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ABSTRACT
With pay-per-use pricing models, elastic scaling of resources, and the use of

shared virtualized infrastructures, cloud computing offers more efficient use of
capital and agility. To leverage the advantages of cloud computing,
organizations have to introduce cloud-specific chargeback practices.
Organizations have to allocate IT service costs to business users in a way that
reflects service consumption. To help organizations become effective users of
cloud services, this article provides an overview of the factors that influence
chargeback in the cloud services. This is an initial work that determines the
factors influencing the chargeback in the cloud services. The findings of this
research facilitate organizations to realize the implications of the cloud for their
chargeback .

1. INTRODUCTION

In Information Technology (IT) management, chargeback refers to the practice of
charging the costs of IT back to the different departments and business units that use
IT [1-3]. Chargeback makes service consumers aware of the costs of IT and is
generally used to control escalating IT costs, improve decision making, align
behavior with organizational goals, and facilitate a more effective use of IT [4].
Chargeback models can be described as having a delivery and a consumption side.
The delivery side represents a producer, such as processing power or a VPN
connection [2], whereas a consumption side is a department using a service or good
[2,5], such as bandwidth or hardware expenditure. However, in comparison to
chargeback for physical products, chargeback for intangible products is still poorly
understood by many organizations [2,3] and is rarely applied to their advantage.
Because of this, there is a lack of successful chargeback models that are well aligned
with organizational objectives, and are clear and acceptable to all the involved
stakeholders [6] .

To make the situation more complicated, organizations are adopting cloud
computing. With pay-per-use pricing models, elastic scaling of resources, and the
usage of shared virtualized infrastructure, the cloud fundamentally changes the
economics of IT [7] .
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It enables more efficient use of capital, great cost reductions, and facilitates
flexibility. However, to fully leverage those benefits organizations also need to
employ appropriate form of pay-per-use based chargeback, something that is seldom
done in the current chargeback practices [8]. Let alone the chargeback regarding the
temporary provisioning of additional CPUs and the allocation of several megabytes
of RAM .
Failure to allocate cloud-based costs in a per-use manner can lead to an explosion of
unnecessary consumption that can offset the cost reductions and to an inability to
leverage the business advantage offered by flexible pricing [8]. The current
chargeback models are oriented towards more traditional IT environments in which
costs do not vary with usage. This allows for relatively simple chargeback models
that are easy to understand by those being charged. With cloud computing,
chargeback models become inherently more complex and opaque for the consumers.
To the best of our knowledge, there are no cloud related chargeback models and the
underlying factors reported in literature. Hence, there is a need to determine the
factors that influence the chargeback in cloud computing environment. This leads to
the formulation of the following research question: Which factors influence the
chargeback of cloud services? The research in this article identifies the factors that
influence the chargeback for cloud services on the consumption side. We use
empirical research methods to determine the factors that influence the chargeback for
the cloud services. In particular, we employ three approaches. Initially, a systematic
literature review is performed to identify the factors reported in the literature.
Subsequently, twenty-five semi-structured interviews with chargeback specialists are
held to identify new factors for chargeback and to evaluate the findings of the
systematic literature review. Finally, the findings are validated through in-depth
interviews and six workshops .
From the systematic literature review, five factors are determined and from the
expert interviews four additional factors are determined. The factors are consolidated
to a single list of factors that influence chargeback in the cloud. To further validate
the findings, we conducted two evaluation interviews and a series of focused
workshops, in which chargeback experts review the findings of the research .
The overall findings of the research can be summarized with the following
contributions: (i) This article provides a list of factors influencing the chargeback for
cloud services as a pioneering work in the chargeback domain .
(i1) This research facilitates organizations to realize the implications of the cloud for
their chargeback and how to improve chargeback in cloud services .
This article is structured as follows: Section 2 presents the theoretical background of
this research, Section 3 details the research methods applied, Section 4 describes the
results and Section 5 presents the discussion of the finding and the threats to validity
of the research. Finally, the article concludes in Section 6 with recommendation for
future work .

2. THEORETICAL BACKGROUND
In the following sub-sections, we briefly discuss the theoretical background to
position this research .

2.1. Cloud computing
In this research, we have adopted the definition of cloud computing from NIST [9]
as: ‘‘Cloud computing is a model for enabling convenient, on-demand network
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access to a shared pool of configurable computing resources (e.g., networks, servers,
storage, applications, and services) that can be rapidly provisioned and released with
minimal management effort or service provider interaction .

This cloud model promotes availability and is composed of five essential
characteristics, three service models, and four deployment models’’. This definition
provides a clear overview of what the cloud entails and provides three service models
namely: (1) Software as a Service (SaaS), (i1) Platform as a Service (PaaS), and (iii)
Infrastructure as a service (IaaS). Table 1 lists the characteristics of cloud computing

These characteristics are especially interesting for cloud chargeback as they
differentiate the cloud from traditional IT which in turn influences revenue - and thus
cost - models .

Two high level business advantages of the cloud are relevant for understanding
impact of cloud computing on chargeback. First, the cloud offers substantial cost
reductions that are enabled by efficient utilization of resources due to virtualization,
efficient use of capital due to pay-per-use, automation, standardization, and self-
service [7,10]. Second, the cloud also offers business flexibility, because of the pay-
per-use models and the characteristics near instant scalability and flexibility, and
near instantaneous provisioning [10,11], which allows for accurate metering and
charging of the used resources, without fixed costs. This implies that users that have
peak usage, i.e. short moments in time with intensive use followed by longer periods
of low use, users pay only for peak usage when they need it. This avoids significant
investments in capital to be able to service those peak moments which will remain
dormant most of the time as the capacity is not needed in slower periods. As the
cloud allows for automatic elasticity, there should be no user involvement nor lag in
up and down scaling .

2.2. Chargeback models

Chargeback models are presented under a variety of names such as chargeback
systems [4,12,13], chargeback practices [2], and chargeback approaches [14—16].
However, they all tend to comprise the same concepts, without precisely defining
them. According to the notion used behind these terms of chargeback [2,3,15,5,
17,18], ““‘chargeback for cloud services’’ can be defined as the process of allocating
the costs of the cloud services that an organization procures to the organizational
units using those services. A chargeback model in general is a conceptual
representation of how the costs are allocated to the organizational units using those
services .

Regardless of the terminology, chargeback is mainly recognized as a means of IT
governance [2,5] that enables IT cost reductions .

On the consumption side, it makes users cost-aware and results in a more cost-
efficient choice of services [2,19]. On the delivery side, increased understanding of
service costs facilitates more effective IT investment and provisioning decisions
[4,12]. Table 2 provides various types and definition of chargeback reported in
literature .

As is evidenced by the list presented in Table 2, the types of chargeback models do
not 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., activity based costing and fixed/user costs
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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 .

2.3. Impact of cloud computing on chargeback

Recent research on the impact of cloud computing on chargeback shows that
organizations that want to fully leverage the benefits of the cloud should apply pay-
per-use chargeback practices [8,22]. Per-use charging for cloud services prevents an
explosion in consumption and the subsequent increase in costs that can offset the cost
reduction benefits of the cloud. Furthermore, for internal users, no pay-per-use
chargeback for cloud services diminishes the business value of cloud computing.
From a business perspective, pay-per-use is an advantage because costs follow value
generation and demand, subsequently allowing efficient use of capital and flexibility
in consumption behavior .

To sum up, the usage of chargeback for cloud computing is compelling .

However, there are numerous challenges to it [23].

[TABLE1]

[TABLE 2]

For costs of the shared virtualized infrastructure behind the cloud? What pricing
models (e.g., subscriptions or some forms of metered service consumption) are most
suitable for the different types of cloud services? How to charge the costs of the
over-provisioned resources that are necessary to enable elastic scaling?

2.4. Related work in chargeback for cloud services

As cloud services are starting to reach a stable platform of adoption [24], cost
analysis of cloud solutions are getting more and more important. These so-called
““Cloud Economics’” or ‘‘Cloudonomics’’ [25] are being covered in scientific
research. Talukder, Zimmerman and Prahalad [25], for instance, provide an overview
of cloud economics. Several works have contributed towards the development of
methods to perform cloud economics analysis, such as Martens et al. [24], evaluated
the possibility of a total cost of ownership approach. Tak et al. [26] evaluated cloud
adoption for in-house developed applications and Wang et al. [27] described pricing
fairness of cloud computing. However, none of these works discuss chargeback.
Activity based costing, which tends to be applied in cloud services has a history of
over two decades, but current literature does not mention cloud chargeback services
either [28]. This may be because of the difficulty of the actual metering in cloud
environments, as [yer et al. show [29]. Sekar and Maniatis [30] also note that the
accountability of metering can be an issue in the cloud .

3. RESEARCH METHOD

The research described in this article applies the Design Science Research
methodology, specifically the design science in information system research method
by Hevner et al. [31]. The research relevance is formulated due to the fact that there
are no chargeback models and/or guidelines to help organizations to design or adapt
their chargeback models for a cloud environment in the scientific and management
literature .
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At the same time, the problem is growing with importance as large organizations, the
typical users of chargeback models, are moving towards cloud computing as a way to
provisioning IT capabilities .

Consequently, the need to do chargeback for a cloud environment is inevitable .

The overall research process, depicted in Fig. 1, is adopted in this research. In Phase
I, a systematic literature review (SLR) is conducted to identify the chargeback factors
mentioned in the literature. In Phase II, twenty-five interviews with chargeback
experts are conducted to identify factors that influence chargeback and to cross-
validate those with the initial list of chargeback factors aggregated from Phase I .

At the time of the investigation, there was no prior research in chargeback models for
cloud services. Results from an SLR would thus only provide a theoretical basis that
is inspired or influenced by traditional (IT) chargeback models. To extend this
theoretical basis, and discover non-documented factors from practices, expert
interviews (Phase II) are held. The expert interviews not only added new factors that
were not found in the literature, but also facilitated the successful validation of the
findings of the SLR. Phase II results in an extensive list of factors that influence
chargeback: the factors from both the SLR and the interviews .

Finally, in Phase III, the identified chargeback factors are empirically validated
through focused workshops and two in-depth evaluation interviews .

In the following sub-sections, each phase is explained in detail .

3.1. Phase

I In Phase I, an SLR is conducted, as suggested in [32,33] to identify the factors that
influence the chargeback explicitly mentioned in the literature. Initially, a search
query was developed by combining the key terms and their synonyms. Table 3
depicts the key terms used to develop the search query .

The search string was then constructed using Boolean ‘ AND’’ to connect the
keywords and Boolean *‘OR’’ to allow synonyms and word variants of each
keyword. The resulting search string is then executed in digital libraries/indexing
services such as Google scholar, ISI web of knowledge .

The abstracts of the list of papers retrieved were then studied to find the relevance.
We employed exclusion criteria to filter out unnecessary papers.

[FIGURE 1]

[TABLE 3]

For instance, more than 50% of the retrieved papers were related with chargeback in
the banking field, which is out of our scope .

The initial set of papers is termed as “‘initial articles’’. Additionally, references of the
initial articles 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 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 literature found by scholarly search
engines were reviewed only until a theoretical saturation point was reached. Constant
Comparison Analysis (CCA) [34], which is used to create knowledge from the data
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source by avoiding subjective interpretation (i.e., interpretation of the data in
accordance with the research objectives) technique, was employed to determine the
saturation point. This is the point at which reviewing more works is hardly adding
any new relevant information [35]. For cloud computing concept search terms, a
saturation point was reached at about 100 articles. For chargeback concept search
terms, saturation was reached on average at 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 [36] .

The analysis of SLR resulted in five factors that influence that chargeback, namely:
(1) Accuracy, (ii) Cost of Costing, (iii) Transparency and Understandability, (iv)
Controllability, and (v) Fairness .

These factors are described in the Results section (Section 4) .

3.2. Phase 11

In Phase II of the research process, twenty-five semi-structured interviews are
conducted, aimed at identifying an extensive list of factors that influence chargeback
success. The results from these interviews are evaluated with the findings of the SLR

[TABLE 4]

The field experts interviewed come from IBM and IBM’s client and partner network,
and have a variety of backgrounds and positions to ensure the generalizability of the
findings. Five types of stakeholders concerning chargeback were identified:
executives and board members, chargeback specialists, charges recipients, IT
specialists, and consultants. Despite the differences in background, the interviewees
also shared some common characteristics. They are from Dutch origin and work for
seven different large organizations in The Netherlands. In Table 4, details of each
organization in terms of industry and size are provided .

The objective of the interviews is to uncover the factors of chargeback in cloud
services. The respondents have the opportunity to freely discuss the topic and the
researcher used this freedom to clarify the questions. The need for free bi-directional
communication precluded the usage of questionnaires or formally structured
interviews [37,38]. Semi-structured interviews are preferred over unstructured
interviews to allow comparison between the responses of the different participants
and to keep the interviews focused [38] .

A two-page interview protocol was developed to impose a common structure on all
interviews. On top of an introduction and a wrap-up, it contained sections about the
background and experience of the interviewee, unguided questions, guided questions,
and cross-evaluation. In the introduction, the researcher and the research topic were
introduced, while the background check was used to determine the stakeholder
category of the interviewee. In the guided and unguided sections the respondents are
asked questions such as: ““What characteristics of a chargeback model do you find
relevant for a chargeback model for cloud services?’” and ‘‘How do these
characteristics influence the model?”’ No directions were provided by the
interviewer, and subsequent questions were asked mainly to clarify what the
interviewee meant by a certain concept. In the guided part of the interview, the
concepts identified from literature were introduced and the respondents were asked
to comment on them. They were also queried for any additional factors that came to
their mind .
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Finally, the cross-evaluation phase was used to validate the findings. The wrap-up
was used to verify whether the researcher had properly captured all the points made
by the interviewee .

Furthermore, the twenty-five interviews are used to empirically cross-evaluate the
findings for correctness and completeness .

Since it is impossible to determine how many interviews would be necessary to reach
an ‘‘extensive’’ list a priori, a theoretical data saturation principle is applied to
empirically determine the required number [35,39]. Interviews are conducted until
the moment a data saturation point is reached, i.e. the list of discovered forces started
to converge and no additional factors are brought up in subsequent interviews. At
this point it was deemed that the probability for additional findings from questioning
more respondents was too low to justify the required research efforts. The list was
considered complete at this point .

Correctness is evaluated by asking the respondents whether all the discovered factors
could influence the chargeback of a cloud service. Completeness is determined by
asking the participants to comment on the comprehensiveness of the compiled list.
This list started at first interview with factors discovered from the literature review
and the factors that are mentioned in that interview. In each subsequent interview, the
final list from the previous interview was extended with the factors derived from that
interview. Since the latter is always larger than the list identified by each individual
interviewee, the participants mostly made positive comments on comprehensiveness .
The saturation point is reached at the twenty-fifth interview: after interview twenty-
one, each discovered factor had been mentioned at least four times, and no new
factor had been identified since the twelfth interview .

Based on the analysis of the interview, four additional factors were identified,
namely: (1) Measurability, (i1) Predictability, (ii1) Accountability, and (iv)
Comparability. These factors are described in the Results section (Section 4) .

3.3. Phase 111

Phase III evaluates the results from the earlier phases. Two approaches are utilized:
in-depth evaluation interviews and focused workshops, as depicted in Fig. 1 .

The two interviews, lasting 2 hrs in a semi-structured setting, are held with a
chargeback expert each. These experts are selected as they are familiar with all
concepts of chargeback, and have extensive chargeback experience. Both are
responsible for the design and operation of chargeback models in more than one
enterprise, including multi-nationals and organizations in the public sector .

Both interviewees are Dutch and at the time of the interview were working in
organizations in the Netherlands, one in the public sector, and the other one in the
financial industry .

In each interview, the factors gathered from the earlier phases are shown, including
the relations between one another, to analyze how different factors affect chargeback
success in a cloud setting .

[FIGURE 2]

Finally, participants were asked to make general comments about the model and to
provide further improvement recommendations .

Additionally, six workshops are conducted featuring 32 participants in total. The
number of participants (with the exception of the researcher) in each workshop
varied between three and ten participants, allowing all participants to actively
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participate in the discussions. Each workshop lasted between 60 and 90 min, with a
tendency for the larger workshops to last longer .

Twelve of the participants in the workshops had previously taken part in Phase II.
The other twenty participants were new to this research. The nine organizations in
which the participants work have extensive experience with chargeback. Three
participants are senior professionals from the French and Belgian IBM offices who
took part in our fifth workshop through a telepresence conferencing system, while
the rest are Dutch participants. The details of the role of the workshop participants is
depicted in Fig. 2 .

The participants of the evaluation phase are asked to provide feedback on correctness
and completeness of the identified factors, and to evaluate the relationships between
the factors. The respondents agreed on the correctness and completeness of both the
factors and the relationship between the factors and effectiveness and acceptability .

4. RESULTS

The findings of the SLR, the interviews of Phase Il and the crossevaluation in the
two interviews and workshops of Phase III are explained in the following sub-
sections. First, factors from the SLR are explained, and based on analysis of those
factors inferences are discussed. Second, the factors from the analysis of the
interviews are discussed, including the inferences between those factors .

Third, all those factors and their inferences are evaluated and consolidated to provide
a complete overview of the findings .

4.1. Factors derived from the structured literature review

A review of the literature reveals five factors that are explicitly mentioned in the
literature. Furthermore, a few more factors are inferred through detailed analysis.
The five concepts that are explicitly recognized in the scientific literature to
influence chargeback are: accuracy, cost of costing, transparency and
understandability, controllability, and fairness. These factors are described below. (i)
(1) Accuracy: Accuracy is a factor influencing chargeback success that is universally
recognized in academia [1,12,5,40,41]. This is a property of a chargeback 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 .

High accuracy has a profound two-fold effect on the chargeback. First, it is
conducive to realizing cost reductions, because it bases both provisioning and
consumption decisions on actual costs [12,40]. Second, it makes chargeback more
acceptable to the involved stakeholders, because it motivates the correctness of the
charges and prevents attempts for overthrowing the model based on low accuracy
arguments [5] .

(i1) Cost of costing: While high accuracy has positive impact on the chargeback
model, it might be expensive to achieve. The term cost of costing 1s used to quantify
the costs of operating chargeback and accounting models, and to offset these costs
against potential benefits [21,42,43]. Operating a chargeback model is associated
with significant design, implementation, labor, and IT systems costs. Therefore,
chargeback designers should take the costing factor into account in order to develop
chargeback models of which the benefits outweigh the related expenses .
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Cost of costing has a negative impact on chargeback, because those costs offset the
cost savings realized through chargeback. However, costs incurred by, for example,
investing in improved accuracy can positively influence chargeback as accuracy has
a positive influence on chargeback models (as described above) .

Therefore, the design of a chargeback model should be optimized to balance the cost
of costing with factors that positively influence chargeback model such as accuracy
[42,43].

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 cost of costing. Another synonym is the cost of errors which refers to the
costs of missed benefits or errors made due to low accuracy of the chargeback model
[42].

For instance, 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 best suits the organizational goals [42,43] .

(ii1) Transparency and understandability: Researchers who investigate
organizational behavior in relation to chargeback note that a chargeback should be
understandable and transparent to the involved stakeholders [12,16].
Understandability describes whether the recipients understand what they are charged
for i.e., do they understand the units of service and their prices? Charges for cloud
services based on a user subscription are more understandable than charges based on
utilized CPU cycles. Transparency, on the other hand, describes whether the
involved stakeholders understand how the charges are formed. Therefore,
Transparency characterizes the capability of stakeholders to comprehend the
chargeback model and the opportunity to enjoy non-obscure chargeback processes,
while understandability deals with the capability to understand the charges, the end
product of applying the chargeback model .

Transparency and understandability are closely related and discussed together in the
literature [12,16]. Understandability is necessary in order to have transparency,
because lack of understanding of the charges themselves (low understandability)
leads to inability to comprehend the process of forming the charges (low
transparency). The major effect of transparency and understandability on chargeback
is related to obtaining stakeholders’ buy-in. Low transparency and understandability
lead to resentment of the chargeback [12,16] .

(iv) Controllability: Nolan [44] uses the Controllability concept to denote to what
extent consumers are in control of their IT costs. Chargeback models that enable
users 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 has profound impact on chargeback. 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 users’ acceptability for the chargeback model
[44]. Low controllability leads to resentment, because chargeback is perceived as an

This is a NIVEL certified Post Print, more info at http://www.nivel.eu



http://www.nivel.eu/

Baars, T., Khadka, R., Stefanov, H., Jansen, S., Batenburg, R., Heusden, E. van. Chargeback fgt—;

cloud services. Future Generation Computer System: 2014, 41, 91-103
niver-

unnecessary overhead that does not benefit managers, while high control allows them
to realize cost reductions and accept the chargeback model .

(v) Fairness: Fairness is another concept investigated by chargeback researchers
[17,41]. Those authors dub Perceived Fairness (PF) as “‘the key to chargeback
systems effectiveness’’. In their works, Allocative Fairness is used as a synonym to
accuracy, while PF 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. It may
be inferred that Fairness and transparency are synonymous, however Hufnagel and
Birnberg [17,41] do not mention transparency in their work .

The term PF could be considered a misnomer, because of its slightly contradictory
meaning to the word fair (just, unprejudiced) .

Nevertheless, it is a proper concept to describe stakeholders’ attitude towards the
chargeback model and whether they are likely to accept (high PF) or reject it [17,41]
Table 5 summarizes the factors identified from the literature study .

Inferred factors: A close inspection of the above factors influencing chargeback
reveals that their impact is realized in two separate ways. The examined factors
either affect the effectiveness of the chargeback model [1,12,19,44,45], or the
acceptability to the stakeholders [12,16,17,41,44]. These two aspects of chargeback
are used in the literature (see above) to describe how accuracy, cost of costing,
transparency and understandability, and controllability influence chargeback.
Following the findings of the SLR, Fig. 3 visualizes how acceptability and
effectiveness can be recognized as two high level dimensions that explain how the
other forces influence chargeback. Solid arrows visualize a positive relationship,
while the dashed ones depict a negative relationship. Fairness is merged into
acceptability and is discussed further below .

(i) Effectiveness determines whether the chargeback stimulates the desired
chargeback results, such as cost awareness and control, behavior steering,
minimization of internal conflicts, more competitive costing and pricing .

[TABLE 5]
(i) Acceptability describes whether all the involved stakeholders find the
chargeback acceptable. High acceptability means that stakeholders agree and are
supportive of the chargeback process, while low acceptability stands for the lack of
support and results in resentment of the chargeback .

In Fig. 3, fairness has been merged into acceptability because the latter excellently
captures the meaning implied by Hufnagel and Birnberg [17,41]. The substitution is
appropriate, because Hufnagel and Birnberg equate low perceived fairness to the
resentment of the chargeback, while high perceived fairness is considered equivalent
to the acceptance of the chargeback .

4.2. Factors derived from the interviews
The results of the interviews confirmed the relevance of the factors discussed in
Section 4.1 and depicted in Fig. 3. Furthermore, four additional factors were found to
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be conducive to chargeback, and to be especially relevant in a cloud environment.
These are Measurability, Predictability, Accountability, and Comparability .

Table 6 displays how the respondents mentioned each factor during the interviews.
Subsequently the newly discovered factors are explained. Fig. 4 shows the factors
newly discovered from the interviews .

(1) Measurability: Is a concept that is mentioned mostly by the interviewed IT
specialists (43%) who have in-depth experience with cloud computing. The term is
used to refer to the degree of ease with which the chargeback allowed measuring the
amount of consumption units used and the ability to allocate those consumed units.
For example, if a certain service is charged based on completed transactions, it
should be possible to count the amount of completed transactions over a charging
period and by whom they are executed. High measurability implies that it is possible
to measure usage without highly specialized or custom made metering systems,
while low measurability requires such technology .

The interviewees motivated the importance of measurability, by explaining that it
was difficult to measure usage in the shared virtualized infrastructure in the cloud
and that there are still a number of technical limitations on metering systems,
especially when it came to charging units such as CPU cycles or memory usage. Yet,
as one respondent remarked ‘(. . . ) usage based charging [is] possible only through
measuring’’ .

Regarding the impact of measurability on chargeback, the interviewees suggested
that it positively influenced both acceptability and effectiveness. 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 chargeback,
consequently improving acceptability .

(i1) Predictability: It describes to what extent chargeback recipients are able to
predict future bills. Predictability becomes far more significant in a cloud
environment, because pay-per-use and elastic scaling of resources 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 .

It affected only the acceptability, as unpredictability led to resentment towards the
chargeback .

(ii1) Accountability: Is the extent to which recipients are able to verify the
correctness of the bill. The easier it is to verify the charges, 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 able to
multiply the number of people in their team by the subscription fee and verify the
correctness the bill. However, accountability decreases when metering of IT resource
consumption is involved, such as transactions made and bandwidth consumed,
because that requires higher technical competence from managers and access to
specialized IT systems .

The respondents motivated the relevance of accountability by explaining that they
often witnessed disputes, sometimes well-grounded, over the correctness of the bill.
One interviewee summarized the general opinion as follows: ‘‘The lower the
accountability, the more often you see disputes over the bill”’ .
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(iv) Comparability: It 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. The standardization characteristic of the cloud leads to the availability of
highly similar standardized services available on the market .

Therefore, in a cloud environment it becomes much easier to benchmark IT costs on
a per-service basis. Yet, this still depends on how the chargeback is designed, and
whether internal service pricing follows the pricing patterns of public providers. If
the chargeback is designed in a way that allows easy price comparison, then
comparability is high. This results in cost reductions on the delivery side, because
internal users who are able to compare prices start to exercise pressure for more
efficient IT delivery on the IT department .

4.3. Consolidated factors from the SLR and the interviews

As described in Section 4.1, the factors resulting from Phase I are evaluated during
the semi-structured interviews in Phase II .

This happened as interviewees would mention those factors individually or because
the interviewer explicitly evaluated them .

Nonetheless, the interviewees confirmed the factors found in the literature (depicted
in Fig. 3) and the relations between the factors and the two high-level dimensions:
Acceptability and Effectiveness .

Furthermore, the results from the interviews extended those of the SLR by providing
4 additional factors not found in the literature (see Fig. 4). As the saturation method
assured recurring factors and excluded isolated artifacts, the factors presented in Fig.
3 can thus be merged with the factors presented in Fig. 4 .

The consolidated factors for the chargeback in cloud service are depicted in Fig. 5.
This consolidated model is presented to the experts in the workshops and during the
two in-depth interviews. Specific questions are asked regarding the validity of the
factors and the relationships presented. The participants could not add factors

[FIGURE 4]

[TABLE 6]

even though they were specifically asked to think whether the presented findings
reminded them of factors not listed. On the contrary, affirmative comments stated
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 [is] that it contain/[ s]
the concerns of different types of people. [He] would not have thought of all those’’ .
The cross-validation shows that the compiled list of characteristics influencing
chargeback model 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.
Table 7 summarizes these results, describing each factor and its relation to
Acceptability and/or Effectiveness .

Below the final factors are described in detail .
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Predictability was added to the model as a factor influencing acceptability as it was
mentioned to be a determining factor in payper- use services. It thus influences
acceptability of these services can influence not only chargeback model but the
acceptance of the complete service offering. New methods are being developed for
predicting cloud costs on the architecture level [46—49] and on a managerial level
[50,51].

Transparency and understandability was mentioned by 48% of the respondents,
with the majority being Chargeback specialists. It influences the acceptability of a
chargeback model as it measures the understanding users have of the measured units
in the model and how they reflect the costs involved. It has an interesting relation
with accuracy: respondents said that, for example, measuring network bandwidth is
very accurate, but users tend to find bandwidth less comprehensible and transparent.
This of course differs per user base .

Accountability prevents disputes in the chargeback practice, providing the ability for
users to verify the bills incurred, and is therefore clearly a factor influencing
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 fees and verify the correctness of the
bill. However, when metering the consumption of IT resources is involved, such as
transactionsmade and bandwidth

[FIGURE 5]

[TABLE 7]

consumed, accountability decreases. Verifying the bill in such cases requires the
capability to verify the amount of used consumption units .

Measurability adds transparency. The better the measurability of services, the more
effective the chargeback is, thus influencing both effectiveness and acceptability. As
certain costs are hard to measure, such as cache usage [52], high level methods of
metering can be used to improve measurability. These could be based on SLAs [53—
56], or so-called Smart Metering as introduced by Singh and Vara [57], or take a
higher level unit as base for measuring such as the amount of users registered .
Accuracy was mentioned by 21 interviewees, 84% of the total. This is in line with
the literature that mentions accuracy universally .

Although multiple respondents referred to accuracy as precision, correctness or
fairness, unanimous they stated it covers 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. As it influences the
ability of an organization to promote cost-awareness and cost reduction and to avoid
subsidization due to the accurate results of cost allocation, it directly influences
effectiveness of a chargeback .

As the correctness is influenced by accuracy, stakeholders will trust the billing and
thus accuracy improves acceptability. The accuracy differs per measuring units, since
some units are easier to measure than other (cf. measurability). Choosing the correct
measuring unit is of paramount importance to reach a high level of accuracy .
Controllability is both being discussed in the literature as by eight respondents in
the interviews. It determines whether chargeback recipients are in control of their IT
costs. Charges recipients should be able to understand how specific changes in usage

This is a NIVEL certified Post Print, more info at http://www.nivel.eu



http://www.nivel.eu/

Baars, T., Khadka, R., Stefanov, H., Jansen, S., Batenburg, R., Heusden, E. van. Chargeback fgt—;

cloud services. Future Generation Computer System: 2014, 41, 91-103
niver-

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 to reductions in costs .

The interviewees explained that if changes in usage were immediately reflected in IT
bills, chargeback recipients found the chargeback method more acceptable and as
less overhead, because they saw the change 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. Current research investigates cost-awareness in cloud
computing, such as the work of Han et al. [58], explaining the cost-awareness
elasticity to keep costs in control without losing elasticity of the infrastructure.
Similarly, the work of Ledn, Trinh and Navarro [59] investigates local resource
congestion prevention .

Comparability only affects the effectiveness of a chargeback model as it describes
the measure of which different cloud services are comparable to one another. This
effectively means that if a service can be easily compared against its competitors, it
will make the chargeback model more effective. One of the characteristics of the
cloud is standardization and this leads to the availability of (near) 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 difficult 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 computing it becomes possible to easily
compare prices of standardized services. Yet, this still depends on how the
chargeback is designed, and whether internal service pricing follows the pricing
patterns outlined by public providers. If the chargeback 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
delivery side. Breskovic, Altmann and Brandic [60] present an overview of
electronic markets and how products can be standardized of such markets .

Finally, Cost of Costing influences Effectiveness negatively. As a property of a
chargeback, the Cost of Costing refers to the expected costs of chargeback design,
implementation, 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 .

5. DISCUSSION

A closer analysis of the results provides additional insights about the chargeback
landscape. Section 5.1 describes the difference between chargeback for cloud
services and chargeback for traditional IT environments and Section 5.2 describes
the different perspectives from the various stakeholders of chargeback models .
Finally, Section 5.3 describes the threats to validity of this research .

5.1. The influence of cloud services on chargeback

The interview results show that the current chargeback literature is almost oblivious
in regards to cloud computing and that further research in the field is necessary. This
is suggested by the fact that all the factors identified through the SLR hold for both
traditional IT and cloud environments. However, the interviewees put forward the
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additional factors (measurability, predictability, accountability and comparability) for
chargeback in the cloud .

- Measurability pertains to cloud computing as new units of measurement such as
CPU time and memory usage are introduced .

Some of these are harder to measure than others .

- Predictability is introduced because new units of measurement (CPU time, memory
usage, etc.) can spike at unforeseen moments, possibly resulting in high costs. The
level and occurrence of these spikes determine the predictability measure. -
Accountability is important in cloud chargeback because the measurability can be
fine grained (e.g. megabytes of RAM) and it can be difficult to determine who is
using which resources .

- Comparability pertains to cloud chargeback as in the cloud many service providers
offer a comparable service. This allows users to compare these services and select
the best fit. As services in the cloud are mostly virtual, comparing and switching are
relatively easy .

Cloud computing brings highly abstracted, shared resources at near instantaneous
scalability and flexibility to IT environments [61] .

As found from the literature research, current chargeback models do not account for
this. The aforementioned factors extend chargeback to account for the characteristics
that cloud computing brings to the traditional IT environment .

These findings contribute to the understanding of how cloud impacts chargeback
models and assist organizations that need to implement cloud-specific chargeback
models as part of the transition to the cloud .

5.2. Stakeholder motivations

An intriguing conclusion that can be drawn from Table 6, is that different types of
stakeholders tend to recognize different factors .

This can be used to better explain the chargeback landscape, the rationale behind the
behavior of individual stakeholders, and thus to remind chargeback designers to
address the unique concerns of all stakeholders .

Some 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 as only
one out of six specialists mentioned it .

- Executives on the other hand do not seem concerned with accountability or
controllability but 50% do mention cost of costing .

- Measurability is a force recognized mainly by IT specialists, all consultants who
did mention it are chargeback specialists as well .

- Predictability tends to be mainly a concern of chargeback recipients (44%
mentioned it) and IT specialists (79%), but not of chargeback specialists (only one,
17%) .

- Comparability is mentioned by 4 respondents (16%) of whom none are recipients .
The fact that chargeback specialists did not mention the cost of costing at first sight
is rather perplexing, because these professionals usually have strong accounting
backgrounds and their task is to keep an overview of the involved financials. One
plausible explanation that was supported during the interviews is that the negative
impact of cost of costing is largely offset by the benefits arising from investing in
improving other factors. Yet, this view seems to contradict previous research [42] .
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Opportunism might provide an explanation why chargeback specialists tend to avoid
recognizing the importance of cost of costing .

First, higher cost of costing could be expected to provide more work for the
chargeback specialists and to lead to increased job security .

Second, complex and expensive chargeback model is more challenging and
interesting from a practitioner’s point of view, and thus could be regarded as a source
of professional satisfaction .

This opportunism might also be a reason for the executives to mention cost of
costing, accuracy and effectiveness on the top of their list (50% of the executives
mentioned these), but not to mention controllability and accountability, the methods
to provide proof of the three factors (costing, accuracy and effectiveness). This could
also indicate that executives look at the results, which influences their pay, without
being concerned how these results are made. The relative lack of interest in
predictability and measurability from chargeback specialists further suggests that
chargeback for cloud computing is poorly understood, and that the current practices
fail to leverage pay-per-use. If it were otherwise, then the concerns of IT specialists
about both predictability and measurability would have had proliferated also to
chargeback specialists .

While comparability could help chargeback recipients in their work and reduce costs
of their teams, none mentioned comparability as a factor. This is striking as they are
the user group that should be able to leverage comparability the most. Consultants,
IT and chargeback-specialists did mention comparability. This could indicate the
aforementioned opportunism, as comparability involves an overhead to implement it,
thus more effort by those parties .

On top of information about the current chargeback practices, the discussion from
Phase III also confirms that 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 consultants and solution providers
might have incentives to push through expensive technology and services. Therefore,
chargeback designers should be well aware of possible opportunistic behavior and
should take into account the positions of all stakeholders, as well as all the factors
influencing the chargeback .

Also, the rate of change in this field is high, i.e. these experts have to change all their
smart rules (and the software systems that depend on those rules), which is both
challenging and costly .

5.3. Threats to validity

The findings reported in this research are the results solely based on empirical
observations. The result of this research is a preliminary step towards documenting
factors for a successful chargeback model in a cloud environment. Hence, the
findings are suggestive rather than conclusive. Due to empirical nature of the
research approach, the research is subjected to bias. In the following sub-sections, the
most relevant threats to validity are discussed with the countermeasures that have
been undertaken to minimize the threats .

Reliability (construct) validity [62] refers to the extent to which concepts being
studied are operationalized and measured correctly .
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In our research, we have followed specific guidelines to conduct an SLR to find out
the factors from the literature, which reduces the threat to reliability validity.
Furthermore, the interviews were also conducted with a standard guideline which
reduced the chances of misunderstanding. In addition, we have used data saturation
principle to support the validity of the findings in both the SLR and the interviews,
thereby minimizing the threats to reliability (construct) validity .

Generalizability (External) validity [62] refers to the extent to which the findings can
be generalized. In our research, the potential threat to generalizability is due to the
fact that the research was conducted within the scope of IBM, IBM’s client and
partner network. Nevertheless, there are a number of reasons that allow for a reliable
generalization of the results .

First, no evidence for significant differences between chargeback practices in
European and non-European environments was found in the literature. Second, the
results from this work confirm the findings from the predominantly US based
literature used for this research. Third, the majority of the newly discovered criteria
was mainly related to the technology characteristics of the cloud and is globally
valid. Finally, the findings are motivated by location independent arguments why
certain forces impact success. Due to all those reasons, it can be considered relatively
safe to assume that the findings are valid at a global level. Another potential threat to
generalizability is that the results rely mostly on IBM’s chargeback expertise,
because more than half the respondents were affiliated with IBM. However, the aim
of this research was to provide an extensive set of factors influencing chargeback
success, rather than to rank the different factors in importance or to describe how
chargeback concerns differed between organizations. Therefore, any corporate bias
was prevented and expanding the list of interviewees with additional respondents
with broad chargeback and cloud experience from IBM helped to create a complete
list of influential chargeback factors. Also, the diverse industrial categories of the
interview participants are a countermeasure to the threats to generalizability .

6. CONCLUSION

This research provides an overview of the factors that should be taken into account in
the process developing a chargeback model for cloud computing. Eight factors are
empirically validated which influence chargeback concerning cloud services —
accuracy, cost of costing, transparency and understandability, controllability,
measurability, predictability, accountability, and comparability — and their impact on
chargeback models is explained through two higher level variables, acceptability and
effectiveness. The findings suggest that to develop a successful chargeback model,
chargeback designers should try to optimally balance between the presented
dimensions and should address the concerns of the different stakeholders .

The findings can promptly assist organizations that need to implement cloud-specific
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 .

This research contributes to the understanding of the impact of cloud computing on
chargeback. The findings can be leveraged by researchers to develop cloud-friendly
chargeback models and methods that assist chargeback designers to create such
models .
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This work empirically confirms the findings of a large body of literature, and extends
their work with additional factors specific for chargeback in cloud computing.
Finally, it enables further research on the development of more cloud-specific
chargeback models that can further improve how organizations benefit from
chargeback models in a cloud computing setting .

In times of common views that IT investments do not pay back [63,64], leveraging
the findings could help improve the effectiveness of delivering and using IT in
contemporary organizations .

To start with, cloud adopters can benefit from this work by implementing chargeback
models that can help them leverage the cost advantages and business flexibility of the
cloud and further reduce IT costs. Moreover, the results can be useful to cloud
providers and providers of chargeback systems and services. Cloud providers can
benefit by more knowledge about the chargeback requirements of their clients in
order to offer competitive pricing schemes. Vendors of chargeback software can
update their products to better support cloud-specific chargeback models. Finally,
providers of chargeback services can also use it to convince their clients of the value
of external help in chargeback design and implementation .

Several directions have been identified as of future work. To start with, this study
could be replicated with different companies and in different geographic areas to
explore whether there are additional factors that influence chargeback in cloud
services in those environments and thus, contributing towards the generalizability of
the findings. However, the findings presented here enable further research with far
more significant contributions. An interesting future work is to quantitatively analyze
the effects of the individual factors on chargeback factors leading towards the
ranking of the factors based on importance and allow for an investigation why certain
factors in chargeback are effective and what can be done to effectively improve
chargeback. It would be interesting to see if models that exploit non-dedicated
resources for cloud/grid computing [48,65—-67] could be integrated with chargeback
models. This would allow for a synergy between economic and technical aspects
which would be compelling, but also integrating just the economic perspectives of
both non-dedicated resource exploitation with chargeback modeling would be an
interesting case as it potentially could show the economic value of both models. It
would also be interesting to relate the identified factors with the service level
agreements of the cloud services and to identify how this would impact the
chargeback of the cloud services .

Finally, the findings of this research should be validated with a case study so as to
provide an experimental evaluation result .
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TABLES AND FIGURES

Table 1
The five characteristics of the dloud that set it apart from traditional IT (based on the work of Mell and Grance [9]

Cloud characteristic

Description

Highly abstracted resources

Near instant scalability and flexibility
MNear instantaneous provisioning
Shared resources

Service on demand

Programmatic management

Using virtualiz ation, resources can be ‘created” and scaled on the spot over one or more physical resources.
The ability to add or remove virtual resources with the click on a button.

The ability to supply resources, services and such nearly-instantaneous.

Resources can be shared by multiple tenants.

Get the services needed on demand. and pay only for what you use (pay per hour basis, pay per use etc.).
APls provide interfaces to manage the cloud environment. E.g. via web interfaces, on a step for step basis.

Tablke 2
hargehack ypes described in Hreramre.
Model name Descriprion
No Chargeback The organizarion applies no chargeback and the [T cosTs form 3 geneTal organizarional expense [ 13].
Nomional charging A model according m which ofganiZational unirs are anly notified 3bour the charges, bar nor charged in pracce [14, 15
TieTed sULSCTipHIn SEIVices are offered [ CONSUMETS in diflerent iers, e.f. bronze, Siver, gold, and wser are charged a comesponding
subscriprion fee [15].
Merered usage Service us2ge is merered and consumeTs are charged based on acmual wsage [20).
Direct plus The costs directly relared W 3 service are aogmenred with par of the general IT overnead and are charged back

Fixed £osts charging

Market hased pricing
Negatatan charging

Man2gement 521 Pices

users | 15].
(oA TS are divided henween DNZanizatonal unirs basad on 3 Common denaminarmT such 25 the number of employess ar
the revenue of te deparoment [ 15].

When seTvices are provisioned exrernally from the marker, the market price coald be directly allocared o consomers [2]
A chargehack approach aoooTding m which the prices are ser through NEEOTiATion berween the [T deparmment and the
diff BrENT CONSWMETS [2].

Inmema] Charges are deTeTmined by EXECUTVE Man3gement [2]-

Artiviny basad costing IT costs are anribured m activities basad on the rate with which the lamer consume IT resources [2,21]

Articleas from oinar
VRNLNS

—-Gm-m chocking

nkial aricle

safaction | Initial aricles

Article search

Phase | Earper wrtidas

— Exparls I
Fantn
“'=MT9‘—M“T“:"

Fatusad _B.

me| l2iibid

— = Workshop
_.CMJH_D_ -\-.___'___,-4-'_‘—\-.. et
__ Evaluaticn factors

Phase ||

Phase ||| H__I“_'BF"_‘;'E""—E“_H
Fig. 1. OVETview of [he Tesearch process.

Table 3
Key teTms used in the liteTarume review.

Chargehack ConcepE Clotd COMPULNg CONCEPS

(IT| Chargeback [charge-back, charge back)  Cloud compuning

(IT) Charging [ Cloud) seTvices

{IT) Chargeour Clowd ypes

Chargehack models/rypes Clowd COMPULng ECONDIMICS

Cost alloCation]acoounting Clond compuring pricing maodel
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Tabke 4
Organizations participanng in the research by indosmy, size and number of
TESPONOENTS.
Alizs®  Industy Size Mo of Tespondents
IEM Consulting technalogy = 10,000 15
INS1 Insurance 1000- 10,000 |
INS2 Insurance I000-10,000 2
MLIN GovernmengMunicipaliy  1000- 10,000 |
cov GOvernment = 10,000 1
TRANS  Transpart = 10,000 |
HOUS  Housing/Consmrucmion 1000- 10,000 |

* Far confidentialicy Teasans aliases are wsed for the names of parmers and chients

of 1EM.

Chargeback Specialists

i Pasticipasts

Niver-

Clarpeback Becipients
4 Participants
Fig.2. Demails of the role of the partcipants of the evaluation phase.
Table 5
Summary of the 1aoors identified ITom e Hieramre.
Faors Relferences
Accuracy Betgeron et al [ 1]. Drury [12], Rass et al. [S], Cisco [40], Humnage! and Birnberg [41]
Cost of costing Arkinsan et al. [2 1], Cooper |42}, Holzer et al. [43]
Transparency and understandahiliy Drury [12], Stiller et al [ 15]
Conmallahiliny Molan [44]
Fairmess

Hunage| and Bimberg [17,41]
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Transparency &
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Fig. 3. Facrors thar impact chargeback accoTding 1 e scientific lierarure.

Chargeback

Lagends
— Pamtve nfusaoa
—-3 Megotive infusnioe

Measurability
Comparability

Fig 4. Newly discovered 1aciors ITom the semi-stnecnared interviews. These excliede tose found in both the 518 and in te nierviews.

Niver-

Table &
Number af Hmes each fa0mr was mencioned during the inerviews by backgroond of the iwengy-five respondents and the responding peTCentages per graup mal.
Tatal EXeCunives Chargeback recipients IT specialists Chargeback specialists Consultants

Efectiveness 13(52%) 1 (50%) 0(0%) 4 (20%) &(100%) 5 {42%)
Acceprbility 12 (48%) 1(25%) 1{11%) 5 {36%) 4(67%) & {50%)
Measurability 6(24%) 00y 0(0%) 6 (42%) 0O} 1{25%)
Accuracy 21 [84K) 1 (50%) 4(44%) B (64%) &(100%) a{75%)
Transparency and enderscandability 12 (48%) 1(25%) 3(13%) 4 (20%) 5 (E2%) 4{33%)
Conrrllability B(32%) 0 () 3{33%) 4 (25%) 5 [BIX) 1{8E)
Prediciabiliy 14 (56%) D{(0%) 4(44%) 11{79%) 1[17%) 7 {58%)
Accounmability T (28T 00y 1{1%) 4 (20%) 1(50%) 1{E%]
Cost of Costing B(32%) 2 (50%) 0{0%) 3(21%) 1(17%) 5 {42%)
Comparability 4(16T) 0 (0 0(0%) 2 (14%) 2(33%) 2{17%)

* since a few respondents fell ine rwo stakenolder caregories due to cheir diverse jb responsibilities, the sum of the five righimost colamns is greater than the meal

COoUNL. Percentage is calculared based on the acmaal group taals.

Pradictability

Transparsncy &
Understandak|ity

Accountalibity

Maasurability

(
C
==
(
(

Controllakil ity

Comparablliy — Pmmuwﬂ:m:n

= —- Magalve nfueioe

Fig. 5. AllTacors combined har infleence cloud chargeback.
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Tabke 7
The final faceoTs defined and Their TeLaTion oo acceprability and or eMeCIVENEss sxplzined.
Famor Definitdon Infloences
Measurabilicy The capability [0 precisely Measure e amount of wsed CoNsUmprion  Acceprability: Charging on the basis of SOmEeChing that cannar be
units of 3 service and o determing who has used those consumpion clearly measured, but is approximare, leads o misoustiar te
UTTS. moded.
Effectiveness: The MOre Precisely Qs2ge is Merered, te mare
effective the charging.
Apcuracy The EXIENL 10 W hich the Charges allocamed oo an oTganizarional uni Acceprability: Fundamenal 107 DUsiness ConSUMmETs [ consider
for each service accurately Zpproximane the acrual costs incumed iy the method 13ir and o st L.
the arganizarian for delivering the service oo the unic Effectiveness: The more accurate the charges, the more eifective
the chargeback subsidizarion is avoided; decision maling and
behavior are based on acTual Cosms.
Transparency and The capability 1o undeTs@End what the service Unils mean Acceprability: Consumers are mare likely to accept highly
undersandabiliny {uUntiersEandability j and Now TheiT prices are foTmed (IT3NSPETERCY).  Tansparent bills that they can underscand well
Commollabiliny DeErmines whecher chargeback recipients can conmal their IT bills Acceprability: Inability to conrrol the bill le2ds wo frusoation and
2nd cosT. DEFCEPTION Of Chargeback 25 LMNecessary averhead.
Effectiveness: BERIvioT Can be changed, and cost TECUCTions
realized only il useTs can conrmol the bill
Fredicrability The exrent towhich chargeback recipients are able o predict funre. Accepeability: Unpredicrable bills could eschew e budges
mills. minded manager, keading m resenment for the Chargeback
moded].
Arcouneabiliy To whar exrent Chargeback Tecipients are able m exsily VeTity the Acceprability: Lisers find it easier m accepr the chargedack
COMTECmness of the bill. moded] if they can easily veriy bill cormecimess.
oSt of costing All the chargehack relawd cosrs, incluging chargehack design, Effectiveness: Weighing the sxpected chargehack benfis
iNEEErazion, and operasian. AFAINSL COSTS is ey [0 designing an effective changeback mode].
Comparability The degree m which CONSUIMErs are able To COmpare the prices of Effectiveness: E2sy Denchmarking keds 10 Consumers exencising

inpernally provisionad SeIVices [0 Similar of equivalent senvices
affered on the Marker of in other organizarions.

Pressure Tar more efficient provision of IT seTvices and
subsequent cost redwCtions on the provisioning side.
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