price. Thus, according to the
explanations above, the rate is computed by dividing the total provisioning costs of the service by the
number of consumed allocatable service units. Below the units and rates concepts are formally defined
and are explained in more detail. Afterwards, an overview of the different types of allocatable service
units is made. It is followed by an analysis based on the chargeback success factors of how the choice of
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allocation units affects chargeback success. Finally, guidelines are provided on how to pick up the right
allocation units/rates based on the type of Cloud services.
An allocatable service unit, or simply a service unit, is a measurable atomic unit used for metering the
usage of a service, such that each service unit could be consumed only by a single consumer (e.g. an
organizational unit). The service units are associated with allocatable service unit rates, or simply rates,
which is the price consumers pay for the usage of a single service unit. For example, a service unit could
be a monthly subscription per user, and the rate for that unit could be € 10 per month. Another example
is the number of transactions made (transaction being the allocation unit) priced at € 1 per transaction
(the rate).
5.3.2 Allocation rules related decisions
Two main decisions related to the design of each allocation rule can be identified. As is visualized in
Figure 15, one of them concerns the type of the used allocation unit(s), while the other is about the
number of allocation units that are going to be used for each service.

Figure 15. Allocation decisions.

During the design of an allocation rule, an allocation unit type should be selected, such that it is
conducive to chargeback success. For example, for a certain Cloud service chargeback designers should
choose whether to employ a subscription scheme or some form of metered consumption, such as the
number of transactions made.
The second allocation rule decision is related to how many different service units and rates are employed
for each service. For example, a single allocation unit would be used if consumers are charged for a
service solely through a monthly subscription. However, if on top of the subscription there is a surcharge
per transaction for transactions over a certain limit, then this is an example of two allocation units being
employed. The number of allocation units used might impact the success of chargeback model. The
usage of more than one allocation units allows for more accurate allocation of costs, thus increasing
accuracy. Moreover, controllability is improved, because the usage of multiple units allows consumers to
more accurately control usage behavior and charges. On the downside, understandability &
transparency decrease, due to the need to deal with a higher number of service units.
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5.3.2.1 Types of service units/rates
The Cloud, chargeback, and accounting literature mentions a number of approaches for pricing of IT
services and different names are used by individual authors when it comes to types of service
units(Abdat et al., 2010; Atkinson et al., 2003; Ferrante, 2006; Kittlaus & Clough, 2009; Postmus,
Wijngaard, & Wortmann, 2009). Nevertheless, most of the concepts used are very similar and three main
types of allocatable service units can be identified, subscriptions, metered usage, and non-usage related
service units. Below the different types are explained in turn.
Subscription – a service unit type according to which the consumer (subscriber) pays a fixed fee to use a
service over an agreed period of time (Postmus et al., 2009). Typically, usage is unrestricted, but could
also be limited over some parameters such as usage hours, transactions, etc. Subscriptions tend to be
very popular for SaaS (Abdat et al., 2010), with probably the most typical subscription example for IT
services being “per user per month.” Other subscription examples from the IT world are per server or
virtual machine per month. Note, however, that the latter, cannot always be used as service units. A
single instance of the allocation unit should be allocatable to a single organizational unit. Thus, “per
server per month” cannot be used as a server unit/rate combination in cases when servers a shared.
Subscription models can be expected to offer high predictability, because of the fixed fee. Additionally,
they are transparent and understandable for business managers, highly accountable, inexpensive to
implement, and easily comparable. However, due to unlimited usage within the subscription contract, a
subscription might not be the most accurate way to allocate costs. Furthermore, managers have little
opportunity to change consumption behavior in a subscription model, and thus it offers less
controllability and is less conducive to cost reductions. To partially mitigate the latter and improve
controllability, as suggested by a few interviewees from the research on the success factors, subscription
services can be available in different tiers or service levels (e.g. bronze, silver, gold).
Metered usage is an approach of allocating the costs of a service based on metering some parameters of
its usage. Those parameters that are metered and charged for are the service units. For example, costs
could be charged on the basis of metered allocation units such as CPU cycles, service hours, transactions
made, bandwidth or storage used (Abdat et al., 2010; Ferrante, 2006; Kittlaus & Clough, 2009). Yet, from
a chargeback perspective, it turns out that those metered service units could be further grouped into
two subtypes that affect chargeback success in a different manner. Those subtypes are resource
consumption metering and business usage metering.
Resource consumption metering uses metrics for usage of computing resources, such as CPU cycles,
storage, memory, or size of data transferred over a network. Business usage metering, on the other hand
measures service consumption from a business user’s perspective, rather than from the point of view of
consumed computing resources. The used service units are designed to be meaningful to the business
from a consumption perspective. In this category fall some forms of business transactions (e.g.
money/documents/data transfers made, requests handled, etc.) or intervals of active service usage (e.g.
support minutes from the help center, or hours of usage of a teleconference system).

Chapter 5. A meta-model for chargeback models - 5.3. Allocation model
Page 95 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

Metered usage allows greater precision in cost allocation, more control over usage and spending. Thus, it
increases accuracy and controllability, and offers high potential to influence behavior, decrease
unnecessary usage, and reduce costs. However, it is not always technically possible to meter
consumption, and even if it is, it might be expensive. Therefore, low measurability and high cost of
costing might be a negative consequence of employing metered usage. Additionally, metered usage
could also adversely impact understandability & transparency, because organizational unit managers
might be confused by some technical metrics such as CPU cycles. This applies mostly for resource
consumption metering as it requires high technical competence from chargeback recipients.
Non-usage related allocation units/rates do not allocate costs based on some metric for service
consumption, such as subscriptions or metered usage. In contrast, costs are usually equally split between
departments (a department being in this case the allocation unit), or based on department size (usually
in headcount or revenue) or total IT spending (Atkinson et al., 2003). Although no real metering of
service usage is made, it is assumed that each organizational unit, e.g. employee or department, is
consuming the same amount of the service as any other. In that sense, non-usage related units can
indeed be used as allocatable service units. Moreover, former research shows that they are a very
popular way to allocate IT costs, especially for organizations with little chargeback experience (Computer
economics, 2007).
The accounting literature promotes non-usage related allocation solely due to its simplicity and very low
costs of costing (Atkinson et al., 2003). In terms of chargeback, it can be expected to be also highly
predictable (the number of employees/departments is relatively stable) and accountable (managers
generally know how many subordinates they have and easily verify the correctness of the bill). Other
than these advantages, however, the non-usage related charging hardly has any other advantages from a
chargeback perspective. Such charges cannot steer behavior towards cost reductions, and are actually
the reason for subsidization issues. Yet, non-usage related allocation units could be useful for allocating
costs that cannot be directly related to services, especially when not the whole IT budget is charged back
on the basis of services. For example, the overhead cost of IT management, e.g. the salary of the CIO,
might not be appropriated to the costs of services, and might be charged back based on non-usage
related units, such as the salary of the CIO.
To help chargeback designers easily compare between the different types of service units, and to choose
the more favorable one depending on the chargeback goals, Table 19 provides an overview of how the
different types of service unit affect the dimensions influencing chargeback success. The comparison is
based on the analysis presented above as well as on the comments made by field experts during the
evaluation stage.
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Table 19. Effects of the service unit type on the dimensions that determine chargeback success.

Two general conclusions can be drawn from Table 19. To start with, from the perspective of chargeback
for Cloud services, a subscription is clearly preferable to non-usage related units. This is because
subscriptions could offer higher accuracy, controllability and comparability in comparison to non-usage
related units. Moreover, the latter do not outperform the former in any dimension. Therefore, when
charging is done for clearly defined Cloud services, chargeback designers should in general prefer
subscriptions over non-usage related units.
The second major implication that can be drawn from Table 19 is related to the choice between
subscriptions and metered usage. Metered usage can offer much higher accuracy and controllability, but
is inferior to subscriptions in all other dimensions. Therefore, metered usage should be considered over
subscriptions only when those dimensions are of high importance. This might be used as a guideline to
determine when it is not necessary to consider metered usage. Yet, it does not suggest when to employ
metered usage. This might depend not only on the chargeback goals, but also on the type of service and
consumers. Therefore, a more elaborate comparison between allocation units that takes into account
such factors is made in sub-section 5.3.3, Guidelines for service unit selection based on service type.
5.3.2.2 Number of allocation units
Rather than using a single service unit to allocate all the costs of a service, several units could be
employed simultaneously. Telecom operators, for example, use a few allocation units at the same time.
Users pay a monthly subscription, usually for a bundle of call minutes and text messages. On top of the
subscription, calls and messages outside the bundle are charged on a metered basis, per minute and per
message respectively. Thus, for each service chargeback designers have to make a choice whether to use
a single unit or a few ones. The benefits of each approach are discussed below.
Single units/rates have higher understandability, because chargeback recipients have to comprehend
only a single service unit for which they are charged. This can be expected to also improve
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accountability, because managers need to be aware of only one unit to be able to verify the correctness
of the bill. On the negative side, however, a single service unit can hardly allow for as high accuracy or
controllability as multiple rates. Thus, it is suitable when simplicity is required and a single rate can offer
sufficient accuracy and controllability. The single rate option is useful when there is a unit that
approximates well the costs of service usage, and when the major part of the costs of a service are in the
larger part either fixed (do not vary a lot with changes in demand) or variable (vary proportionately with
changes in demand). If there is a combination of fixed and variable costs a single service unit can hardly
accurately allocate the costs, because if it would be tailored either towards the fixed or the variable
costs, and wouldn’t accurately allocate the other type of costs.
Multiple units/rates, on the other hand, allow for much higher accuracy and controllability. In
continuation of the discussion above, multiple rates would be especially suitable when there are
combinations of fixed and variable costs, because each type of costs could be charged based on different
service units. Subscriptions could be employed to accurately allocate the fixed costs, while metered
usage would better reflect the nature of the variable costs. Therefore, when accuracy is a concern and
when both variable and fixed costs play a significant role in the formulation of total service costs,
different units/rates should be used accordingly. Fixed costs can better be charged based on non-usage
and subscription unit types, while metered usage and subscriptions are good for charging variable costs.
On top of the accuracy improvement, multiple service units allow for better controllability, because users
are able to control different aspects of service consumption. On the other hand, the downside of the
usage of several units is that it would decrease understandability and accountability, because chargeback
recipients would have to understand and to keep track of more units.
To sum up, the choice between a single and multiple service units is like a tradeoff between accuracy
and controllability on the one hand, and understandability and accountability on the other. However,
comparability is also related to the number and types of allocation units. From a benchmarking
perspective, it is easier to achieve high comparability if the compared services are offered and priced in
the same service units. Therefore, for each service chargeback designers should also consider whether
the typical units used for the pricing of similar services on the market would be aligned with the
organizational chargeback goals. If this is the case, choosing the same number and types of allocation
units would be even more conducive to chargeback effectiveness, because it would be improving
comparability.
One more note should be made regarding to the meaning of the term multiple units. Here “multiple”
should be understood as “a few” or “several.” In practice, in the Public Cloud domain, probably the
largest number of allocation units used can be found with Microsoft Azure and IBM’s Cloud services, and
it is about six or seven distinct units used in combination to achieve highly accurate charging for different
aspects of the same service.
5.3.3 Guidelines for service unit selection based on service type
The previous section provided an overview of the allocation rule decisions related to the number and
types of service units. Moreover, the relationship was inspected between the factors impacting
chargeback success and the different types/numbers of service units. However, no guidelines for
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allocation unit selection were offered in relation to the type of the Cloud services in question. Yet, as it
was discussed earlier, the different types of Cloud services (IaaS, PaaS, and SaaS) and deployment
models (public and private Cloud) have rather different characteristics, and it can be expected that those
also profoundly influence the choice of service units. Therefore, in this sub-section it is explored how the
different types and deployment models of Cloud services impact the choice of allocation units. Based on
the results, guidelines are derived how to select allocation units that facilitate successful chargeback.
From a service type perspective SaaS is differentiated from IaaS and PaaS, because it is typically offered
to business consumers who might have limited understanding of IT. Thus, subscriptions are the
preferable charging approach for SaaS. Charging business consumers on the basis of metered
consumption of computing resources would lead to low understanding, inability to control the bill, and
consequently both low acceptability and control. IaaS and PaaS, on the other hand are used by
technically competent consumers who build other services on top. Thus, metered consumption would
leverage their good knowledge of IT and allow them to control the bill by changing behavior.
From a deployment model perspective, the Public Cloud usually comes with pay-per-use pricing and
favors chargeback models that internally imitate the pricing scheme of the provider. If necessary,
additional mark-up for internal overhead can be added on top of the public price. Imitation of the
provider’s model might be the only possible option, because due to the lack of control over the Public
Cloud environment, advanced metering models might be unfeasible to implement. The Private Cloud,
however, comes with more control and greater freedom regarding the choice of service units. It is
characterized with a significantly larger portion of fixed costs and calls for a combination of rates that are
suitable for the charging of fixed costs. Yet, it still allows some degree of usage-based charging and the
ability to control the bill.
Below a more elaborate analysis is made on what allocation units should be considered for the different
combinations of service types and deployment models. The matrix in Figure 16 briefly summarized the
findings. Further below a set of decision trees are offered that detail the service unit selection process
and explain the rationale behind the different choices.
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Figure 16. Allocation approaches for the different types of Cloud services.

Public Cloud – SaaS. Figure 17 provides guidelines how to select both effective and acceptable service
units for SaaS provisioned by the Public Cloud. If the provider charges based on allocatable service units,
then imitating its pricing model is a straightforward decision that provides high accuracy and
accountability. In practice this is usually the case and the predominant pricing model in the public SaaS
landscape is a subscription per registered users (Abdat et al., 2010). Sometimes business usage metering
based on committed transactions or time spent from the user using the service can be also applied.

Figure 17. Service unit selection guidelines for SaaS provisioned by the Public Cloud.
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However, sometimes the provider doesn’t charge based on allocatable service units, but offers a bulk
contract for a service instead. Then an allocatable service unit should be selected. Since SaaS users are
business oriented (rather than IT) subscriptions and business usage metering can be considered the
preferred options for transparency and understandability reasons. If business usage metering makes
sense for the service in questions, if it has a positive impact on acceptability and effectiveness, and if it
can be enabled by the statistics recorded by the provider, then it is a sound choice offering higher
controllability. If selecting an effective and measurable business transaction is difficult. Then, the popular
in the SaaS landscape subscription model is a viable alternative. Enabling a few service tiers (e.g. bronze,
silver, gold) with different rates can be effectively used to create a subscription model with high
controllability.
Public Cloud – IaaS & PaaS. Figure 18 proposes guidelines how to select both effective and acceptable
service units for IaaS and PaaS provisioned by the Public Cloud. Again, if the provider charges based on
allocatable service units, then imitating its pricing model is a straightforward decision that provides high
accuracy and accountability. Typical charging units that are used are tiered virtual machines and images
with preloaded application platforms, storage size, internet data transfer, and business or database
transactions.

Figure 18. Service unit selection guidelines for IaaS & PaaS provisioned by the Public Cloud.

However, when IaaS and PaaS are exploited under the terms of a bulk contract, then allocatable service
units have to be chosen. The chargeback success dimensions favor metering, because of its higher
accuracy and controllability. Moreover, the latter is made practically possible by the higher technical
competence of IaaS and PaaS users that allows for sufficient understandability. Therefore, if
measurability is not impossible due to the lack of control of the Public Cloud environment, it is the
preferred choice. Business usage metering can be applied if appropriate for the service in question (e.g.
for high level PaaS). Otherwise, resource usage metering can be used instead, with the number of service
units depending on the technical expertise of the users. The higher the technical competence, the more
service units can be meaningfully used to provide better control.
Finally, if metering is not applicable, subscriptions are left as the preferable choice, with charging units
such as virtual machines of different tiers.
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Private Cloud – SaaS. Figure 19 offers guidelines for the selection of service units for SaaS provisioned by
the Private Cloud. Subscriptions are a proven in practice way to charge for SaaS, and they are also
suitable for the fixed costs structure of the Private Cloud. Therefore, subscriptions can be considered as
the first choice in this case. Accuracy can be increased by enabling different service tiers/levels. If fixed
costs are high, a fixed application fee can be additionally charged to each organization unit that makes
use of the service to avoid excessive charging of fixed costs in a per-use manner.

Figure 19. Service unit selection guidelines for SaaS provisioned by a Private Cloud.

The control over the environment in the Private Cloud also allows metering to be implemented and
metered usage to be used as the service unit. The business orientation of SaaS consumers favors
business over resource usage metering. Therefore, if according to the success dimensions there are
business usage metering service units that are more favorable to chargeback acceptability and
effectiveness, then they should be used instead of subscriptions or on top of a basic subscription. The
fixed application fee can again be applied if there are high fixed costs.
Private Cloud – IaaS & PaaS. Figure 20 provides guidelines for the selection of service units for IaaS and
PaaS provisioned by the Private Cloud. Metering offers high controllability and accuracy, is
understandable to the technically competent IaaS and PaaS consumers, and can usually be implemented
due to the control over the privately run environment. Therefore, in this case metering emerges as more
preferable that subscriptions. However, if implementing it is either too difficult or cost ineffective for the
service at hand, then a subscription is the alternative choice, usually for virtual machines of a certain tier.
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Figure 20. Service unit selection guidelines for IaaS and PaaS provisioned by a Private Cloud.

The choice between business and resource usage metering depends on the service itself. For some
services, such as high level PaaS, business usage metering might be more beneficial due to better
understandability. However, since most IaaS and PaaS solutions are resource usage intensive, the
resource metering is in general the more appropriate choice. The higher the technical competence of
consumers and the higher the need for accuracy and controllability, the more resource usage service
units can be employed.
In a very high level summary, subscription models appear to be more suitable for SaaS, while metered
usage fits better with the more technical nature of the IaaS and PaaS. In terms of deployment models,
the Public Cloud favors the imitation of the providers pricing model, while the control over the Private
Cloud allows for greater freedom in the choice of allocation units. Nevertheless, the exact choice of
allocation units is a complex decision that involves not only the service type and deployment model, but
also the factors influencing chargeback success and the chargeback goals. Therefore, chargeback
designers should inspect each service individually, and only used the suggestions in this and the previous
sections as guiding principles.

5.4 Pricing model
The last high level element of CCMM is the pricing model. Instead of setting service prices to be equal to
service costs, adjustments to service prices can be used to align behavior with organizational interests
and to further enable cost reductions. Based on the chargeback model names used by some researchers,
pricing can be regarded as one of the most central aspects of chargeback. Chargeback model types such
as Cost plus, Market based pricing, and Management set pricing (Gerlach et al., 2002; Iqbal & Nieves,
2007; Ross et al., 1999) are in fact terms that would better suit pricing models. Their adoption in the
chargeback literature as names of charging models shows the importance and effectiveness of pricing
techniques as a way to steer users’ behavior and reduce costs. Furthermore, pricing is conceptually
different from the general and the allocation decisions, it is a cohesive and spacious topic in its own, and
these are a few more reason to choose pricing as the third main chargeback model element. In the rest
of this section, an overview is provided of the different pricing decisions facing chargeback designers and
an analysis is done that suggests guidelines on how to choose the appropriate pricing strategy.
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Figure 21 visualizes the main elements that have been included in the pricing model. They include pricing
options for IT departments that a run as profit and cost centers and an additional list of price adjustment
techniques that could be used to further fine tune the chargeback model. Below those are discussed in
turn.

Figure 21. Elements of the pricing model.

Profit center pricing models. When an organizational goal is to generate economic profit, three main
pricing strategies exist: Cost-plus pricing, Market pricing, and Value pricing (Cosentino, 2009; Drucker,
1993; Nagle & Hogan, 2005). Below those are discussed in turn.
Cost-plus pricing (also called markup pricing) is an approach according to which the service price is
formed by the addition of a fixed markup (e.g. 30 %) on top of service costs. This is a simple and widely
used way for price formation (Drucker, 1993). However, it is facing a lot of criticism, because the
resulting prices might be either too high in comparison to what the market could bear, thus resulting in
low sales, or much lower that the market price that in turn leads to missed profits. Therefore, cost-plus
pricing is sometimes described as suboptimal in terms of profit generation in comparison to Market and
Value pricing (Cosentino, 2009; Drucker, 1993). Nevertheless, it is applicable when insufficient
information is available to apply market or value pricing.
On top of the aforementioned case, cost-plus pricing could be especially useful for the purposes of
chargeback when profit maximization is not considered the main goal of the IT department. For example,
for governance reasons higher management might like to bound margins within a certain range (e.g. for
internal service provisioning acceptable markups could be set between 10% and 30% of service costs).
While such a move might not be optimal in terms of profit generation, it can prevent the danger of too
high service prices that discourage the rest of the business to use necessary IT services and in the end
lead to suboptimal business operation.
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Market pricing is done when comparable services are available from the market (or competing IT
departments) and service prices are set relative to the market price. In such a case a fixed markup on top
of costs would lead to either high or low prices that are respectively uncompetitive or suboptimal.
The characteristics of market pricing make it suitable when there are numerous competing products that
are similar to each other. Such an environment necessitates a price setting policy that takes into account
market prices. Since Cloud services are highly standardized, available as utility, and thus there are usually
comparable competing offerings, market pricing emerges as a suitable way to approach chargeback for
Cloud services in a profit center environment. Moreover, the application of market pricing is well aligned
with the effect of comparability on chargeback success. The ability to compare prices can be expected to
result in pressure for more efficient provisioning that leads to internal service prices converging to meet
the market price.
A note should be made, however, that in the previous sentence decreasing might as well be used instead
of converging to better describe the current chargeback environment. During the evaluation phase, it
was found out that in practice internal prices were often higher than external market prices of
equivalent services. The reason for it was that internal departments rarely had the economies of scale
commanded by external Cloud providers. Moreover internal IT costs were usually higher, because in
comparison to external providers, the IT department had to perform additional value adding activities
that increased costs. Examples of such tasks include the management of the organizational service
portfolio, the maintenance of the organizational security policy and the conformance of services to the
latter. Despite the just described practical difficulty to bring internal prices down to market prices of
equivalent services, the chargeback and IT specialists who participated in the evaluation phase were
firmly in support of the usage of market pricing for internal cost allocation. However, they suggested
special efforts to be made to educate chargeback recipients about the reason behind the price difference
and to communicate that is was justified by the value added by the activities of the IT department.
Value pricing – when the price of the service is determined relative to the consumer’s perceived value,
rather than the cost of the service. Value pricing could be applied for services that are highly unique or
unstandardized, that are not available from the market, and when consumer’s perceived value can be
estimated. As a result of no fixed markup and market competition, profit margins with value pricing
could be very high.
Although value pricing suggests high profits on the IT side, it should be used with extreme caution for
internal chargeback and only when there are compelling reasons for doing so. Sometimes only internal IT
departments are in the advantageous position to cater to the unique needs of the business, for example,
due to security and compliance reasons. Then high value pricing could interfere with business decisions
and behavior and lead to sub-optimal results. Nevertheless, one situation suitable for the application of
value pricing for internal chargeback can be found in an environment in which there are different IT
departments that compete for internal customers. This is done to stimulate more efficient IT
provisioning and if it is combined with the application of value pricing it could be stimulating for the
service provider to deliver a service perfectly tailored to users’ needs.
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Cost center pricing models. In the cost center case the aim of chargeback is to exactly recover the costs
of the provisioned services. Then the price of a service unit should equal to its costs. In comparison to
profit center pricing models, this leaves little opportunities for the usage of more elaborate pricing
technique. Yet, if not all costs are allocated to services, Markup pricing could be used to recover the
costs of the unallocated overhead, if there is any. This is done purely for the purpose of cost recovery
and any occurring profits are returned in the end of the charging period or financial year.
Price adjustment techniques. Additional adjustments to service prices could be made to further improve
chargeback effectiveness. The techniques suggested below might lower chargeback transparency and
accuracy, and interfere with acceptability, but if applied correctly and with sound judgment, could result
into higher chargeback effectiveness and better alignment of managerial behavior with organizational
goals. Since the approaches below might interfere with profit making, they are easier to apply for an IT
department run as a cost center and considerably less applicable for one run as a profit center. Yet, some
of the techniques might come useful in both cases.
Capacity commitment charges are surcharges for over/under-consumption when agreed usage
commitments are made in advance. In the case of private provisioning of services, and sometimes even
with fixed contracts for publicly provisioned services, capacities cannot always be gradually increased or
decreased, because that would require large capital investments or divestments (Drury, 2000). Due to
this inflexibility, it makes good business sense to put efforts in demand prediction. Capacity commitment
charges offer a way to institutionalize the prediction process with the help of the chargeback model. To
implement such charges, the business and IT jointly plan the necessary capacity in a way that ensures a
combination of sufficient capacity and cost efficient provisioning. Subsequent over/under-consumption,
mainly in the private Cloud, results in less efficient provisioning, higher service prices, and over/underconsumers being subsidized by the consumers with fixed demand. Thus, the extra capacity commitment
charges offer a way to improve chargeback effectiveness by discouraging over/under-consumption,
preventing subsidization situations, and by stimulating more efficient provisioning. To sum up, capacity
commitment charges put a more adequate but higher price tag to extreme flexibility. In exchange, such
charges offer cost reductions and subsidization avoidance.
As a confirmation of the effectiveness of capacity commitment charges, during the evaluation phase one
chargeback specialist shared a story how a large multinational achieved substantial cost reductions
through the employment of a chargeback model that employed elaborately designed capacity
commitment scheme. For several years the company in question was realizing cost reductions of nearly
15% per anum in the costs of the privately provisioned IaaS and PaaS services. The chargeback specialist
explained that the adopted chargeback scheme enabled those cost reductions by stimulating both a lot
cost efficient provision and rationalized consumption, and expressed the opinion that the capacity
commitment charges had a major contribution to that success.
Behavior steering pricing adjustments are artificial increases/decreases in the prices of specific services
in order to stimulate certain behavior, for example the phasing out of an old system and the introduction
of a new system. In practice, this is a form of subsidization that decreases chargeback transparency and
accuracy, but offers behavior steering mechanisms that might be generally useful to the organization
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both from a financial and IT governance perspective. Thus, behavior steering pricing could have both
positive and negative impact on effectiveness and acceptability, but could additionally be used as an IT
governance tool.
During the evaluation phase, almost all the chargeback specialists confirmed that they were applying
some form of behavior steering adjustments and that they were happy with the results. Yet, they warned
that each pricing adjustment had to be carefully thought over and that this technique had to be used in
moderation.
Netting is the practice often applied in the utilities industries in which monthly charges are equalized for
services that have highly fluctuating demand or for which real-time measuring is difficult or cost
ineffective (Iqbal & Nieves, 2007). In practice, the issued charges are often based on estimates and are
flat throughout the year, and any differences with the actual sum are paid or returned in the end.
Netting is loved by the budget minded manager because it offers very high predictability, and thus
increases chargeback acceptability. However, netting effectively prevents pay-per-use and has a negative
impact on accuracy and controllability, and subsequently on chargeback effectiveness as a cost reduction
tool. Thus, netting appears to be appropriate when it is highly necessary to increase chargeback
acceptability or when chargeback is done mainly to avoid subsidization and not to reduce costs.
Netting is also closely related to the choice of chargeback periods. Long chargeback periods make netting
unnecessary, because there are no fluctuating monthly bills that need to be netted if charges are issued
once in six months or in a year. However, when shorter chargeback periods are employed, netting
becomes more practical as a means of improving predictability. During the evaluation phase it was
additionally found out that applying netting based on estimates was considered as an attractive way of
implementing short chargeback periods without enabling real-time chargeback information through
automation.
Management set and negotiated prices. Service prices could be set from executive management, often in
negotiation with the involved stakeholders, in order to serve specific organizational goals (Gerlach et al.,
2002; Iqbal & Nieves, 2007; Ross et al., 1999). For example, in a complex multinational environment,
specially selected chargeback prices could unlock transfer pricing benefits, such as tax advantages or
transfer of capital between subsidiaries. Moreover, chargeback prices could affect the financial
reporting, and thus could be chosen to positively influence financial reports and generate more goodwill
towards the company at the financial markets. Therefore, management set and negotiated prices are not
used in order to allocate costs to consumers, but more to realize transfer pricing benefits in international
environments. Thus, the chargeback goals and design principles discussed in this work hardly apply for
that situation, and guidelines on how to choose management set prices should be sought in the transfer
pricing domain.

Chapter 5. A meta-model for chargeback models - 5.4. Pricing model
Page 107 of 145

How to charge for the Cloud?

Chapter 6.

Master thesis, Hristo Stefanov

The CCMM evaluation

Below the results from the evaluation of the CCMM are presented. Firstly, the findings from the one-toone interviews are covered, and then the results from the evaluation workshops are discussed.

6.1 One-to-one interviews evaluation results
The interviews proved very useful in terms of evaluating the correctness of the model. The in-depth
discussion with the two field professionals provided a reassuring confirmation of the reasoning used
behind the different design elements and guidelines. Firstly, both interviewees agreed that all the
elements of the model were indeed highly relevant chargeback decisions. The second respondent said
that the list was “comprehensive and the elements [were] nicely grouped together.”
6.1.1 Correctness
In terms of correctness of the design guidelines, both interviewees completely agreed with almost all of
the recommendations. They expressed special approval of the suggestions to charge based on a small
amount of high level services, to use multiple service tiers to improve controllability and accuracy, and to
charge SaaS mostly based on subscriptions. The only guideline about which both of the respondents
expressed doubts was the usage of management set prices. They explained that the latter were
detrimental to chargeback success and could hardly provide any benefits if both the provider and the
consumer were in the same country/organization. Consequently, the model was updated to offer
management set prices as a possible pricing adjustment only when services were sold internationally and
transfer pricing benefits could emerge.
There was also one guideline that was approved by the first interviewee, but disapproved by the second.
The recommendation in question was the usage of several service units, when a single one could not
accurately be used to allocate the costs, for example when half the service costs were variable and the
other half were fixed. The first interviewee explained that he was using this practice often precisely for
that purpose. For the services the costs of which were both fixed and variable, he was employing a
mixture of units. For the fixed costs he used a general application fee for each department, while
subscriptions based on users or metered usage (mainly storage) were used to allocate the variable costs.
The second interviewee, however, commented that multiple charging units unnecessarily complicated
the chargeback model and reduced understandability & transparency. Moreover, he commented that
although in theory multiple allocation units offered better accuracy, in his practice he had noticed that
usually a single well selected unit could provide high enough accuracy. Therefore, he charged each
service based on a single service unit.
Although the comments of the second interviewer were taken into account, the guideline for the usage
of multiple units was still included in the model, based on the comments of the first respondent and the
findings from the scientific literature. Yet, it was made clear that more than a single unit had to be used
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only when the costs of the service really required that, and the tradeoffs between controllability,
accuracy, and understandability were carefully explained.
Other than the above mentioned points, the interviewees verified the correctness of the chargeback
elements and guidelines, and praised the way the guidelines were explained and motivated based on the
factors influencing chargeback success. They especially liked how the Cloud characteristics were analyzed
and how guidelines and appropriate service were suggested accordingly. Therefore, it can be concluded
that the results from the one-to-one interviews confirm the rationale behind the CCMM design and that
they support its correctness.
6.1.2 Completeness
In terms of completeness, the interviewees expressed enthusiasm about the comprehensiveness of the
chargeback design guidelines. Both of them stated that a wide range of guidelines were provided to the
help of chargeback designers, and none of them added further recommendations on what guidelines
could be added related to the decisions in the model. The interviewees also acclaimed the extensive list
of highly relevant chargeback elements and guidelines that were included in the model. The first
respondent illustrated that point and the utility of the CCMM by an example how the latter could have
been useful for himself: “I have been improving effectiveness mostly through increasing the accuracy of
the accounting methods. However, I might have missed some low hanging fruits by not deeply exploring
the opportunities offered by adjusting granularity and employing price adjustment techniques.”
The only criticism on the completeness of the model from the first interviewee was in fact related to the
quote above and the lack of an accounting model section in CCMM. With his extensive accounting
experience, he explained that there were many accounting related decision related to the choice of an
accounting method and how the costs of different services were computed. He saw how the number of
elements in the model could easily be doubled if accounting decisions were included. On the other hand,
he realized that a whole new meta-model could be created just over accounting decisions, and that part
of the value of this research was that it focused specifically on chargeback decisions. Thus, it showed
field professionals that good results could be achieved by making only small adjustments to the
chargeback model rather than the employment of heavyweight accounting approaches. This aspect had
been realized by the researcher even before the interview, and as discussed earlier, accounting models
had not been investigated for the sake of scoping and cohesion.
On top of expressing approval about the comprehensiveness of the CCMM, the second interviewee also
made two suggestions how to make the latter even more extensive. Firstly, he proposed the addition of
decision number one in the general set-up model in Figure 14 on page 87, the chargeback goal decision.
During the interviews that decision was not present in the model (see Appendix C on page 139) and was
subsequently included. The chargeback professional explained that the chargeback objectives were the
most foundational choice of all, because it influenced the rest of the decisions. Although the interviewee
noted that the chargeback goal decision was usually taken at the moment an organization was even
starting to consider implementing chargeback, he explained that it greatly added to the completeness of
the model, because it could be used as a guideline for making subsequent design choices. For example,
achieving cost reductions required much higher controllability, and consequently shorter charging
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periods, while longer periods could be sufficient if chargeback was used purely for cost awareness or
subsidization prevention purposes. Based on these recommendations the chargeback goal decision was
included in the general setup model.
The other suggestion how to improve the completeness of the model was to add an additional element
in the allocation rules model about the definition of the organizational units that were to receive
charges. The interviewee explained that this was another step in the chargeback implementation process
that would have added to the completeness of the allocation model. However, upon further discussion
of the topic, the interviewee commented that hardly any guidelines could be provided on that step,
because the choice of organizational units was predetermined by the organizational structure, and
changing the latter for the purposes of chargeback was impossible. Therefore, the definition of service
units was hardly a decision, but a step in the chargeback design process. Yet, the purpose of this research
was to provide guidelines how to take design decisions that improve the success of chargeback models
for Cloud services, rather than to provide a step-by-step method for chargeback design and
implementation. Therefore, as a step that would belong better to such a method, the organizational unit
definition was not included in the model. The same logic had also been applied during the development
phase to exclude other steps in chargeback design process, such as the development of a service
catalogue and chargeback books and ledgers.
To sum up, the evaluation conducted through one-to-one interviews with chargeback experts provided
encouraging results about the correctness and completeness of the model. In terms of correctness, all
but two of the guidelines were immediately approved by the interviewees and were generally dubbed as
“valuable principles that can improve chargeback design.” Moreover, rather than rejecting the two
guidelines (about management set prices and multiple allocation units) that caused more extensive
discussions, the field experts suggested the latter to be kept in the model as relevant chargeback
decisions, but be more accurately communicated. Their advice was followed. As a result, based on the
opinions of the interviewed experts, the elements and guidelines in the chargeback model can be
accepted as an accurate piece of advice on chargeback design.
In terms of completeness, the interviews with the two highly experienced chargeback specialists showed
that CCMM was quite comprehensive and that it dealt with a lot of the important charging decisions.
However, only two interviews were been conducted. Therefore, although some high degree of
completeness can be assumed, from a scientific perspective there is not enough data to allow for the
model to be safely regarded as satisfactorily complete. To address this, the following section presents
how evaluation workshops were used to gather additional information about the completeness of the
CCMM, and also about its practical utility.

6.2 Workshop evaluation results
The findings on the completeness and utility of CCMM are presented separately in the sub-sections
below.
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6.2.1 Completeness
Two approaches were used to evaluate completeness. Firstly, the participants were directly asked what
they thought about the completeness of CCMM. Secondly, a theoretical data saturation principle
(Eisenhardt, 1989; Glaser & Strauss, 1967) was applied that measured whether interviewing more field
experts could add anything to the model.
Directly asking the participants what they thought about the completeness of the CCMM resulted in the
affirmation of the model in any of the workshops. The participants generally expressed the opinion that
the model was extensive and that it covered the most important chargeback elements. Moreover, a few
stakeholders praised the model for covering different types of chargeback decisions and recommended
it for its comprehensiveness. In support of such statements, no stakeholders offered the addition of
more elements to the model. Having in mind that there were in total thirty-two participants in the
workshops, this leads to a reassuring inference that the model is at least extensive to an extent that
allows for a large number of field professionals not to notice any significant omissions. However,
although no missed elements were explicitly mentioned, during the first workshops a few additional
guidelines related to specific decisions were added. And since this questions the completeness of the
model, it was deemed necessary that a more rigorous scientific approach was applied for the evaluation
of completeness. As with the factors for implementing chargeback success, once again a theoretical data
saturation principle was applied (Eisenhardt, 1989; Glaser & Strauss, 1967).
Since six workshops pose a small number based on which to reliably determine from a statistical
perspective whether a saturation point has been reached, the saturation point was determined based on
the number of participants. The three additions to the model that were made during the workshops
arose respectively from the first, second, and fifth workshop. The first addition required the model to be
shown to three people only, and the second extension required four more participants to see CCMM. A
significantly larger number of additional evaluators were necessary for one more single improvement
suggestion. Namely, nineteen more people had to be shown the model (workshops three, four, and five).
After the fifth discussion 26 people had seen the model and the sixth workshop added six more, or 23%
of the previous number, but did not contribute with additional guidelines. Therefore, at this point it was
assumed that the model was reaching a stable state in which disproportionately large number of people
would have to see CCMM in order to make small improvements and no more evaluation workshops
were conducted. Thus, on top of the experts’ opinions this could be considered as another proof of the
high degree of completeness of the model.
For the benefit of a subsequent discussion, the three added guidelines discovered during workshop are
briefly discussed here, although they are already presented in the CCMM description in sub-sections 5.2,
5.3, and 5.4. To start with, the consultant who participated in the first workshop gave an example from
his own experience in which running the IT department as a profit center was appropriate. Namely, he
explained that it was an approach that was suitable when the IT department had to provision services to
external organizations after mergers or corporate splits. These insights were subsequently added the
model.
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The second workshop added some new insights on the length of charging periods. One of the
participants with had both extensive IT and chargeback expertise explained that achieving short, i.e.
monthly, chargeback periods did not necessarily significantly increase the cost of costing. He explained
that if the general chargeback automation level in the organization was high for reasons other than
shortening the charging periods, sometimes highly cost-effective IT system add-ons could be used to
allow the generation of real-time chargeback reports. These insights were subsequently included in the
section on the length of the charging intervals.
Finally, the fifth workshop contributed some insights on how the different types of service units
(subscription, metered, and non-usage related) compared to each other if inspected from the
perspective of the forces impacting chargeback success. Since the ten participants in that workshop had
in depth expertise with price setting strategies, they managed to suggest some minor improvements
over the analysis of how each type of allocation unit supported the factors in question. The findings are
already explained in Table 19 on page 97 and included in the analysis. Yet, the proposed changes were
minor and did not affect the main conclusions on how one type of unit compared to another. Metered
usage does offer higher accuracy and controllability, in comparison of subscriptions, but at the expense
of higher cost of costing, and lower understandability, transparency, and accountability.
To sum up, the information collected from the workshops empirically confirmed with 32 field experts
that CCMM was highly comprehensive. These results were supported both by the opinions of the
participants and by the application of a data saturation principle. The completeness of the model adds to
the empirical value of the CCMM. Further findings on the utility of the model were also made and they
are presented in the following chapter.
6.2.2 Utility
In terms of utility, the evaluation workshop gave evidence for the high value of the model to
practitioners. On the one hand, the utility of the model was not questioned even by a single workshop
attendant. On the other, there were a lot of positive remarks that suggested high utility for four different
parties: organizations doing chargeback, providers of Cloud services, vendors of chargeback software,
and providers of chargeback and IT integration services.
Value to organizations doing chargeback. To start with, a lot of evidence was found according to which
CCMM was valuable to the organizations applying chargeback and to chargeback specialists. One
chargeback specialist explained that he liked the proposed model and guidelines, because they were
based on a comprehensive overview of the different factors influencing chargeback success. According to
him, this greatly increased the empirical value of the provided guidelines, because the latter took into
account the different underlying forces and the attitude of various stakeholder types. The respondent
referred to his own experience to illustrate how complicated chargeback was from an organizational
point of view and how many conflicts arose from it. Therefore, a model that took into account
stakeholders’ goals and provided the tools to explain how different decisions would impact success was
considered by him a “great asset” for the chargeback designer.
Another evidence for the practical utility of the model was provided to some of the chargeback and
Cloud services integration specialists. They praised the model for being highly structured and for
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cohesively grouping the different types of chargeback decisions. Some of the participants who were
familiar with ITIL favorably compared CCMM to the ITIL chargeback chapters, because the latter
provided far less guidelines and lacked a consistent structure.
The comprehensiveness of CCMM was also often brought up as a source of value to organizations
implementing chargeback. Some respondents explained that in their view the model covered a large
number of relevant chargeback decisions. Furthermore, it offered some guidelines that were not
normally taken into account by the some chargeback designers. Examples were given with the usage of
price modification techniques or various allocatable units for different types of Cloud services. The
statements discussed above gave positive indications not only about the completeness of the model but
also about its utility to organizations trying to implement a chargeback model for Cloud services.
Another benefit of the CCMM discovered in the workshops was that it could be helpful for starting a
discussion on chargeback between stakeholders with potentially contradicting interests and to
subsequently prevent conflicts. Having chargeback recipients, chargeback specialists, and executives in
the same room while the model was presented revealed that the latter could be used as a tool to
educate stakeholders about chargeback, the changes it required, and why those were necessary. The
participants expressed belief that presenting the model to stakeholders with conflicting interest might
help them more easily accept the chargeback related changes.
Utility to Cloud service providers. The largest workshop consisted of a lot of senior Cloud specialists
from IBM that were responsible for the sales and pricing strategy of a large range of Cloud services
including IaaS, PaaS, and SaaS provisioned both from public and private Clouds. Therefore, they showed
special interest in the sections on allocation unit selection and on pricing strategies. After a more indepth exploration of the guidelines on choosing allocation units, they attendants unanimously agreed
that the proposed suggestions would indeed improve the success of internal chargeback. From the
position of price setters for externally sold services, they explained that externally provisioned services
were already following the guidelines for pricing SaaS with subscriptions and PaaS & IaaS on a metered
basis. However, they explained that for a number of reasons related to competitiveness, client
requirements, and the internal organizational structure of the Cloud provider, services were often
offered on fixed price contract. That, however, made internal charging more difficult, because client
organizations had little insight of the costs and often resorted non-usage related charging. The
participants even referred to personal experience with fixed priced contracts in which for chargeback
purposes the client organization required additional information on the structure of the service costs.
Therefore, they explained that as price setters, understanding the chargeback requirements and
practices of clients enabled them to choose more competitive ways for pricing the services they offered.
For that reason, they said that the proposed model was “very useful for [them] as Cloud providers,
because it [allowed them] to better understand clients’ needs.” This shows the high utility of the model
not only for organizations implementing chargeback, but also for sellers of Cloud services.
Utility to vendors of chargeback systems. Some evidence was found that the model could also be useful
for vendors of chargeback software. In the last workshop participated both IBM employees who were
involved with the sales and integration of chargeback software and clients who were using such
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software. In the discussion, it was found out that the currently available chargeback software was more
tailored towards supporting chargeback in a traditional environment, rather than in a Cloud
environment. For example, metering was possible only for a limited number of service units, such as CPU
cycles or storage, but lacked the capability to connect to a number of other systems, to meter different
forms of business transactions, and to determine which users had initiated each transaction. Therefore,
it was discovered that the model could be highly valuable for vendors of chargeback software as a way to
analyze user requirements and add product features that would make chargeback for Cloud easier.
In the same line of reasoning, the workshop also showed some limitations of the model. Some of the
chargeback specialists and the users of chargeback software expressed the desire to see detailed
guidelines that explain how chargeback software packages could be used for the actual implementation
of chargeback models designed with the help of the proposed CCMM. While creating tutorials how to
implement chargeback models using specific software packages is certainly beyond the scope of this
research, these findings reveal some opportunities for chargeback software vendors. While some
scientists might do future research on the creation of a step-by-step method for chargeback design,
vendors of chargeback systems could create tutorials how their solutions can be used to support such
chargeback design and implementation methods.
Utility to chargeback service providers. Last but not least, the work could also be helpful to chargeback
service providers/integrators/consultants. Since the job of chargeback service providers is to help
organization apply chargeback, all the points on the value of the model for organizations also apply for
service providers. On top of that, in one of the workshops it was noticed that the latter could further
benefit from this work. One consultant commented that he saw CCMM as a tool with which to bring up
the chargeback discussion in the client organization. The model explicated the complexity of chargeback
by showing the different forces that impacted success and the large number of design decisions that had
to be taken. Therefore, the consultant commented that chargeback service providers could use CCMM as
a sales tool, or more precisely, to explain to their clients why that latter had to consider using external
help for the implementation of a chargeback model. The same consultant also noticed that based on the
findings in this work, chargeback service providers could also expect to see an increase in demand for
their services. The combination of the increased demand for Cloud services and the need to apply
chargeback for those services due to the “buffet” principle would eventually lead to an increase in the
number of organizations interested in chargeback.
To sum up, the workshops provided solid arguments for the practical value of this work for four different
parties: organizations applying chargeback, Cloud service providers, chargeback software vendors, and
chargeback service providers. Therefore, it could be concluded that the evaluation results largely satisfy
the requirements posed by the design research method (Vaishnavi & Kuechler, 2004) that the produced
artifacts should solve the problem in question and be of high practical value.
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Discussion

In this chapter a brief summary of the findings is provided and the contribution is discussed. Additionally,
the limitations of the study are explored and suggestions are made for future research.

7.1 Summary of the findings and contributions
Chapter 5, A meta-model for chargeback models, provides an answer to research sub-question D: “What
are the relevant design elements and decisions in the context of chargeback for Cloud services and what
guidelines should be followed when taking those decisions?” Those findings are then organized into a
CCMM that answers the main research question of this work: “How can a chargeback meta-model for
Cloud services be constructed, such that it provides a comprehensive overview of the main chargeback
design elements and offers organizations guidelines how to design a successful chargeback model?”
The proposed here CCMM structures the design elements of a chargeback model in three main parts,
set-up, allocation, and pricing decisions. The set-up decisions provide the basic setting necessary for the
application of chargeback and describe why and how chargeback can become part of the organizational
processes. The allocation decisions cover the design of allocation rules according to which the costs of
services are distributed to organizational units. Finally, the pricing decisions explain how the transition
between service cost and service price is made, and how through proper pricing IT departments can
achieve their cost recovery or profit making objectives. This modeling work answers the part of the
research question on the elements that constitute a chargeback model.
On top of conceptualizing the structure of a general chargeback model, CCMM leverages the findings on
the characteristics that impact chargeback success. The different design decisions are analyzed from the
perspective of those characteristics and the unique characteristics of the Cloud. And as verified in the
evaluation section, this analysis can be very helpful for chargeback designers to understand the
consequences of different design decisions and their influence on success. Based on the analysis
guidelines are proposed and empirically verified that suggest how to take the different chargeback
design decisions and how to allocate the costs of different types of Cloud services. The choice of service
units depends both on the charging goals and the type of service. According to the findings, subscription
models appear to be more suitable for SaaS, while metered usage tends to be more appropriate for IaaS
and PaaS. In terms of deployment models, the Public Cloud favors the imitation of the provider’s pricing
model. The Private Cloud, on the other hand, favors combinations of subscriptions, metered usage, and
non-usage related units that are appropriate for combinations of fixed and variable costs.
On top of a review of the findings, here an overview of the scientific and societal contribution is made.
From a scientific perspective, CCMM makes a substantial addition to the systemized knowledge on
chargeback. It is the first meta-model that describes the general structure of a chargeback model. At the
moment of writing of this work, the chargeback models in the literature are not described in a formal
manner and are largely incompatible of with each other in terms of structure (Atkinson et al., 2003;
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Drury, 1997; Gerlach et al., 2002; Iqbal & Nieves, 2007). The CCMM addresses this gap and offers
researchers a chargeback model structure that can be used to systematically describe, design, and
compare chargeback models. Moreover, CCMM is underpinned by a model of the characteristics that
impact chargeback success. That makes it especially useful for explaining and evaluating the impact of
different design choices, and consequently a valuable tool for chargeback design.
As it was evidenced by the empirical evaluation of the findings, this work also has a significant societal
contribution. CCMM can be helpful to all the organizations implementing chargeback and Cloud, as well
as to Cloud providers, chargeback system vendors, and providers of chargeback and Cloud integration
services. First and foremost, organization adopting Cloud services can use CCMM to design Cloudfriendly chargeback models that help them leverage the cost advantages and business flexibility of the
Cloud. Secondly, Cloud providers can make good use of more knowledge about the chargeback
requirements of their clients, and consequently offer more competitive pricing models. Furthermore,
vendors of chargeback software can update their products to better support the Cloud-aware
chargeback models. Finally, providers of chargeback services can not only leverage this work to better
assist their clients, but can also use the insights to convince the latter of the benefits of external
assistance in chargeback design and implementation. To sum up, in the already started migration to
Cloud, CCMM can prove to be an excellent tool in the improving the effectiveness of IT.

7.2 Further analysis and implications
The discussion section on the factors determining chargeback success ends with the conclusion that
chargeback is a complicated organizational process and that a number of conflicts of interest could arise.
The opinions of the workshops participants confirmed such conclusions. Yet, on top of the just re the
political complexity of chargeback, the workshop format also exposed an approach that could be used to
mitigate such conflicts. In comparison to one-to-one interviews, the researcher observed that putting
stakeholders with potentially contradicting interests on the same table and discussing with them the
intricacies of chargeback made them be more tolerant towards opposing points of views. These
observations might also be explained by the fact that chargeback discussion was purely conceptual. Had
it been the case that a real chargeback implementation in the stakeholders’ organization was discussed,
they might have been far less likely to consider and agree with contradicting view. Moreover, the
respondents were already experienced in the chargeback field and that might have made it easier for
them to recognize the points of view of others. Nevertheless, creating an open discussion about
chargeback and educating stakeholders on the topic emerges as a possible solution to mitigating
chargeback conflicts and improving acceptability. Therefore organizations implementing chargeback
would be wise try it out in during chargeback implementation process.
While this was not the aim of the evaluation sessions, the discussions that were made during the
workshops could also be used to build theories about the current state of development of chargeback
models. A parallel could be made between IT and chargeback maturity. As well as difference could be
made between old (e.g. legacy) and new IT systems and solutions (e.g. Cloud), chargebacks model could
also be split into old (legacy) models that are tailored for chargeback in legacy and traditional IT
environments, and new models that are suitable for the new Cloud environment. Moreover,
organization reality shows that legacy systems, traditional IT, and Cloud do in practice coexist in the
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current organizational space. However, do in practice chargeback models designed for traditional IT
coexist with chargeback practices suitable for the new Cloud environment? Based on the discussions in
the workshops, some conclusions could be drawn that this is hardly the case. Several of the participants
shared their observations that organizations were charging for Cloud services in the same way as they
were charging for the more traditional IT services and systems.
Two reinforcing explanations of the above described trend can be derived from the workshops
discussion on the topic. Firstly, some respondents explained that in many cases no Cloud-friendly
chargeback was done simply because those organizations did not understand well the economics and
characteristics of the Cloud from a chargeback perspective. Consequently, they did not realize the need
for new chargeback models. The second explanation was for the cases in which organizations
understood the need for improved chargeback models, but were not ready or able to make the
transition due the already discussed political complexity of chargeback and the multiple potential
conflicts between stakeholders. On the one hand, these two theories are by themselves a valuable
description of the chargeback landscape. On the other, they further underline the value of this work,
because the latter could be helpful to both types of organization. The analysis of the impact of Cloud in
chargeback could be used to reveal the need for new chargeback model. CCMM and the supporting
guidelines can support organizations in the design and implementation of such models.
The evaluation interviews also revealed another valuable insight on how CCMM should be used. The
contradicting opinions of the interviewees on the topic whether single or multiple units were preferable
showed that with chargeback there was no right and wrong and no universal guidelines. Based on their
extensive experience, one respondent had concluded that single allocation units worked best, while the
other favored multiple allocation units. Yet, it is impossible for both points of views to be “right” if
generalized for all organizations. Those views could, however, very well hold for the specific chargeback
models and environments of individual organizations. This shows that with chargeback decisions there
are hardly choices that are universally superior to the rest of the alternatives. On the contrary,
chargeback designers should leverage CCMM, the accompanying guidelines, and the know-how on
characteristics impacting chargeback success to determine the options that would work best in the
concrete situations depending on the chargeback goals, as well as on the organizational and IT
environment.

7.3 Research limitations
The large number of respondents who participated in the evaluation phase, as well as the adherence to
rigorous research approaches, such as design research and data saturation principles, confirms the
validity of the findings. Nevertheless, this research has some limitations that are related mainly to the
choice of participants in the evaluation process.
As well as with the results on the criteria impacting chargeback success, the worldwide validity of the
findings could be questioned based on the background of the respondents. Once again, the latter were
mainly from Dutch origin and their chargeback expertise was based mostly on the chargeback practices
in The Netherlands. A little diversity was added by the three respondents from France and Belgium, but
that still keeps the bounds of the empirical evaluation within the European Union (EU). Nevertheless, the
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generated conclusions could be relatively safely extrapolated in this area, because of the similarity of the
EU business environment.
A note should be made, however, that the list of chargeback success factors was compiled through field
interviews, while in comparison the CCMM was developed though design research that employed only
desktop research in the development phase . The only location specific elements are the evaluation
workshops and interviews, and the reliance on the success factors for the development of the supporting
chargeback guidelines. Therefore, this allows to safely extrapolate the validity of the CCMM worldwide,
while only the guidelines are dependent on the factors impacting chargeback success in a certain
economic area. Therefore, should further research in different environment discover additional factors
that impact chargeback success, this might require the improvement of the guidelines accordingly.
In comparison to the research in chapter four, the evaluation of CCMM also features a more balanced
mix of participants in terms of stakeholder types. This time four executives, or 12.5% of all workshop
attendees, took part in the evaluation. Having in mind the real-life ratio between executives and the rest
of the chargeback stakeholders, it could be considered that the executive group was well represented.
Finally, amongst the set of respondents, two thirds are affiliated with IBM and it could be speculated
that the findings closely interpolate IBM’s view of chargeback. As it was argued in section 4.5.3,
however, the large number of stakeholders from IBM can be easily rationalized by the fact that IBM
could contribute with a lot of professionals from each stakeholder type who had witnessed numerous
chargeback implementations. Nevertheless, to avoid relying only on IBM’s chargeback expertise, the IBM
clients who participated in the research were selected under the condition that they were not using any
chargeback services from IBM.

7.4 Future research
The development of CCMM enables ample opportunities for future research. In the first place, the
limitations discussed in the previous section could be addressed. Thus, this research could be replicated
in different economic areas and with respondents from different companies. This would ensure the
validity of the findings and the conclusions, and would verify whether they apply at a global level. On top
of replication studies, however, CCMM enables further research with the potential for by far more
significant contributions.
To start with, from an empirical perspective, CCMM was developed with the idea to help organizations
do successful chargeback in an environment of Cloud services. As verified during the evaluation phase,
CCMM certainly fulfills this goal. It provides a structured view of the most relevant chargeback decisions
and a number of guidelines that can assist chargeback designers in making successful chargeback
decisions. However, at its core CCMM is a model that offers a structured overview of chargeback models
and that explains how chargeback decisions should be taken based on the knowledge about the
chargeback success criteria. It is not a method that provides a step-by-step tutorial to the chargeback
design process. Thus, it is most useful for professional who are familiar with chargeback. For those who
are new to this field, CCMM might be useful as an introduction to the topic and as a source of valuable
insights. However, it would hardly be enough to guide them step-by-step through the design and
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implementation of a whole chargeback model. This opens the opportunity for the development a
detailed method that covers the whole design process. Thus, CCMM offers method theorists a good
foundation for the development of a detailed method for chargeback design. That would further assist
organizations with the process of implementing charging for Cloud services.
On top of the construction of a method for chargeback design, researchers could also develop a system
of metrics with which to measure chargeback success and the variables impacting it. To start with, such a
system would enable quantitative research to be done in the field of chargeback design. Thus, it would
be possible to quantitatively validate findings of this research on how different characteristics of the
chargeback model affect success. Moreover, the consequences of the different design decision could be
measured and chargeback designers would be able to balance between effectiveness and acceptability
based on numbers rather than by feeling. Finally, a system of metrics would also allow quantitative
comparative studies to be made between different chargeback models. Thus, the development of such a
system is a field for future research that can enable a great number of opportunities for quantitative
chargeback research, and subsequently greatly increase our understanding of the topic.
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Conclusion

This research makes a substantial contribution to the body of knowledge on chargeback by providing
empirically validated insights on how to design successful chargeback models. Moreover, it comes with
two far reaching high level managerial implications. To start with, the results suggest that due to the
buffet principle, companies transitioning towards the usage of Cloud services should also adopt
chargeback practices. Otherwise, they might fail to realize the Cloud related cost advantages, because
the latter would be offset by an explosion of unnecessary IT consumption.
The second general managerial implication complements the first one. It suggests that traditional
charging practices do not work well for the Cloud and that some form of pay-per-use chargeback (tiered
subscriptions and metering) should be applied if consumers’ behavior is to be influenced and cost
reductions are to be realized. Therefore, companies reaching for the benefits of Cloud Computing should
not only apply chargeback, but should also keep in mind that they need Cloud-aware chargeback models.
On top of pointing out the need for chargeback in a Cloud environment, this work brings a number of
insights on how to do it. Firstly, it presents an extensive list of factors that impact the design of
chargeback models for Cloud services and explains how those factors influence success. Secondly, it is
the first scientific work to offer a CCMM that describes the elements of which a chargeback model
consists and the design decisions on which chargeback designers should focus. Finally, based on the
insights about the factors influencing chargeback success, guidelines how to making appropriate
chargeback design decisions are derived. Below, the main findings are briefly summarized and the
contribution is discussed.
To start with, this work presents insights on the forces impacting chargeback success that were
discovered through an extensive literature study and twenty-five interviews with field experts. Two high
level factors, effectiveness and acceptability, were found to affect the success of chargeback models.
Effectiveness stands for the degree to which a model is conducive to the fulfillment of organizational
chargeback goals, and acceptability determines whether all the involved stakeholders accept the model
and would comply with the chargeback processes. Consequently, chargeback designers could achieve
optimal results if they optimize effectiveness while achieving sufficient acceptability. According to the
research results, this could be accomplished by balancing between eight interdependent characteristics
of a chargeback model that tend to affect acceptability and effectiveness. Those characteristics are
accuracy, understandability & transparency, controllability, cost of costing, accountability, measurability,
predictability, and comparability. While most of those characteristics impact chargeback success in
general, the last three become especially relevant in a Cloud environment. Together with acceptability
and effectiveness, the eight characteristic become a valuable tool for understanding how certain design
decisions would influence the success of a chargeback model.
Other than the above discussed eight conceptual characteristics, this research shows that there are also
some implementation considerations that affect the success of a chargeback model. More precisely, to
succeed a chargeback implementation requires support from high level managers, it should be well
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integrated with the organizational processes and systems, and plans should be made for chargeback
continuity.
On top the list of factors that influence chargeback success, this work also proposes a structured CCMM
that is empirically validated with thirty-four field experts. The CCMM conceptualizes the main elements
of a chargeback model. According to it, a chargeback model consists of three main parts, set-up,
allocation, and pricing decisions. Set-up decisions provide the basic setting necessary for the application
of chargeback and determine why and how chargeback is going to become part of the organizational
processes. Allocation decisions deal with the design of allocation rules according to which the costs of
services are distributed to organizational units. Finally, the pricing decisions explain how the transition
between service cost and service price is made, and how IT departments can achieve their cost recovery
or profit making objectives through proper pricing.
The CCMM not only summarizes the main chargeback decisions, but also makes recommendations how
to successfully make those decisions. The guidelines are based on the scientific literature, the opinions of
field experts, and the findings on the characteristics impacting charging success. Amongst the most
prominent guidelines are the suggestions how to allocate the costs of different types of Cloud services.
In a very high level summary, subscription models appear to be more suitable for SaaS, while metered
usage tends to be appropriate for IaaS and PaaS. In terms of deployment models, the Public Cloud favors
imitation of the provider’s pricing model. The Private Cloud, on the other hand, favors combinations of
subscriptions, metered usage, and non-usage related units that are appropriate for combinations of fixed
and variable costs. More detailed guidelines can be found in chapter 5. Below, this section continues
with a description of the scientific and empirical contribution of this work.
From a scientific perspective, this research makes some valuable contributions. To start with, to the best
of the researcher’s knowledge, it is the first academic work to deeply explore the relationship between
Cloud Computing and IT chargeback and to conceptually explain why the former requires the latter.
Moreover, a number of empirically validated results are presented. Firstly, new factors that impact
chargeback success are discovered. Furthermore, an explanation is offered of the cause and effect
relationship between those factors and success. Even more importantly, this work goes beyond the
unstructured “plain text” description of chargeback models that is prevalent in the literature. With the
development of CCMM it conceptualizes of what elements a chargeback model consists and what
decisions chargeback designers have to make. Finally, the cause and effect relationship between the
chargeback characteristics and chargeback success is used to provide guidelines for effective design of
chargeback for Cloud services.
On top of the research contribution, the findings enable both academically and societally valuable future
research. Firstly, further research could be made to even better describe the mutual relationship
between chargeback and Cloud. Similar work could be conducted in other economic areas to determine
whether additional factors impact chargeback success in non-European business environments.
Furthermore, a good foundation is now available for method theorists to start developing step-by-step
methods for chargeback design. Last, but not least, researchers could also develop a system of metrics
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that measures chargeback success and the variables impacting it. Such a system would enable
quantitative comparison between different chargeback decisions and models.
As confirmed by the empirical evaluation of the findings, this work also has a significant societal
contribution. In times of spreading views that IT investments do not pay back (Carr, 2003, 2004),
leveraging the above discussed findings could improve the effectiveness of delivering and using IT in
contemporary organizations. In the first place, Cloud adopters could directly benefit by implementing a
chargeback model that would help them leverage the cost advantages and business flexibility of the
Cloud. Moreover, the results are useful not only for organizations implementing Cloud and chargeback,
but also for the whole related ecosystem. Thus, amongst the parties that can benefit from the findings
are Cloud providers, vendors of chargeback systems, and providers of chargeback services. Cloud
providers can use the knowledge about the chargeback requirements of their clients to offer more
competitive pricing. As shown during the evaluation of the findings, vendors of chargeback software can
update their products to better support Cloud-aware chargeback models. Finally, providers of
chargeback services can not only leverage the findings to better assist their clients, but can also use the
insights to convince the latter of the benefits of external assistance in chargeback design and
implementation.
Finally, a few concluding remarks are made on the timeliness of this work. The results emerge in a
moment in which the adoption of Cloud services is at its beginning. Therefore, the findings can promptly
assist organizations that need to implement Cloud-aware chargeback models as part of the transition to
the Cloud. Rather than summarizing the accumulated chargeback experience once the transition is in a
more developed stage, this research provides timely empirical findings that can enable immediate
actions and future research that could further facilitate the move to the Cloud.
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Appendix
Appendix A: Evaluation protocol for the list of success factors impacting
chargeback success
Introduction
About the researcher, the research project, and about the interviewee background. Identify interviewee
area of expertise and control for experience in the field.
Introduce myself:





About me
Topic and research goals
Interview structure
Confidentiality note

Background and expertise evaluation
Questions to ask (fill in before the interview, when possible):
Can you tell me about yourself?





Background, positions & number of relevant companies
Exp. with chargeback & accounting
Exp. with cloud
Exp. with consulting & service integration

Unguided questions
Introduce the topic, but not the identified criteria. If an example is necessary, use accuracy.
1. What characteristics of a chargeback model do you find relevant for the success of a chargeback
model?
2. How do those characteristics influence chargeback success?
Guided questions (introduce the effectiveness and acceptability concepts)
Effectiveness
What factors influence the effectiveness of the model? How?

Appendix A: Evaluation protocol for the list of success factors impacting chargeback success
Page 135 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

How can the effectiveness be improved?
What would the effectiveness influencing factors be from the perspective of different types of
stakeholders?





Executives/boards
Charges recipients
IT department employees
External consultants and integrators

Acceptability
What factors influence the acceptability of the model? How?
How can the acceptability be improved?
What would the acceptability influencing factors be from the perspective of different types of
stakeholders?





Executives/boards
Charges recipients
IT department employees
External consultants and integrators

Evaluation (show and explain if necessary the list of factors)
Do you agree with the criteria?
Do you think some important points are missing? If yes, what? Why, explore further…
Wrap up.
Thank you. Promise to send the findings.
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Appendix B: Interview protocol for the evaluation interviews
Introduction
About the researcher, the research project, and about the interviewee background. Identify interviewee
area of expertise and control for experience in the field.
Introduce myself:





About the researcher
Topic and research goals
Interview structure
Confidentiality note

Can you tell me about yourself?




Background, positions & number of relevant companies?
Exp. with chargeback & accounting?
Exp. with cloud?

Chargeback model characteristics impacting success
Figure 9. Acceptability and effectiveness can be used to explain how the lower level forces influence
chargeback success.
Figure 10. Impact of the lower level forces on chargeback effectiveness and acceptability.
Invite comments
CCMM & design guidelines
Before showing the model, explain that the purpose is to evaluate it on the basis of completeness and
correctness.
Correctness:



Present the model and go through each element and guideline. Verify their correctness.
Are the different design elements of the same granularity, that is, are they comparable in
importance and relevance?

Completeness:


Do you think important design elements are missing? If yes, which?

What guidelines would you propose to chargeback designers for making the just introduced design
decisions?
Appendix B: Interview protocol for the evaluation interviews
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Guiding questions (if necessary):





On general set-up
o Profit or cost center?
o Do you actually charge? (On notional charging)
o How often do you issue charges?
o For how many services do you charge?
o What accounting methods do you use?
On allocation model
o How (on the basis of what rules) do you allocate the costs of each (the main) services?
On pricing
o How do you determine the final price to the consumer?

Wrap up.
Invite additional comments and summary of the evaluation.
Summarize the findings and conclusions.
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Appendix C: CCMM overview used during the evaluation phase

Figure 22. CCMM overview used during the evaluation phase.
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Appendix D: Slides used for the evaluation workshops

Appendix D: Slides used for the evaluation workshops
Page 140 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

Appendix D: Slides used for the evaluation workshops
Page 141 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

Appendix D: Slides used for the evaluation workshops
Page 142 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

Appendix D: Slides used for the evaluation workshops
Page 143 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

Appendix D: Slides used for the evaluation workshops
Page 144 of 145

How to charge for the Cloud?

Master thesis, Hristo Stefanov

Appendix E: Definitions of the main research concepts
Concept

Definition

IT chargeback

The process of allocating the costs of the IT services an organization provides to
its employees to the organizational units that use those services. (Based on
(“Chargeback,” 2010; Gerlach et al., 2002; Hufnagel & Birnberg, 1994; Ross et
al., 1999; VanLengen & Morgan, 1993)).

Chargeback model

A chargeback model for Cloud services is a conceptual representation of how
the organizational units are charged back for the Cloud services provisioned by
the IT department of the organization. (Compatible with (Bon, 2008; Drury,
1997, 2000; Gerlach et al., 2002; Iqbal & Nieves, 2007; Stiller et al., 1998)

Cloud

“Clouds are a large pool of easily usable and accessible virtualized resources
(such as hardware, development platforms and/or services). These resources
can be dynamically reconfigured to adjust to a variable load (scale), allowing
also for an optimum resource utilization. This pool of resources is typically
exploited by a pay-per-use model in which guarantees are offered by the
[provider] by means of customized [Service Level Agreements] (SLAs).” (Vaquero
et al., 2008).

Cloud services

According to Iqbal and Nieves (2007) Cloud services are “intangible equivalents
of products” and a means of delivering IT capabilities “without the transfer of
ownership of resources” that are provisioned by Clouds.

Table 20. Definitions of the main research concepts.
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