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Abstract--Assessing life cycle costs of IT is a difficult
endeavor. There are several factors that contribute to the life
cycle costs of IT. Many of these factors are of a technical nature,
such as development costs or integration costs. A substantial
part of the costs are, however, caused by organizational factors
such as the changes the introduction of an IT-system impose on
business processes and the temporary loss of productivity this
causes, or the cost of training system users before taking the
system into operation.
This paper proposes a framework for IT investment cost
assessment. The framework integrates factors as proposed by
already existing IT cost estimation frameworks and literature on
the subject to be able to take into account both technical and
organizational factors and cost drivers related to IT life cycle
costs. The framework assists in quantifying these factors
together with the costs they influence thereby providing more
complete and accurate decision-support to executives faced with
having to make investment decisions. The paper also describes
how the framework’s usefulness has been validated in two case
studies at a large ordic power company.

I. INTRODUCTION
The use of Information Technology (IT) permeates all
modern organizations; virtually every existing business
process is supported by some sort of IT solution. As a
consequence, IT-related operational and capital expenditures
consume a substantial part of the overall budgets. This was
illustrated in a survey of the IT spending of 2007 by Gartner
where it was reported that IT costs consumed 4, 4 % of
European firm’s revenue. Gartner further concluded that the
IT costs were likely to grow, at least in absolute terms.
Another study performed by the Bureau of Economic
Analysis in the United stated concluded that the share of IT in
business equipment investments in USA rose to above 50
percent in year 2000 [28]
The great importance of IT for running a competitive
business together with the significant costs associated with IT
operations and investments has made it imperative to increase
the quality of decisions concerning IT management. Bad
decisions not only jeopardize the smooth running of the
business, they also cost a fortune.
IT systems often stay with their organizations for a very
long time, systems that were developed in the seventies still
support core processes in some industries. The longevity of
information systems means that a cost assessment framework
needs to incorporate all life-cycle costs into the estimations.
This is highlighted by numerous studies e.g. the one by Yip et
al. [30] which found that 66% of an application’s costs were
maintenance related.

IT investments today differ from those a few years ago by
becoming increasingly centered on Commercial Off-TheShelf (COTS) products which are pre-packaged IT solutions
offering more or less “plug and play” capabilities, i.e. not
requiring massive changes to the source code when being
installed. Any comprehensive IT cost estimation framework
needs to be able to manage IT investments that are COTS as
well as in-house developed. Investing in COTS products
makes costs more predictable in some ways. For instance, the
notoriously fluctuating development costs are substituted by
annual or monthly license costs. However, COTS
investments pose new challenges as well, and these
challenges often translate into new cost drivers [18]. Notable
cost drivers are for instance integration costs and costs related
to business process re-engineering.
The evolution of IT systems from isolated technical
solutions to huge socio-technical systems run by separate
organizations and with a pervasive impact on most business
processes mean that any cost prediction method or framework
need to encompass business and organizational cost factors in
addition to the purely technical ones.
Finally, when performing the actual cost estimation, all
the sophistication in the world of the taxonomy expressing IT
related costs amounts to nothing if it is not coupled with a
calculation and data collection method.
One important aspect frequently overlooked in investment
analysis is to take the uncertainty of the prediction into
account. Every investment assessment will by necessity be
uncertain, but the degree of uncertainty varies greatly.
Decision makers need to be aware of the uncertainty of their
decision support before making decisions in order to
determine the risk associated with the decision. The method
for calculating costs should preferably make the uncertainty
of results explicit in the final analysis.
As with any other investment scenario rational decisionmaking concerning IT investments require some sort of
prediction concerning the benefits of the investment scenario
together with a prediction of the likely cost associated with
that scenario. In [5] Ballantine and Stray found when
conducting two large surveys that evaluation is less
widespread for IT investments than other capital investments
though the former are no smaller either in absolute size or
percentage of budget allocation. When further exploring this
in [6], it was found that IT investment appraisals were based
on less sophisticated techniques than other capital
investments, usually only focusing on the most obvious costs.
This paper proposes a framework factors that influence IT
life-cycle costs as well as a method which incorporates both
IT cost calculation support and uncertainty assessments. The
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cost framework and the method were developed in close cooperation with a big Nordic utility and the utility also
supplied data for two case studies which provided an
opportunity to test the framework and the method
This paper is outlined as follows. The next section
introduces the process behind developing the framework.
Section three proceeds to detail the framework itself. Section
four introduces the method for using the cost framework.
Section five demonstrates the use of the framework in a case
study at a large Nordic utility and finally section six
concludes the paper.

II. THE PROCESS OF DEVELOPING THE
FRAMEWORK
The process behind the creation of the framework consists
of four steps. Firstly, a literature search yielded a number of
sources. Secondly, the sources found were used to devise a
framework which was subsequently validated and refined by
experts. Finally the framework was used together with the
method described in section four to perform a case study. See
Figure 1.

Figure 1: the process behind the developing the framework.


A. Literature search
The first step in developing the framework consisted in a
literature study with the objective of finding previously
developed IT cost estimation frameworks and methods that
might meet the requirements stated in the introduction.
Multiple relevant sources were found and were deemed
useful yet no-one suited all of the requirements.
A frequently cited method for estimating IT development
efforts is Barry Boehm et al.’s COCOMO (COnstructive
COst MOdel) method and its successor, aptly named
COCOMO II, [16][17]. The method offer a framework and
an algorithm to predict the number of man-months needed to
complete software development projects. Although based on
qualitative experiences and a substantial amount of
quantitative data, the method fails to meet the requirements
insofar as it is limited to software development projects,
which excludes procurement and implementation of COTS
products, and in particular does not address the entire life-

cycle cost of IT investments. The framework does however
describe the impact of several technical factors, and is
therefore an important input. The COCOMO community has
acknowledged the need to make estimations of COTS-related
costs as well which gave rise to the COCOTS [19][20][21].
The COCOTS explores technical factors related to integration
of COTS products, but fails to address maintenance related
costs or the costs related to the organizational change etc.
A more holistic approach taking “softer” cost drivers into
account is presented in a number of IT cost taxonomies
proposed by Irani et al in [13][14][15]. These taxonomies
emphasize the importance intangible costs derived from for
instance the introduction of new work practices that are
associated with introducing new IT technology. Although
complementing the more technical view expressed in
COCOMO and COCOTS, the taxonomy says little on how to
use cost factors to calculate IT investment costs in practice.
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The past decade has witnessed plenty of enterprise-wide
Enterprise Resource Planning system implementations. The
relatively low degree of success for these implementations
has resulted in there being a substantial amount of literature
on the subject. Some of this literature offers many insights
into the effect large COTS products have on business
processes, the organization that uses them and the costs that
are thus incurred. See for instance [11][12].
There is an abundance of cost calculation methods in
general investment assessment theory. Much investment
assessment literature (e.g. [27]) focuses on the correct way to
calculate comparable figures of future cost. To facilitate data
collection strategies there is also separate literature on
estimation methodology [23] [24] and data collection [1].
These sources are not explicit on what costs should actually
be assessed in an IT investment situation, but are nevertheless
important for designing IT investment assessment methods as
they provide guidance for data collection strategies and
analysis methods.
The fact that assessments of complex IT investments are
uncertain is something which is elaborated upon by
Gammelgård et al. in [25], where a framework for uncertainty
assessments based on witness psychology is presented and
put to use in an architecture analysis.
B. Devising a framework based on literature
The literature found in the previous step was put to use in
devising a comprehensive cost estimation framework
presented in the subsequent section as well as a suitable
method for calculating costs, see section four. The
construction of the framework used a simplified textinterpretation method as presented in [2] Using the method as
support increased the traceability of the results and therefore
the validity of the framework.

C. Validating the framework
A number of workshops and interviews were made with
people experienced in implementing IT investments at the
previously mentioned Nordic utility. These interviews and
workshops served to further corroborate the validity of the
framework and yielded a number of additional cost factors
that were not discovered in literature to the estimation
framework.
D. Case studies
Two case studies were performed in which the cost
framework and the calculation method were put to the test,
see section four below. During the case study, a number of
suggestions for improvements of the framework surfaced,
some of which were incorporated in the framework. The test
of the calculation method demonstrated the practical
usefulness of the calculation method.
III. THE FRAMEWORK FOR IT COST ASSESSMENT
The cost estimation framework comprised two parts: a
taxonomy of IT life cycle costs featuring 21 cost nodes and
79 background factors which influence these costs in various
ways. In this section the cost taxonomy is first presented
followed by a description of the background factors related to
each part.
A. Cost taxonomy
The following sub sections give an overview of the
framework used in the method (c.f. Figure 2) and its 21 cost
nodes. Life cycle cost of a system is here divided into project
costs and operation and maintenance costs, where project
costs are those costs associated with the change project and
operation and maintenance costs are incurred after the system
is installed.

Figure 2 - The cost taxonomy
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A more detailed description of the taxonomy is given
below.
Project management costs
Project management costs involve all administrative work
performed to specify, plan and coordinate the IT project itself
according to some project model. The project is defined as all
activities from feasibility study and requirements
specification to implementing the new IT system or systems
and phasing out old ones [15][17].
Procurement costs
Procurement costs consists of: Feasibility study costs and
Requirement specification costs – the costs to conduct the
feasibility study and requirements specification, respectively;
Procurement management costs – work to evaluate offers and
drafting agreements; and Procurement costs for hardware,
software and ancillaries – the direct, initial costs for acquiring
the things that comprise the IT investment [17][19].
Human/organizational implementation costs
Human/organizational costs consist mostly of indirect
costs attributed to system users having to change their daily
routines. This generates costs consisting of: Change
management costs – costs to introduce the change to the
organizations; Training costs – direct and indirect costs to
train system users; Post-implementation productivity loss –
the productivity loss due to the time it takes for system users
to adapt to the change; Personnel restructuring costs – costs
for changes in personnel structure due to the system change;
and Construction costs for system operation and maintenance
organization – costs to create or restructure the operation and
maintenance organization for the system or systems
[10][11][15].
Technical implementation costs
Every IT investment involve Technical implementation
costs including: Configuration costs – standard configuration
activities, parameter initiation etc.; Integration costs –
integrating the systems within a system scenario as well as
the system scenario with its system environment; Migration
costs – pre-processing and migrating data; Installation in live
environment costs – costs for the installation process; and
Phasing out costs – costs for filing away historical data,
completing documentation and software/hardware disposal as
well as costs for running old and new systems in parallel.
Acceptance testing costs can occur to different extents.
Sometimes elaborate testing and re-testing is necessary and
sometimes
testing
included
in
integration/configuration/migration activities is enough
[17][19] [21].

costs since they are reoccurring. The cost nodes include:
License and agreement costs include the yearly costs for
licenses and agreements. Overhead costs are arising from
things such as floor space, telecommunication costs, etc.
Support costs cover support regarding applications and
hardware as well as end user support.
Monitoring, maintenance and security cost include both
preventive work (user access administration, backing up data
etc.) and restoration work (repairs, recreate data etc.).
Upgrade costs involves replacing systems or system
components/modules with a newer version, including any
necessary changes to integration, documentation, data base
structure etc. and resulting in a fully functional system
satisfying all tests and requirements. Many aspects of
Overhead, Support, Upgrade and Monitoring, maintenance
and security costs are can sometimes be included in licenses
and agreements; therefore care must be taken to only count
extra costs under these headings to avoid including it twice
[13][15][18].
B. Background factors
The background factors are the cost drivers that impact
the cost nodes of the framework one way or another. These
are taken from literature or were found during the validation
phase of the framework development process.
Project management costs
Project management costs are associated with managing
the project, this includes all activities from feasibility study
and requirements specification until the new scenario is fully
functioning and old systems have been phased out. This is
influenced by the cost limit applied to the project and how
appropriate the project model is for change projects [22][8].
Furthermore, the geographical spread [13] [12] [10] of the
project team as well as the number of organizational units
[13] [12] involved is influencing cost. In addition is the
number of systems that are involved in the change project is a
factor that is worth considering [19][20][18][21].

Operation and maintenance costs
The costs of operation and maintenance are substantial for
any large IT system and have a high impact on life cycle

Figure 3 Project management costs, with background factors.
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Procurement costs
Procurement costs are decomposed into a number of subcosts in the cost taxonomy, namely: feasibility study costs,
requirements specification costs, procurement management
costs and procurement costs for hardware, software and
ancillaries (cf. Figure 4).
The feasibility study cost is influenced by the extent to
which there will be integration issues due to the scenario
change; the maturity of the vendors and the market
[22][19][17] if there is an established relationship with the
vendor(s) [22][19][17]. The costs of producing a
requirements specification is dependent on the number of
units involved [12] and the geographical spread of the
organization. The number of systems that the requirement

specification shall cover as well as the number of function
changes [16] [10] and the depth of these changes [16] [10]
are also important factors to consider. The costs for managing
the procurement, procurement management costs, are
influenced by if it is possible to reuse documents (e.g.
templates) from earlier procurements [17][8] and the number
of potential vendors that are involved in the procurement [17]
[8].
The costs for hardware, software and ancillaries (e.g.
cabling) to these are from the perspective of procurement
costs depending on whether plausible future requirements are
included in the procurement, as well as how encompassing
the license agreement shall be [13][15].

Figure 4 – Procurement costs, with background factors.

Human and organizational implementation costs
A substantial cost in many change projects are that is a
result of changing the organization and the humans within it.
This includes costs associated with: change management
[11][15][12][10], training [15][10], post implementation
productivity
loss[14][13],
restructuring
personnel
[14][13][15] and the costs of constructing maintenance and
operation organization.
Change management is defined as facilitating the insertion
of newly implemented systems, structures, and processes into
the working practice and dealing with resistance within the
organization. This means planning, overseeing and
communicating information to the end users about IT induced
change. Geographical spread of the organization and the
number of units involved [12] in the change project are
factors that influence cost, but also the complexity of the
business process redesign [10] [15] [26]. The complexity of
the business process redesign is in turn is influenced by: how
much work content and work processes change [11][12], the
type of change (reinvention or streamlining) [11][12], and the
number of departments and people involved.
Training costs includes both the direct costs due to the
training and as the loss in productivity employees absence
from their regular work assignments will result in [15][10].
Two obvious cost drivers to this is the amount training that is

needed and extent of this training, which both are influenced
by the complexity of business process redesign. If some
amount of training is included in the license agreement this
will be a relief for this cost node [13][15]. Classroom training
is often the more expensive option while online training is
considered less expensive as direct costs as well as time away
from work are lower. The extent to which relevant skills and
competence are available within the organization is also a
factor that is of importance, together with the extent to which
end users are familiar with the new technology [12].
Personnel restructuring costs are those costs resulting
from to changes in the personnel composition, for example
[14][13][15]: new competencies might be needed, old
personnel might become redundant, and salaries might have
to be raised if people’s competencies have been raised by
training or by working in the project team. The factors that
influence this are the complexity of business process
redesign, and if the organization already have relevant skills
and/or are familiar to new technology. Restructuring cost of
the maintenance and operations organization depend on the
possibility to reuse the existing organization, if there exist
relevant skills and competencies within the organization, and
the number of systems that are involved in the change
project.
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Post implementation losses arise since employees are
inefficient during a period after deployment due to new work
contents, new practices and difficulties with working the new
systems [14][13]. The time period that it takes to absorb the
new work content is a factor to consider here and indirectly
should also the efficiency of change management
[11][15][12][10], the efficiency of training and users
resistance to change [14][13] be considered. The resistance to
change is influenced by the source of change initiation (e.g.

top management or end users), the amount of personnel
restructuring required [14][13][15] and the complexity of
business process redesign. Becoming proficient with the new
system (the on the job learning curve) is also a matter of
concern [15]. The time this takes is also influenced by the
resistance to change and the complexity of business process
redesign. In addition to this the technology familiarity among
end users and the efficiency of training are factors to
consider.

Figure 5: Human/organizational implementation costs, with background factors.
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Technical Implementation costs
The costs in this category are those that come from:
performing acceptance tests, integrating the system,
configuring the system, the installation of the live
environment, migrating to it, and the cost of phasing out the
any old systems.
The first two of these, acceptance testing costs and
integration costs, share the same set of background factors.
Both are influenced by technical complications that may arise
due to the system, and indirectly: the amount of special
adjustments made [17][19][21], the uniqueness of the
implementation, and the maturity of the product [17][19][21].
The capability of the team managing the technical
implementation is also of relevance, and consequently: their
experience [17][19][21], involvement in earlier phases of the
project and whether there are resources included in the
license agreement for doing the implementation. Also
relevant is the complexity of the scenario and factors such as

the number of systems included, how well it complies to
standards, as well as how connected it is internally and
externally [17][19][21]. The architectural scenario as such
may also give rise to complicating factors that in turn would
be influenced by technical constraints [17][19][21], the
quality of the design specification [17][19][21][15], the
validation quality of the system’s architecture [17][19][21],
and reliability constraints [17][19][21]. The size of the test
procedure is also a factor that influence costs at this stage of a
project [17][19][21].
The cost of migrating to the new architecture is also
dependent on the capability of the team doing it and the size
of the test procedure; in addition to this the data
characteristics is of importance, i.e. [15]: the number of
conversions that needs to be made, the compatibility of data
types and if any improvement effort is made in the project
with regard to data quality.

Figure 6: Background factors related to technical implementation costs.

Configuration costs are influenced by the team’s
capability and the size of test procedures. In addition to this
the need for script writing efforts , configuring security
related matters and initiating parameters are of importance
[17][19][21][15]. The cost for installing the live environment
are influenced by possibility to automate the installation; and

the cost of phasing out old systems is depending on the
number of systems being phased out and the amount of
redundant activities that are performed [13].
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Operation and maintenance costs
The costs of maintaining and operating a system include
costs for licenses and agreements; overhead; support,
monitoring; maintenance and security costs; and costs for
upgrades.
The possibility to manage licenses on a large scale, i.e.
enterprise wide, reduces license costs [18]. Another way to
reduce costs is to limit the scope of the license agreement.
Overhead costs, e.g. costs for space and electricity, are
influenced by the amount of overhead that is included in the
license agreement [15] [13] and the extent that changes in
hardware are required. Costs for support is influenced by how
familiar users are with the technology, how many
adjustments that has been made to fit the system to the
organization, and if relevant competencies are available

within the organization. It is also worth considering if support
is included in the license agreement [15] and what the content
of the Service Level Agreement (SLA) is.
The cost for monitoring, maintenance and security is like
license costs influenced by the scope of the SLA and the
number of special adjustments that has been made from the
standard product. In addition should the complexity of the
architectural scenario and the track record with regard to
availability also be considered [18]. The costs upgrading for
hardware and software depends on whether future
requirements where considered in the new architecture; if the
business needs change frequently [10]; if the system is
upgraded frequently [18]; the scope of the license [10]; and
the need to optimize performance of the system [15][10].

Figure 7: The background factors affecting the operation and maintenance costs.

IV. A METHOD FOR ESTIMATING IT INVESTMENT
COSTS
This section describes how the cost estimation framework
of the previous section can be applied to produce IT
investment cost estimations. The calculation method is based
on a discounted cash flow technique [27]. These methods
have proven to yield better estimates according to Bacon et
al. [7]. All data collection is accompanied by uncertainty
estimates as devised by [25] and the uncertainty estimates are
used to weight statements from different respondents when
performing the calculation.
A. System scenario definition
In order to get consistent responses regarding the costs the
system scenario must be well defined. In terms of which
systems are included, how will they be connected, what new

functionality can be expected, who will be affected by the
change, etc.
To be able to calculate net present value, the system
scenario definition also entails the system’s cost distribution
over time.
B. Respondent identification
This step involves identifying approximately three
respondents to estimate each cost node described in section 3.
Having several independent assessments from respondents
with different backgrounds improves the quality of the
estimations [1][23].
Suitable respondents are: persons with experience of
business side of IT and similar IT projects in general. Persons
with insight into the systems and processes affected by the
project also provide valuable input. Suitable respondents are
also project team members.
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Figure 8 Overview of the phases in the cost estimation method

C. Data collection planning
This step includes deciding on the data collection methods
to be used and booking respondents for cost estimations,
either by interviews or through web surveys. As stated in
section 3, using a mix of data collection methods produce
better estimations [3][23].
V. DATA COLLECTION
In this step surveys and introductory material are prepared
and sent out, interviews are held and cost estimates are
collected. Respondents estimate all the cost nodes of the cost
framework from section 4 by answering either interview
questions, or web survey questions.
The background factors are used in the data collection
both to help the respondents understand what affects the cost
nodes but also to assess the knowledge of the respondent. If
the respondent is able to assess the values of the background
factors associated with a cost node, this means that the
credibility, or certainty, of that particular cost node estimation
is probably quite high. The use of background factors in the
assessment is very beneficial since they promotes historybased thinking, i.e. encourage respondents to use their
experience of previous similar projects when estimating cost
nodes [3][23].
In addition to this, so called credibility heuristics [25] are
used to assess the certainty of the cost estimations per se. On
this account, questions regarding the respondent’s
background and certainty about the background factors are
asked. The respondent is also asked to do a self-assessment of
the credibility of his estimates. In addition, the interviewer
also does a subjective estimation of the credibility of the
respondent’s estimates. These four credibility heuristics are
ranked on a scale from “Very certain” to “Very uncertain”
and can in the calculation be combined to determine the
credibility for each of the respondent’s estimates.
Figure 10 below show how the life cycle cost estimations
are calculated. The total costs are a weighted aggregation of
all the assessments of the cost nodes. In order to get an
indication of the variance, or risk coupled with the IT

investment, the respondents are asked to do a three point
estimate for each cost node.
Notice that only the 21 cost nodes were used for the actual
calculation, the background factors were merely used to
increase the quality of the responses and estimate the
credibility of the respondents’ estimates.
The highest estimate of the cost node is a worst case
scenario estimation assuming that everything in the project
and the subsequent operation of the IT system turns out as
bad as possible. The lowest estimation represents the other
end of the scale, and the probable estimate should represent
the likeliest outcome. The three-point estimates are
aggregated separately thus giving three separate cost
estimations for the entire IT investment.
When combining the assessments of respondents a
weighted average is used. Each respondent’s weight is
calculated based on the calculated credibility according to the
credibility heuristics. Each heuristic is assigned a numerical
value, e.g. respondents might state that they are Very certain
= 4p or Very uncertain = 1p of their estimates.
The credibility heuristics are divided into four groups:
Background factor certainty (Bfc) – how certain the
respondent is about their answers on background factor
questions in the cost node estimations. Respondent
background (Rbg) – questions regarding the respondent’s
background. Interviewer’s assessment (Ias) – how certain the
interviewer is that the respondent’s estimates for a cost node
are correct. Respondent’s certainty of the actual cost
estimation (Rce) –how certain respondents are about the
correctness of their cost estimation. The points for these four
groups are first summarized and normalized separately. The
groups are then combined to give the weight of the
respondent’s estimates.
The groups can be prioritised by assigning them factors to
reflect the thought importance of each group. For example by
weighting the groups in a formula like:

Z respondent

2 R ce  B fc  0 .75 R bg  0 .5 I as

Any weights are of course possible to use when
combining the heuristics into one credibility measure. This
was the equation used in the case studies and is assumes that
the proximity between the estimate and the heuristic group is

3162
Authorized licensed use limited to: KTH THE ROYAL INSTITUTE OF TECHNOLOGY. Downloaded on February 28,2010 at 03:29:27 EST from IEEE Xplore. Restrictions apply.

PICMET 2009 Proceedings, August 2-6, Portland, Oregon USA © 2009 PICMET
a good indication of the heuristic group’s importance: Rce
concerns the estimation directly, Bfc is specific for each cost
node, Rbg is general information about the respondent and Ias

is the most arbitrary of the weight groups, and has the lowest
weight.

Figure 9: For each cost node, several respondents did three estimations; low, probable and high. These estimations were then combined into a weighted
average. The weights of the estimations were calculated with the help of credibility heuristics described in section 3.

A weighted average is then calculated for each of the
high, low and probable estimations per cost node using
weights calculated as above for each respondent. By
combining the high/probable/low cost estimations for all cost
nodes with the estimated cost distribution over time obtained

in the system scenario definition phase described above it is
possible to calculate the sum of costs for each year during the
scenario’s lifetime. These costs are then discounted to the
current year using the discount rate yielding a net present
value estimation of the IT investment. C.f. Figure 10.

Figure 10: Calculation of the total life cycle cost requires both the weighted average for each cost node, and the approximate cost distribution over time. With
this data a standard cash discount calcuation could be performed
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VI. CASE STUDY VALIDATION
To validate that the cost estimation method was useful in
practice, two case studies were performed. The case studies
focused on two separate IT change projects a Nordic utility.
The utility is one of the largest power companies in Europe
and does business in all parts of the energy value chain
including
electricity
generation,
transmission
and
distribution. The case studies were carried out at one of the
utility’s distribution business units. Both projects were in
their finishing stages which made it possible to compare the
results of the cost estimation method with some figures about
the actual cost of the projects. The overall cost estimations of
the two investments are presented in Figure 11, with Figure
12, and Figure 13 showing the breakdown of costs into the
cost nodes.
A. Case study 1
Case study 1 concerned system A, a business critical
information and decision-making system and a project that
involved both development of new functionality and an
upgrade to a new version. Estimated lifetime of system A is 8
years. Case study 1 required about 17 hours of data

collection, mainly in interviews with 4 different respondents;
this included both cost estimations and system scenario
definition.

Figure 11 The estimated life cycle costs for Systems A and B in KSEK.

The by far largest cost are the License and agreement costs
making up 50-60% of the scenario costs, followed by Support
costs and Upgrade costs that also are operation costs and
therefore reoccur every year of the scenario’s life cycle.
Project costs were insignificant in comparison with the
operation and maintenance costs.
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Figure 12 The discounted estimations of all cost nodes for system A. The cost nodes are not quite the same as presented in section 4, since the cost estimation
framework was changed after case study 1 based on comments from respondents during case study 1

B. Case study 2
In case study 2, system B, a component-based enterprise
system already in use in some parts of the company was
implemented in the entire enterprise. System B’s lifetime is
estimated to 10 years. Case study 2 demanded 11 hours of
data collection with 6 respondents; this included both cost
estimations and system scenario definition.

The largest impact on the life cycle costs for system B is
mostly from operation costs that reoccur every year of the
scenario’s life cycle, topped by License and agreement costs.
However, some project costs have very large impacts
considering they are not reoccurring: Training costs make out
approximately 10% of the total Scenario costs and Feasibility
study costs and Requirement specification costs make out
approximately 5-8% each of the total Scenario costs.

3164
Authorized licensed use limited to: KTH THE ROYAL INSTITUTE OF TECHNOLOGY. Downloaded on February 28,2010 at 03:29:27 EST from IEEE Xplore. Restrictions apply.

PICMET 2009 Proceedings, August 2-6, Portland, Oregon USA © 2009 PICMET

Cost node estimations, system B
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Figure 13 The discounted estimations of all cost nodes, system B

C. Industry feedback
A comparison was made between the cost estimation
results from the study for both projects with the cost
estimations found in the project plans of the projects each
project. It was found that the case study results fell within the
same range, although slightly higher, as the estimations in
these documents. This would indicate that the method
includes the costs from the current estimation process while
being more formalized and resulting in slightly higher
(perhaps less optimistic) estimations on these cost nodes.
The proposed method worked well in the case studies.
Comments received on the framework from respondents in
the case studies were mostly positive and consisted of
additional background factors that affected the cost nodes.
VII. CONCLUSIONS
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