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IT business cases are the dominant method of judging IT projects for their finan-
cial and non-financial profitability. During the lifecycle of an IT business case,
different decisions need to be made to realise the predicted benefits and to manage
financial constraints. Organisations monitor their business value creation in dif-
ferent organisation units and processes through well researched metrics systems
according to their strategy. In spite of well established practices for organisational
performance measurement, business cases suffer from overestimation of benefits
and underestimation of the costs of achieving them. In this study we investigated
how metrics can support decision making in IT business case management.

The study was an application of Design Science. The artifact developed during
the study is a cyclic decision making process.

The results of the study indicate that utilizing metrics in IT business case man-
agement has benefits. Well defined and communicated metrics enhance problem
solving and communication between decision stakeholders. Additionally, existing
strategic performance metrics of the organization can be applied for cost-efficient
inclusion of evidence for the developed decision making process.

Defining detailed metrics can be challenging. Further, the causalities of organiza-
tion’s value creation must be carefully preserved in defining metrics: In a holistic
metrics system, the relation between different metrics can be hard to interpret
during decision making.

Metrics, provided that they are well understood and defined, can provide informa-
tion for multiple criterion decision making in IT Business Cases. The developed
cyclic decision making process, integrated into IT Business Case Metrics can po-
tentially be used to monitor a business case and learn from previous decisions.

Keywords: decision making, IT business cases, metrics

Language: English

2



Aalto-yliopisto
Perustieteiden korkeakoulu
Tietotekniikan koulutusohjelma

DIPLOMITYÖN
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Informaatioteknologian (IT) liiketoimintasuunnitelmat ovat yleisin menetelmä ar-
vioitaessa IT-projektien kannattavuutta. IT-liiketoimintasuunnitelman elinkaa-
ren aikana vaaditaan erilaisia päätöksiä, jotta liiketoimintasuunitelman ennakoi-
mat hyödyt saavutetaan, ja jotta taloudelliset rajoitteet saadaan päivitettyä. Va-
kiintuneista organisatorisen suorituskyvyn mittaamisen käytännöistä huolimat-
ta liiketoimintasuunnitelmien käyttöä haittaa kuitenkin hyötyjen yliarviointi ja
kustannusten aliarviointi. Tässä työssä tutkittiin, miten metriikat voivat tukea
päätöksentekoa IT-liiketoimintasuunnitelmien hallinnassa.

Työssä käytettiin Design Science-menetelmää. Tutkimuksen artefaktana kehitet-
tiin syklisesti toistuva monimuuttujapäätöksentekoprosessi.

Tulokset osoittavat, että metriikoiden käytöllä IT-liiketoimintasuunnitelmien hal-
linnassa saavutetaan hyötyjä. Hyvin määritellyt ja kommunikoidut metriikat pa-
rantavat sidosryhmien välistä kommunikaatiota ja ongelmanratkaisua. Jo olemas-
sa olevilla strategisilla suorituskykymittareilla voidaan tuottaa kustannustehokas-
ta informaatiota tässä työssä kehitetylle päätöksentekoprosessille.

Riittävän yksityiskohtaisten metriikoiden kehittäminen voi olla haastavaa. Ar-
vonluonnin syy-yhteyksien riittävän huolellinen mallintaminen on myös erityisen
tärkeää, sillä eri metriikoiden välisiä suhteita on vaikea tulkita kokonaisvaltaisiin
mittausjärjestelmiin perustuvan päätöksenteon aikana.

Hyvin ymmärretyt ja määritellyt metriikat voivat tuottaa tietoa monimuut-
tujapäätöksentekoprosessin käyttöön IT-liiketoimintasuunnitelmien hallinnassa.
Tässä työssä kehitetty syklinen päätöksentekoprosessi voidaan integroida IT-
liiketoimintasuunnitelmametriikoihin ja käyttää liiketoimintasuunnitelman seu-
rantaan sekä aiemmista päätöksistä oppimiseen.
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Chapter 1

Introduction

1.1 Background

IT business cases are the dominant method of judging IT projects for their
financial and non-financial profitability. (Ward et al., 2008) During the life-
cycle of an IT business case, different decisions need to be made to realise
the predicted benefits and to manage and update financial constraints. Or-
ganisations monitor their business- and customer value creation in different
organisation structures and processes through well researched metrics sys-
tems according to their strategy. In despite of well established practices for
organisational performance measurement, business cases suffer from over-
estimation of benefits and underestimation of the costs of achieving them.
According to studies, the benefits tend to be overestimated, or even fabri-
cated in order to guarantee a selection of a specific IT project in the expense
of evidence based management.Ward et al. (2008) As a result, IT investments
fail to deliver the expected benefits.

The need for decision making in organisations arises from the misalign-
ment between perceived and desired organisation state.(Melnyk et al., 2004)
In order to steer the organisation or a business case within an organisation
towards its desired state, stakeholders of the organisation need to recognise
actions that affect it as desired. Often, there exists several differing alterna-
tives for action, that seem to steer the observed system towards desired state.
This state can usually be measured and used to inform the decision making
process. Indeed, rarely do organisations stumble in darkness, as they have
different measurements and metrics in place. These measurements, already
existing can be used to guide the decision maker in her efforts to steer the
business case towards its desired state.

We all make decisions every day. The decisions can range from inconse-
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CHAPTER 1. INTRODUCTION 8

quential, such as what to wear at work, to very significant, such as selecting
a house to buy. Less significant decisions can usually be made without much
assistence from consultants or analysts, but more complex ones can require
outside help. In example, a person might need a help of real estate agent to
aid in selection of the most suitable accommodation for her family.

What makes decisions complex? In case of buying a house, other family
members might have different preferences concerning the location, size and
prize of the house. The criterion (e.g. size, location) may vary and be
impossible to satisfy with one house for all of the family members. Therefore,
a compromise of some sorts is needed from one or all of the stakeholders the
decision is concerning. When there exists such conflicting preferences, it is
difficult to judge the relative “goodness” of each alternative. To a family
member, a certain location might seem ideal for living in, in despite of poor
condition of the building, whereas other family member might deem poor
condition as a deal-breaker. Vice versa, a house in another location might
be in good shape, but reside in a location, that is deemed to be too far from
daycare. If the amount of stakeholders involved in a decision increases, so
does the probability of such conflicting preferences.

The amount of available alternatives further complicates the decision
making. It is recognized, that humans have only limited amount of effec-
tive working memory. For each alternative for a new house, each aspect
of the house must be remembered, valuated and kept in mind for compari-
son with other alternatives. In decisions with multiple criterion for multiple
alternatives, it usually is impossible to remember all of the details necessary.

Uncertainty is also a significant factor contributing to a decision com-
plexity. Considering the accommodation example, if good neighbours are a
criterion for a location of the house, there either needs to be a method of
observing the neighbourhood, or a way to estimate the criterion and acknowl-
edging the possible risk of not getting it right. This reaffirms the decision
makers that they have made the right decision. On the other side of the
coin, measuring, managing and modelling uncertainties, and therefore the
consequences of decisions, is very difficult.

Finally, in order to have the confidence of the selected alternative to a
problem, the decision makers need to have confidence that the problem they
are solving is indeed a problem they are supposed to solve. There are several
types of problems, ranging of making a selection amongst of alternatives,
generating the alternatives themselves to finding out the significant criterion
for given situation (Roy, 1996). For example, a family looking for a house
might not have considered the option of renovating and extending their cur-
rent residence to fit their criterion. The problem of “We need to find a new
house” is, in this case misformed. What the family could ask instead, is “We
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need a house that is in better condition and/or larger than our current one.
What are our options?” or “What do we appreciate in a house that we live
in in the first place?”

In the world of organisations, the factors increasing decision complexity
are always present. Consider that the family seeking a house has hired a real
estate agent to help them find a house. Now the agent as an organisation
has its own interests (making profit, preserving a good image...) in addition
to those of their client (the family). Decision complexity has now been in-
creased for the amount of criteria, stakeholders and conflicting preferences.
The real estate agent might also have much broader knowledge of different
houses in sale, namely alternatives for the family. From personal, family to
organisation consisting of several families, it seems safe to state that the level
of complexity of decisions increases just by affected stakeholders alone.

During the lifecycle of an IT business case, different decisions need to be
made to realise the estimated benefits and to manage and update financial
constraints. Therefore, it seems important to gain more understanding of
how well existing IT business cases serve the purpose of decision making;
how business case metrics can be utilized, when making decisions and how
the decisions can be followed in order to learn from past decisions.

1.2 Research problem and questions

The main research question can be formulated as: How can metrics support
decision making in IT business case management?

• RQ 1: What are the benefits and challenges of using metrics for decision
making in IT business case management?

• RQ 2: How to select metrics in order to support decision making in IT
business case management?

• RQ 3: How to utilise the selected metrics for assessing realised benefits
after decisions?

The purpose of the work leading to this thesis is to design a decision making
process to be used in IT business case management.

1.3 Research scope

This thesis focuses on prescriptive decision theory (Hansson, 2005). The
decision theory can be divided to descriptive and normative approaches.
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Descriptive decision theory, as named, tries to describe how persons make
decisions, whereas normative decision theory approach focuses on how an
ideal decision makers should make decisions. In this division, Raiffa adds a
middle ground, prescriptive decision theory, which describes the normative
approach as “which deals with giving real people, as opposed to super rational
people, some thoughtful guidance about how they might wish to act in a wiser
fashion in real situations”.

The intelligence of decision making (Simon, 1977) is researched in the
context of IT business case management. Intelligence means gathered infor-
mation, but also more general understanding and insight into the current
system state. Such insight might be accumulated for example during the
creation of business case metrics.

This research focuses on ways to support managing a single business case
during an IT project. Attention is paid to strategic and tactical level systemic
information, tactical level decision making, and tactical and strategic level
monitoring. Aspects of project and product portfolio management are not
considered as a part of this study.

Systems modelling is not the primary focus of this study, although ana-
lyzing the metrics system requires some amount of background information
about the method used for the definition. Instead, the study focuses on the
acquired metrics, their possible interdependencies, their role as basis of in-
formed decision making, challenges they pose to informed decision making
and possible solutions to the challenges.

1.4 Thesis structure

The thesis is structured as follows. Chapter 2 presents the research method-
ology and process used. Chapter 3 presents the theoretical underpinnings
of the thesis: concepts and fundamentals of decision making, business cases,
metrics, and summarises, how they relate to each other. Chapter 4 presents
the results of the empirical work. Chapter 5 gathers the answers to the re-
search questions, discusses research validity issues and contribution of work.
Finally, section 6 presents conclusions and open questions drawing upon the
work. Figure 1.1 presents the organisation of the thesis, and highlights the
main sources of information utilized when answering the research questions.
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Figure 1.1: Structure of this thesis, and the contributions of its parts to
research question answers.



Chapter 2

Research method

2.1 Information systems research: framework

The goal for the investigation was to increase the exploitation of value cre-
ation –based metrics as a part of decision-making procedures. The modelling
of an IT project value creation and the derived metrics were already per-
formed for a client company, which provided a practical entry point to the
investigation within a specific organisation context. Further, as the initial
premise of the work was to investigate the potential of utilizing multiple-
criterion decision making methods that were based on the value creation
model and the metrics, a need of some sort of design artifact was recognized.
This made the selection of design science as a reseach framework relatively
natural, as the specific aim of Design Science is to “create new and innovative
artifacts that serve human or organisation purposes” (Hevner et al., 2004;
March and Smith, 1995).

The IS systems research can be classified into two paradigms: behavioural
science, and design science (Hevner et al., 2004). The aim of behavioural
science is to generate and verify theories that explain and predict human
or organisational behaviour, whereas Design Science aims to create new and
innovative artifacts that serve human or organisation purposes(Hevner et al.,
2004; March and Smith, 1995).

Seemingly, the different paradigms aim to solve distinct kind of prob-
lems, former answering a knowledge problem, whereas the latter answers a
practical problem (Wieringa, 2009). However, as claimed by Hevner et al.
(2004), the two types of problems are not distinct, but complementary cycles
of IS research, where knowledge is acquired and refined in order to develop
meaningful solutions according to specific human or organisation environ-
ments. This complementary relationship can be understood as a knowledge

12
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contributing research effort to non-routine design problems (Hevner et al.,
2004). Figure 2.1 presents the framework of IS research, as illustrated by
(Hevner et al., 2004).

Figure 2.1: Framework for IS research(Hevner et al., 2004).

According to Peffers et al. (2007) the process of Design Science in IS
research contains six activities:

• Problem identification and motivation

• Define the objectives for a solution

• Design and development

• Demonstration

• Evaluation

• Communication

The authors further note, that the order of activities is not strict. That is,
the research process may be initiated from almost any activity.
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Figure 2.2: The applied research process. The bold box headings denote
research phases according to Peffers et al. (2007). Body text in the boxes
denotes the outcomes of the research phases in this work.

2.2 Research process

The research process that we applied in this work is illustrated in figure 2.2.
It should be noted, that the order of process steps is not strictly linear, as
knowledge and understanding of the subject developed during the work. The
problem identification and motivation needed refinement.

Initially, the research goal was to develop a method and tools for forming
a metrics hierarchy in support of utilising multiple-criterion decision making
methods with value-based metrics. A consulting company A had piloted a
quality metrics definition process, and was looking on how to improve decision
making based on the defined quality metrics. Thus, the initial goal of the
work was defined as “How to create metrics hierarchy to support decision
making based on value creation modelling?”

For the author, the initial research goal was not clear. The research goal
required knowledge from multiple theories that at the initial stages were not
understood well enough. Thus, in order to further understand the overall
research problem and the motivation, we conducted a literature review of
existing knowledge, and a scoping interview. As a result of the preliminary
studies, we formulated the initial versions of the research questions. Some-
what representing the scoping problems, examples of initial research ques-
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tions included: “What is informed decision making?”, “What do metrics
and measuring have to do with informed decision making?” and “Can mul-
tiple criterion analysis methods be used to make informed decisions based
on metrics?”. The initial research questions did not provide enough guid-
ance for work, as they were not focused enough. On the contrary, the all–
encompassing nature of the research questions caused major difficulties in
focusing the work.

The evolution of research questions to their current state was a result of
discussions with instructors. In addition, the accumulation of knowledge dur-
ing the literature review aided in the formulation. During the main phases of
this study, the research questions were detailed enough to guide the research
process. During the analysis of workshops, the first reseach question was at
its current state. The last two questions and the research problem focused
into their final form during the design and evaluation of the decision making
process.

The scoping interview was organised by the author. The interviewee was
the leading consultant of the workshops, who also participated in the debrief-
ing interview. The goals of the scoping interview were to establish, how are
metrics provided by the consulting company used to make decisions, what
are the challenges of current value creation modelling approach to decision
making and what is the value proposition and value delivery of the provided
service. Interview background and questions are presented in Appendix A.

Literature review was not systematic, and was not performed separately
as an individual step. Rather, the review of literature was performed, when-
ever it was necessary to further the work. Data gathering for the literature
review was performed with the contextual keywords such as “decision mak-
ing”, “systems thinking”, “business case”, “performance measurement” and
“metrics” combined with descriptive additions, such as “tools”, “methods”,
“management” and “systems”. The searches were performed using databases
Google Scholar, Web of Knowledge and Aalto University Library database
Finna. In addition to the database searches, the technique of snowballing1

was found useful for the knowledge extraction.
The case analysis was conducted in conjuction to literature review in

order to extract answers to RQ1: “What are the benefits and challenges
of using metrics for decision making in IT business case management”, and
the objectives definition for the final design and definition of the decision
making process. The purposes of the workshop analysis were to establish
understanding of the business environment, answer the knowledge question
RQ1 and aid in gathering the requirements for the decision making process.

1See for example (Jalali and Wohlin, 2012; Wohlin and Prikladniki, 2013).
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From the benefits and challenges, we gathered requirements for the initial
decision making process. The requirements were defined as simple statements
that either support the benefits, or alleviate the challenges discovered. Based
on these requirements, we created the initial definition for the decision mak-
ing process.

The author presented the decision making process internally to the super-
visor, and two instructors multiple times. In essence, the presentation–phase
was used as preliminary evaluation method. However, the presentations were
informal, and the decision making process at its initial stages. Data was not
collected during presentations formally, but notes and questions that arose
directed the development of the process. Without clearly predefined goals,
and more formal method of data gathering, we cannot use the presentations
as an evaluation method.

We evaluated the decision making process in two design & development
and evaluation –cycles. For the evaluation cycles, the criterion of evaluation
was goal efficacy (Prat et al., 2014). In order to assess the goal efficacy of
the design artifact: The Decision Making Process, two goals were set. The
first goal was to evaluate the efficacy of The Decision Making Process as
a well grounded Multiple Criterion Decision Making process. Second goal
was to evaluate, how the decision daking process answered the benefits and
challenges of utilising the case metrics. Efficacy for each goal was defined as:

1. Efficacy: Multiple criterion decision making phases and tasks
In order to function as a decision making process, existing decision
making methodology needed to be supported. The criterion for evalua-
tion consisted of the multiple criterion decision making process phases
that were found from scientific literature:

(a) Problem structuring

(b) Problem modelling

(c) Decision making

(d) Model evaluation and analysis

2. Efficacy: The derived requirements
We analysed the benefits and challenges of a metrics definition work-
shop. We used the observations to provide list of requirements either
alleviating observed challenges, or supporting the observed benefits.
The decision to evaluate the decision making process against these re-
quirements was based on supporting an actual case observation, thus
drawing the requirements for the artifact from a practical problem.

Finally, the results of the study are communicated in this thesis.
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2.2.1 Data collection and analysis

The data for this study consisted of:

1. Scoping interview
The scoping interview included one lead consultant from the four value
creation workshops, the author of this thesis and Aalto University re-
searcher, also instructing this work. The interview plan and questions
are attached to this thesis as appendix A.

2. Recordings of four value creation workshops
The workshops were conducted as a part of prototype2 process of IT
value creation modelling. The value creation modelling is a process,
during which a value model is created for an IT system of interest. From
the value model, a metrics system is composed by assigning prioritised
indicators for systemic value creation paths of interest. The metrics
system provides information about the current state of the IT system,
which is displayed to customer as combined fitness value.

The value creation modelling was done as a part of Need for Speed
-project (Consortium, 2017). The participants were the same through-
out the workshops. Each workshop had two consultants from consult-
ing company moderating the flow of the workshop and assigning tasks
to the client organisation stakeholders. The composition of workshop
participants remained relatively unchanged throughout the four work-
shops. Two participants, leading the conversation, were from the con-
sulting company, five from the client company, two participants were
from affiliated research program. The client company representatives
included persons from research and development (R&D), head product
owner, an agile development leader and two persons from R&D sup-
port organisation. The methods of work were pair and group work,
and open conversation during the workshops.

The consulting company is a branch of parent company. The parent
company specializes in quality leadership and assurance. The parent
company has 100 employees spread over three offices. The workshops
were provided as consulting service to the client company.

The client company is a branch of a multinational telecommunications
company with over hundred thousand employees. The participants of
the workshops from client company were part of research and devel-
opment, which at the time of workshops, was executing a large trans-

2At the time of workshops the value creation modelling was on its preliminary stages.
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formation process. Other participants included researcher from Aalto
University. Author of this thesis was not present during the workshops.

3. A debriefing interview for the four workshops
The debriefing interview was held for the two consultants of consulting
company, who were also responsible for leading the value creation mod-
elling workshops. The goals of the interview was to gather experiences
of the value creation modelling that were done during the workshops,
focusing on the context of developing the service of IT value modelling
and measuring.

The debriefing interview was conducted by Aalto University researcher.
Interviewees were the two leading consultants of the workshops from
consulting company. The author of this thesis was not present during
the debriefing interview.

4. Results dissemination of the four workshops
The workshops produced written material, which was analysed. The
written material included the value model that was created during the
workshops, description of the metrics that were acquired during the
workshops, a description of a performance measurement system based
on the metrics, and experiences documentation of the workshops. The
author did not participate in creating of the disseminating information.

Open coding was used on the transcribed four workshops and two tran-
scripted interviews. Next, codes identifying a reference to a metric or a
decision of any sort were identified and categorized based on similarity. Fur-
ther, the decisions were categorized based on the target: if the object of the
decision was modeling process specific, it was coded as modeling decision.
That is, if the workshop procedure itself required decision to be made, as
opposed to decisions described in the context of the operational system.



Chapter 3

Previous work

The following sections introduce shortly the theoretical underpinnings of the
work. The research goal: “How can metrics support decision making in IT
business case management?” comprises of three main areas of knowledge:
Decision Making, Business Cases and Metrics.

First, decision making as a concept and main theoretical considerations
are introduced. Second, the concept of business cases, their life cycle, man-
agement and alignment to project management are introduced. Thirdly, an
introduction to organizational performance measurement systems is docu-
mented. Finally, we present summary of the main areas, and identify com-
mon concepts between them.

3.1 Decision making

A decision theory is theory about decisions. Hansson (2005) explain three
different approaches to decision theory: Descriptive, normative and prescrip-
tive. A descriptive decision theory aims to describe, how decisions are made
by real-life decision makers. Normative decision theory considers, how de-
cisions should be made by perfectly rational decision makers. Prescriptive
decision theory appears as middle-ground between descriptive and normative
theories. A prescriptive decision theory aims to give advice and suggestions
on how decisions could be made under non-ideal conditions. That is, taking
into account the irrational properties of human decision makers.

Human decision makers are subject to mistakes in decision making. Dif-
ferent biases influence the human decision makers’ decisions. For example,
tendency of the preservation of the existing system condition or already se-
lected action, when presented a complex decision problem, has been observed
(Samuelson and Zeckhauser, 1988). Another factor for bias is simply not

19
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Figure 3.1: Illustration of notable decision making process frameworks.

knowing or not being able to predict the consequences of action within the
system under interest, thus forcing the decision maker to speculate, giving
room to misjudgment. In more general terms, as put forward by Busenitz and
Barney (1997): “Biases and heuristics are decision rules, cognitive mecha-
nisms, and subjective opinions people use to assist in making decisions.”
Authors further elaborate the findings of Tversky and Kahneman (1975) ,
Schwenk (1988) and Stevenson et al. (1990) that biases and heuristics are
considered as one of the most prominent reasons for non-rational decisions.

Figure 3.1 illustrates notable decision process frameworks and their clas-
sification to sequential and non-sequential decision process frameworks. The
process of decision making can be described as making a selection amongst
enumerated alternative actions with known consequences against set crite-
ria, so that a set goal-state of system under interest is achieved for desired
benefit. Several problematics have been identified on the basis of unknowns
in the decision process (Belton and Stewart, 2002; Roy, 1996). It appears,
that general decision making process has not been established. The under-
standing and development of decision making processes have been influenced
by multiple research areas, such as Operational research, systems engineer-
ing, management research and behavioral science (Hansson, 2005). Two
main categories of decision making processes can be identified: sequential
and non-sequential. In sequential decision making, each process step follows
in succession of previous one and influences only the next consecutive step.
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Several authors have defined decision making process as sequential (Brim,
1962; Dewey, 1997; Simon, 1977). However, Witte (1972) presented decision
process as non-sequential parallel phases. That is, each phases of decision
making can and should be used to support any other phases of decision mak-
ing. Indeed, Witte (1972) states, that during application of tools for different
phases it is impossible to not process and refine the information defined in
other phases. For example, when defining goal for the decision, different
alternatives can already be generated, evaluated preliminarily, discarded or
accepted. Therefore, it is not feasible to define decision making as a process
consisting of independent, linear steps, but rather a process consisting of
interdependent phases, that can be used to inform each other.

3.1.1 Multiple criterion decision making

Typology

The typology for Decision Making and Multiple Criterion Decision Making is
not completely unified. Multiple-criterion decision making(MCDM), some-
times referred to as Multicriteria Decision Making, is a collection of methods
and practices that assist in making decisions in the presence of multiple at-
tributes, also referred to as criteria(Belton and Stewart, 2002). Roy (1990)
argues the distinction between two commonly used terms Multiple Criterion
Decision Making and Multiple Criterion Decision Aid (or support (Korhonen
et al., 1992)). Multiple Criterion Decision Making includes decision making,
that aims in one candidate picked from a set of multiple alternatives. In con-
trast, Roy (1990) defines Multiple Criterion Decision Aid such that multiple
alternatives can be selected out of all defined alternatives.

Criterion in the Multiple Criterion in turn means multiple solution af-
fecting preferences or attributes. (Korhonen et al., 1992; Zopounidis and
Doumpos, 2002) The decisions are complex, often affecting multiple stake-
holders and having permanent or far reaching consequences(Belton and Stew-
art, 2002). Common problematics can be identified, although varying in their
labels (Guitouni and Martel, 1998; Jacquet-Lagrèze and Siskos, 2001; Roy,
1996). It seems, that the concepts and definitions vary from author to author.

During this work, we shall refer general decision making process and a
classification of different methods for assisting single or group of decision
maker(s) in their work as Multiple Criterion Decision Making. We do not
make assumptions about the multiplicity of selectable alternatives.



CHAPTER 3. PREVIOUS WORK 22

Problematics

In everyday life, multiple decisions are made based on the desirability between
different alternatives solutions to decision problems. Simple decisions, such
as lunch venue selection or what to wear, do not usually require humans to
remember and acknowledge large amount of data. Indeed, simple decisions
are typically made without conscious effort in problem modelling. However,
when different aspects of the problem under consideration are increased, the
decision becomes much harder to solve by intuition only. Different factors
affect the complexity of the decision at hand. The factors, that affect our
evaluations of the desirability are called criteria for the decision (Belton and
Stewart, 2002). Increasing the amount of criterion naturally increases the
memory load the decision produces.

For a decision problem, every alternative is valuated against criterion,
either consciously or subconsciously (Belton and Stewart, 2002). Further,
these valuations are often based on the subjective opinion of the decision
maker and persons that the decisions affect(Keeney, 1996). For example, the
desirability of lunch venue differs from person to person. For example, one
person could require the lunch menu to include vegetarian option as affecting
criterion for venue selection, when another person, although wanting to dine
together, does not care if the restaurant serves vegetarian lunches or not.
When amount of decision stakeholders (groups or individuals affected by
the decision) increase, so does the amount of such subjective evaluations
increasing the problem complexity. Another dimension of complexity can
be found from the severity or the longevity of the decision consequences.
Importance of decision further increases the need for systematic problem
analysis and structuring (Gray, 2008).

Roy (1996) lists four different problematics, according to which different
multicriteria problems can be categorised.

Selection: As category suggests, selection type problems consider a selec-
tion. Prerequisite information includes known alternatives, that can be
evaluated, and at least educated selection can be made. This means
usually selecting a single distinct alternative.

Classification: The classification category considers categorizing alterna-
tives into different classes, from which the most preferred class solutions
can be identified.

Valuation: The valuation problem aims to valuate the alternatives on a
unified scale. This allows the preferred solution to be selected by simply
selecting the “best” valued candidate.
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Interpretation: Interpretative problems are on the more formal scale of
decision making. They describe problems, that can be simulated and
studied experimentally in order to analyze consequences and decision
structures. The aim here is to learn from the models through experi-
mentation in a well defined environment.

Belton and Stewart (2002) further expand the list with two categories:

Plan: A plan category of problem focuses on intelligence gathering in order
to reveal alternatives. In some cases, the candidates for solutions are
not clear or obvious.

Configuration: Configuration type problems consist of problems, for which
the solutions can be divided into parts. This type of problems ask
the question: “What is the subset of part-solutions, that solves the
problem, and is the most preferred?”

The problematic affects the problem solving methods and resources allo-
cated for the process. One example of resource allocation is the recurrence
rate of the problem. Recurring problems allow the problem model refinement
and validation at each recurring instance. Thus, the resources used to define
and model the problem at each instance can be kept on a relatively low level
- we can always refine the problem model on the next iteration (Belton and
Stewart, 2002). If the solution consequences can be considered dire enough,
or if the problem is not expected to be recurring, more resources in validation
and modeling of the problem can and should be used. Examples of large,
one-time, decision problems are large scale national decisions, such as energy
production (Diakoulaki and Karangelis, 2007), or problems that are costly
to solve iteratively, such as healthcare processes (Santos et al., 2002).

There exists different ways to classify multiple criterion decision making
methods. Typical classification divides methods based on the characteristics
of criterion and criterion mathematical properties (Belton and Stewart, 2002;
Roy, 1996).

Belton and Stewart (2002) note, that although multiple criterion decision
analysis provides practices for decision making, the emphasis is on supporting
decision making. That is practices cannot provide a single optimal solution
to decision problems.

3.1.2 Multiple-criterion decision making process and
methods

According to Belton and Stewart (2002), there exists three recognizable
phases of problem solving: problem definition, problem modeling and de-
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Figure 3.2: Multiple criterion decision making process, as defined by (Belton
and Stewart, 2002).

cision making. Figure 3.2 illustrates the steps.
Multiple criterion decision making methods are commonly considered as

aided processes. That is, the decision maker needs consultancy in order to
successfully select suitable methods for given decision problem.

When solving complex problems, a singular best solution cannot neces-
sarily be found. It is possible, that several solutions appear more or less
equally preferable. In such a case, it is up to decision maker to select among
solutions using the information gathered during different phases of decision
making (Lahdelma et al., 2000).

Problem structuring

The process of solving Multiple Criteria Decision Making problem begins
with the definition of the problem. The purpose of problem structuring
is to identify the factors, that influence the decision(Belton and Stewart,
2002). The identification is mainly a creative, interaction stimulating pro-
cess between stakeholders of the decision. Countless tools exist for support
in problem structuring phase, from brainstorming to different mnemonics.
For example, Checkland (1989) introduced a Soft Systems Methodology, an
approach to systems engineering that aims to define a new system by identify-
ing the designed systems goal, environment, stakeholders and other affecting
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factors.
Different mnemonics have been defined to support the identification of

problem elements and to fuel the creative process of defining the problem,
such as CATWOE1 (Checkland, 1989) and CAUSE2 (Belton and Stewart,
2002). Checkland (1989) introduces the mnemonic in a more broader frame-
work of Systems Engineering, whereas Belton and Stewart (2002) have mul-
ticriteria analysis in focus.

Problem modeling

Keeney (1996) introduce a value-based method to identify problem goals,
“ends” and ways to achieve them, “means”. The method is based on the
assumption, that every action we make is dictated by set of values (conscious
or unconscious). These values affect the decision maker’s, or decision makers’,
to discover and make judgments between different candidates for solutions.

Further, the criterion needs to be weighed. That is the decision makers
need to decide the relative importance of each criterion (Belton and Stewart,
2002). For example, an intuitive interpretation of the weights is that not
every aspect of a new car have the same importance for the decision maker(s):
different engine types might affect the final choice more, than different color
options. This relative importance needs to be discovered and taken into
account when evaluating the alternatives. Brugha (2004)

When the values affecting the selection of the action are identified and
analyzed, the alternatives can be evaluated using the values as a basis for
criterion.

Decision making

During decision making –phase, a decision is selected. Roy (1985) defines
four different types of results according to the corresponding problematics:

1. Identify the best alternative or select a limited set of the best alterna-
tives (Selection).

2. Construct a rank ordering of the alternatives from the best to the worst
ones (Valuation).

3. Classify/sort the alternatives into predefined homogenous groups (Clas-
sification).

1Customer, Actors, Transformation process, View of the world, Owner, Environmental
constraints.

2Criteria, Alternatives, Uncertainties, Stakeholders, Environmental factors and con-
straints
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4. Identify the major distinguishing features of the alternatives and per-
form their description based on these features (Interpretation).

Zopounidis and Doumpos (2002) make the distinction further based on
the type of judgements, that are needed among alternatives, when choice or
ranking problematic are considered. The judgements are relative (ordinal)
amongst candidates. That is, alternatives do not have absolute preference
value, but are considered relative to each other. As an effect, the “best”
candidate selected varies on the basis of the entire alternative set: adding a
alternative requires the recalculation of preferences for every candidate.

The classification and sorting problematics are absolute (cardinality) (Zo-
pounidis and Doumpos, 2002). This means that if discovered later during
decision making stages, the alternatives can be evaluated without evaluating
the entire candidate set again.

Multiattribute utility theory (MAVT) relies on direct value assessments
during aggregation of the preference values for alternatives. The method
entails valuating each criterion, either by measuring or estimating (Belton
and Stewart, 2002) the criteria values. Cho (2003) note, that in general the
criterion values are scaled to a desired range, for example from 0 to 100.
Then, the total prefenence of a alternative can be calculated for example uti-
lizing linear combination through the modelled criterion structure. As noted
before, such structure can be “means–ends” tree. In contrast Multiattribute
Utility theory (MAUT) takes into account hard to determine factors, such
as risks and probabilitites (Korhonen et al., 1992).

Model evaluation and analysis

The preference aggregation methods may impose restrictions on criterion
measurements(Cho, 2003; Korhonen et al., 1992). Therefore, the model eval-
uation and analysis was determined as important phase of decision making.
According to Cho (2003), many multiple criteria decision making methods
assume for example independence of criteria and alternatives. They continue:
“legitimacy of the numbers used in these methods and their manipulations
are central in deciding on the generality and effectiveness of their use in
practise.”

Further, type of information available might have an effect on possible
methods. For example, Korhonen et al. (1992) identify three categories of
problem properties, that have an effent on the selected decision making meth-
ods: alternatives (on the scale from continuous & implicit to discrete & ex-
plicit), and different criteria properties. They arrive in 64 different distinct
problem types.
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The model evaluation and analysis phase is responsible for checking the
“soundness” of the criterion, as well as alternatives. If needed, outputs of
any previous phases should be revisited to determine missing or incomplete
information(Belton and Stewart, 2002).

3.2 IT Business Cases

3.2.1 Purpose

IT business cases are a commonly required practice for justifying IT spend
(Peppard et al., 2007; Ward et al., 2008). “Business case is a recommenda-
tion to decision makers to take a particular course of action for the organi-
zation, supported by an analysis of its benefits, costs and risks compared to
the realistic alternatives, with an explanation of how it can best be imple-
mented” (Gambles, 2009). Robertson (2004) approaches the business case as
enabler for scoping the business requirements and further setting priorities
for customer requirements, guiding the scoping of the project, and guiding
the design decisions with respect to business value they provide.

The purpose of business cases is to provide justification and tools for
analysis of organization resource allocation. Based on initial business case,
the estimated benefits for a project or a product can be compared to estima-
tions of the costs. This aids companies in making investment decisions about
the project. In addition according to Ward et al. (2008), business cases are
also necessary to enable prioritization among different investments; benefits
realization during and after the project; securing business managers’ commit-
ment and providing a basis for project postmortems. Project Management
Institute (PMI) define similar goals of “providing necessary information from
business standpoint to determine whether or not the project is worth the
required investment” (Project Management Institute, 2013). Usage of Busi-
ness Cases appear to range from general motivation of environmentally con-
scious action (Salzmann et al., 2005) to organization strategy-bound means
of project evaluation 3(Mild, 2017).

Peppard et al. (2007) report as results the benefits of benefits manage-
ment. First the expected benefits are clearer. Having a clear tool to use
for planning, improves more accurate implementation planning and estima-
tion of performance improvements provided by benefits. Second, the benefits
management enables cooperation between IT and Business staff. Since ben-

3Comparison of several business cases against each other in order to select the most
beneficial set of projects is called project portfolio management. The scope of this research
does not cover such activity. For more information, refer for example to Mild (2017)
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efits definition requires input from all of the stakeholders, collaboration and
communication is improved. Third, IT investments are wiser. The benefits
management approach allowed identification of duplicate projects, supported
prioritization better and improved the benefits lead time. Finally, the amount
of benefits were increased.

The required elements of business case appear to vary depending whether
business cases are defined in practitioners’ or scientific context. The prac-
titioners’ guides (APM, 2017; Project Management Institute, 2013) seem
to define the elements in documentation point-of-view, whereas scientific au-
thors (Al-Twairesh and Al-Mudimigh, 2011; Peppard et al., 2007; Robertson,
2004; Ward et al., 2008) focus on the processes on creating one. The later
scientific publications focus on benefits assurance and stakeholder collabo-
ration, rather than project justification for investment. This, it seems is a
reaction to research done (Ward et al., 2008) about the perceived rate of fail-
ures of IT projects. A more recent practitioners’ article (Fister Gale, 2016)
emphasizes the amount of communication with the aid of template questions.

Ward et al. (2008) report the results of three studies performed at Infor-
mation Systems Research Centre, Crandfield School of Management. The
first study, a longitudinal study of 20 different organizations (UK), identified
effective business case characteristics through case studies, and then defined
a method for constructing an effective business case through action research
methodology. The second project studied issues related to deployment of en-
terprise systems. Third study referred to a questionnaire deployed to senior
management of 102 organizations about their views of management practices
and organizational success in delivering value from their IT investments 4.
However, the methodological details of the research projects are yet to be
published.

3.2.2 Elements of a business case

The elements of a business case vary from author to author. According
to the Association for project management (APM, 2017), a business case
typically includes the Strategic case, options appraisal, expected benefits,
commercial aspects, risk and timescales, whereas Project Management Insti-
tute (Fister Gale, 2016) states the typical business case components simply
as Business need and cost-benefit analysis. However, the project approach of
Project Management Institute (2013) defines another piece of document for
which the business case serves as input: Project charter. The project Char-
ter indicates the business needs, current understanding of the customers’

4collaborated with Vlerick Leyven Gent Management School (Belgium).
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needs, description of goal. Ward et al. (2008) introduce a method of cre-
ating a business case as a six–step procedure: 1) Define Business Drivers
and Investment Objectives, 2) Identify benefits, Measures and Owners, 3)
Structure the benefits, 4) Identify Organizational Changes enabling Benefits
5) Determine the Explicit Value of each Benefit and 6) Identify Costs and
Risks. Robertson (2004) name the elements as: The investment’s goals; The
amount of investment; The expected or desired business benefits; The stake-
holders who are the source of the requirements; The investigation’s scope;
and the expectations on the desired product’s scope.

The figure 3.3 illustrates the business case elements identified from dif-
ferent sources. Further, an effort is made towards finding a common descrip-
tion from the various sources. The classifications are explained below. The
columns of figure 3.3 represent the elements from individual sources. The
rows represent our classification.

Figure 3.3: Business Case elements classification. The columns represent the
elements from individual sources. The rows represent our classification.

Motivation, goals and options (Al-Twairesh and Al-Mudimigh, 2011;
Peppard et al., 2007; Ward et al., 2008) have identified the motivation as:
business drivers, the current issues faced by the organization, and goals in-
vestment objectives, the goals for developing, transforming or procuring the
IT solution. APM (2017) establishes this element as strategic case: the
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ultimate reason and motivation behind the project and options appraisal :
Project Management Institute (2013) defines a Project charter document
with “Project purpose or justification”. Robertson (2004) refers the goals
as the investment’s goals but does not explicitly require motivation to be a
part of it. Investigation’s scope(Robertson, 2004) was interpreted to include
in this phase, as well, since it serves as a basis for Organizing the business
requirements.

In order to justify an investment to a project, there must exist a well
understood reason motivating it. Motivation states the current issues faced
by the organisation. These issues can be either internal or external to the
organisation (Ward et al., 2008) Next, it must be agreed, what the project
is trying to achieve, i.e., the project goals. The options appraisal consists of
initial investigation of the options available.

Benefits, measures and owners Benefits are defined by (Ward et al.,
2008) as benefits, that will follow a successful goal satisfaction of investment
objectives. The benefits concern a subset of the business case stakeholders,
in contrast to investment objectives, which are shared and agreed upon all
stakeholders(Ward et al., 2008). Peppard et al. (2007) define the benefit
targets similarly via benefits management statement, where using the IT has
potential benefits, but benefits require the individual users and user groups
make changes to their behavior. Ward et al. (2008) obtain more centralized
view of identifying owners of each benefit. From practitioners’ side, APM
(2017) defines “the benefits that will arise from the work and any unavoidable
disbenefits”. Similarly, Ward et al. (2008) leave room for negotiation of
possible tradeoffs of benefits and disbenefits, although they do not define
unavoidability of either.

Different stakeholders of a business case may have different interpreta-
tions of benefits. Further, as a benefit does not necessarily concern every
stakeholder of the business case, commitment to realisation of each benefit
can vary between the stakeholders. To combat these issues, additional at-
tributes need to be defined for each benefit. Eckartz et al. (2009) name three
additional attributes: measurements, owners and quantifications. Ward et al.
(2008) recognise the same additional attributes, but separate the definition
of the quantification attribute into a separate step “Explicit benefit values”.

The measures indicate how to detect the benefit, once an investment goal
is met. Defining measures aims to recognise all achieved benefits after project
completion (Eckartz et al., 2009). In addition, according to Ward et al.
(2008), measurement definition serves a purpose of clarifying the expected
benefits.
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Owners are the business case stakeholders, who will gain the benefit when
the business case objectives are met. Further, as benefits might require
changes before they are realised, the owner must take responsibility in the
realization of the benefit(Eckartz et al., 2009). Ward et al. (2008) recognized
additional advantages to assigning owners. First, when responsible owner
is assigned for a benefit, the commitment to the project increases. Second,
assigning higher level management individuals as owners for benefits helps
to demonstrate the importance of the business case investment. Ward et al.
(2008) observed that the organisations who consider their business cases as
success were also twice as likely to assign ownership to benefits and plan the
realisation of the benefits and organisational changes.

Benefits realization plan The benefits realisation plan element is the
most heterogenous of the classifications. APM (2017) describes two elements
as follows: Timescales : a mere summary of outputs (deliverables) and reali-
sation of benefits, and commercial aspects : “the costs, investment appraisal
and funding arrangements.

Peppard et al. (2007) focuses exclusively on the benefits realisation5.
Benefits structure, Organisational Changes and Explicit benefit values are
essential tasks, according to Peppard et al. (2007). According to the sur-
veys(Ward et al., 2007, 2008), the realization of benefits is challenging: 65%
of their respondents were not satisfied on the benefits identification. The
lack of explicitly defined element in the business case elements seems to be
one explaining factor to the problems of value delivery. Project Manage-
ment Institute (2013) includes elementsUnderstanding of customer’s needs
and cost-benefit analysis, that we deemed to categorize under benefits real-
ization plan. Robertson (2004) carries expected or desired business benefits
partly into the realization plan. Further, the expectations on the desired
products’ scope contains similar elements to benefits realisation plan in the
form of explicit traceability requirements between design decisions and value.
Therefore, it was deemed, that value (i.e. benefit here) needs to be modelled
more conretely, than just defined.

Peppard et al. (2007) describe IT project value realization as a two–
component “1) clear identification of expected benefits and 2) a detailed
realization plan”. The basis of the detailed realization plan is seven questions,
that need to be answered:

1. Why must we improve?

5Some tasks of constructing a benefits realisation plan are outside of our current model.
They were deemed similar to other sources and therefore judged as a separate, common,
element of business case.
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Figure 3.4: Benefits Dependency Network.

2. What improvements are necessary or possible?

3. What benefits will be realized by each stakeholder if the investment
objectives are achieved? How will each benefit be measured?

4. Who owns each benefit and will be accountable for its delivery?

5. What changes are needed to achieve each benefit?

6. Who will be responsible for ensuring that each change is successfully
made?

7. How and when can the identified changes be made?

A tool for gathering answers to the Benefits Realization Plan questions
is Benefits Dependency Network (BDN). The tool is developed and detailed
further in (Peppard et al., 2007).

The Benefits Dependency Network is not the only tool for defining metrics
in IT business cases. For example, Martinsons et al. (1999) argue, that strate-
gic performance measurement system, called Balanced IS Score Card(BSC)
can be used for measuring and evaluating IT application projects. Based on
the Balanced Score Card(Kaplan and Norton, 1992), the IS–version of the
model modifies the four traditional Balanced Score Card dimensions: Cus-
tomer perspective, Financial perspective, Internal perspective and Learning
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and growth perspective by changing the view interpretation and questioning
focus towards organisation internal software development. However, due to
the similarities in modelling causalities of benefits and Multiple Criterion
Decision Making approach in modelling criteria as means–ends trees, the
Benefits Dependency network deserves further investigation.

Figure 3.4 illustrates the elements and connections of an Benefits Depen-
dency Network. Peppard et al. (2007) indicate, that there are three major
components in their hierachic benefits model. Means denote the new or im-
proved IT capabilities. Ways denote organisational changes, both as one–off
enablers and permanent changes to work practises. Ends denote the bene-
fits and strategic goals, which were defined earlier as separate elements of a
business case.

Ward et al. (2008) categorize the benefits into two-dimensional matrix.
Benefits are categorized as: 1) do new things, 2) doing things better 3) stop
doing things on the first dimension, and “Degree of explicitness” on the
second as: 1) Financial, 2) Quantifiable, 3) Measurable and 4) Observable.

There are three ways of creating the Benefits Dependency Network. Pep-
pard et al. (2007) describe these as: Problem–based Intervention, Means–
based Innovation Intervention and Ways–Based Innovation Intervention.

The problem–based intervention 3.4 starts with the problem interpretation
within organisational strategic goals. The problems are identified in strat-
egy. The benefits are defined in as stakeholder–specific subgoals so, that
they alleviate the detected organisation problems. When benefits are real-
ized, they contribute to the achivement of organisation strategic goals. The
Dependency Network models the permanent organisational changes, that are
planned for the benefits realization. The permanent changes are initiated by
“Change enablers”. Finally, the IT capabilities, that support the changes
are evaluated against the created business change model. The aim is to iden-
tify the most cost efficient and low risk change to business operations to
implement.

The means–based innovation intervention starts from the other side of
the Benefits Dependency Network. At this end of the spectrum, the mod-
elling starts from the IT capabilities of the new system. By ideating new
capabilities, the “Means”, changes that lead to benefits, that in turn support
organisation strategy are explored.

Finally the ways–based innovation intervention starts from the middle
of the Benefits Dependency Network. Here, the aim is to innovate new
ways of working by first creating a vision as investment objectives identifying
permanent business changes and their enablers. The idea is to innovate new
ways of working, figure out, what IT capabilities support the new ways,
and analyse the feasibility of the changes contributing to the achievement of
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business benefits.

Costs and Risks Unsurprisingly nearly all of the sources defined the costs
and risks definition as part of the business case. APM (2017) defines a compo-
nent Risk and timescales, which we identified partly bleonging to the element
benefits realization plan. Similar element is defined by Project Management
Institute (2013). Cost-Benefit analysis were deemed to relate to benefits re-
alisation and costs and risks. Ward et al. (2008) define the costs and risks
and its contents.

The costs and risks include an assessment of the risks asssociated with
the project. In addition any recurring costs, that are known after the project
is finished, should be calculated. Such costs include maintenance, licences,
hosting. Ward et al. (2008) note, that the recurring costs are in fact relatively
easily calculated. The cost of organisational changes is harded to estimate.
The detailed benefits analysis lessens the probability to encounter unforeseen
costs, even if the amount is not clear (Ward et al., 2008).

3.2.3 Life cycle of an IT Business Case

The life cycle of business cases is not well defined. Initially, business cases
are considered as information source that is utilized to make estimations of
project profitability (Ward et al., 2008) In terms of project and product port-
folio management, business cases are decision making tools for management
to make informed decisions between different project and product candidates
(Mild, 2017). An important realization about business cases is that the bene-
fits are realized throughout the project (Peppard et al., 2007). Further, after
completion of the project, the benefits have still not been exploited fully,
since operations and accustomization to usage of the IT system takes time.

Markus and Tanis (2000a) describe a framework, based on their earlier
theoretical IT impact research (Soh and Markus, 1995), that consists of four
stages of IT related business transformation.

1. Chartering: decisions defining the business case and solution constraints;

2. Project: getting system and end users “up and running”(sic);

3. Shakedown: stabilizing, eliminating “bugs”, getting to normal opera-
tions;

4. Onward and upward: maintaining systems, supporting users, getting
results, upgrading, system extensions.
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Project Management Institute (2013) noted also, that if project is multi-
phase, a business case could be periodically reviewed to ensure that project
is still delivering the benefits in the business case and assure the continuation
of the process. What Project Management Institute (2013) do not explicate,
however, is how the benefits are monitoried after a project has completed.

Ward et al. (2008) referred to the investment lifecycle components: project
inception, justification, planning, business case preparation, implementation,
and evaluation of benefits realized. The lifecycle parts are partly adapted to
project lifecycle. However from project management side, at least mainte-
nance phase is missing. Also, indication that benefits are realised in the end
would seem to contradict the continuous delivery and active management of
benefits -paradigm.

Clearly, business cases have initial ideation and discovery phase during
their life cycle. However, none of the sources seem to define, when the busi-
ness case ends. Markus and Tanis (2000b); Soh and Markus (1995) name
system extensions as the final activity, it can be argued, that a business case
never truly ends. Ward et al. (2008) mentions ultimate realisation of business
case benefits. However, when the investment objectives are met, wouldn’t
organisation still want to continue extracting the benefits through continuous
improvement of its processes? Whether the system gets replaced or upgraded
an initial definition of business case would still need to be done. This would
suggest, that it would be beneficial to have a mechanism that keeps track of
the IT business case even if all of the investment goals are met.

3.2.4 IT Business Case management

Peppard et al. (2007) has identified five key realizations that need to occur
in order to realize the benefits of IT investments.

• IT has no inherent value. The mere existence of technology does not
necessarily confer or create any value. Acquiring technology guarantees
only costs.

• Benefits arise, when IT enables people to do things differently.

• Only business managers and users can realize business benefits.

• All IT projects have outcomes, but not all outcomes are benefits.

• Benefits must be actively managed to be obtained.

Peppard et al. (2007) further define IT benefits management as ”‘the pro-
cess of organising and managing so that the potential benefits from using IT



CHAPTER 3. PREVIOUS WORK 36

are actually realised”’. The important distinction made by the authors is,
that benefits realization is not a passive process. The benefits realization
requires changes into organisation work processes, which in turn raise the
question of deciding, which changes to implement? Thus, one decision op-
portunity related to the IT capabilities in the Benefits Dependency Network
seems to be: “Which change enabler we should focus on at this stage of
business case?”

3.3 Metrics

3.3.1 Definition

Measuring performance is the act of quantifying an action (Neely et al., 1995).
They further continue by defining the measurement, metric and performance
measurement system:

• Performance measurement can be defined as the process of quantifying
the efficiency and effectiveness of action.

• A performance measure can be defined as a metric used to quantify the
efficiency and/or effectiveness of an action.

• A performance measurement system can be defined as the set of metrics
used to quantify both the efficiency and effectiveness of actions.

There appears to exist a well defined division of metrics into financial,
and non-financial. Kaplan and Norton (1992) use the terms financial and
operational. Melnyk et al. (2004) define metrics’ first dimension, focus as
financial and operational.

According to Melnyk et al. (2004), individual metrics can be further cat-
egorized by tense, the intention (outcome-oriented, predictive) of a metric.
Combined, different types of focus and tense gives us four categories of met-
rics within a measurement system: financial/outcome, financial/predictive,
operational/outcome operational/predictive. Neely et al. (1995) categorize
performance of an action as effectiveness and efficiency of an action. Effec-
tiveness refers to customer requirements satisfaction, and efficiency measures,
how economically those requirements are met.

3.3.2 Purpose

Metrics fulfill the fundamental need of control, communication and improve-
ment of an organisation performance(Melnyk et al., 2004). Control is defined
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as how efficiently the resources available are utilized, similar to Neely et al.
(1995). Communication refers to internal and external (to the organisation)
communication. Improvement is achieved by identifying gaps in the expec-
tation and measured performance. Control and communication seem to be
very closely connected concepts. In a way, communication can be used as
a method of control, since communicating a metric can result in effort to
improving it, thus affecting behavior(Melnyk et al., 2004; Neely et al., 1995).

However, the metric needs to meaningful to the interpreting person. If
the metric does not convey meaningful information in unambiguous fashion,
frustration, confusion and conflict may ensue (Kerr, 2003; Melnyk et al.,
2004). Neely et al. (1995) illustrate the complexity in defining performance
measurement systems and the pitfalls, that are possible: Short-terminism,
i.e., the tendency of optimise the costs in the short term; Basing metrics on
the wrong incentives; and focusing the metric wrong. Kerr (2003) illustrates
the fundamental difficulties of operational and strategic measuring and the
problems that eventually could rise, if metrics are not well thought out.
Operating metrics are often poorly understood and guidelines for the use of
metrics are often poorly articulated. 1) “It is very difficult to define the right
metric and anticipate exactly how your people will react to it”. 2)“Your
best chance of knowing whether it will have the intended effect is to talk to
the people directly involved as well as their immediate supervisors”. 3)“The
only reasonable way to embark on any performance management effort is to
define the criteria for success”. Externally focused measures are likely to be
ineffective unless management can successfully help workers understand and
accept them.

Melnyk et al. (2004) identify three stakeholders, that typically are inter-
ested in a specific type of metric: top managers; and operations managers and
workers. Top managers tend to focus on financial/outcome, whereas opera-
tions managers and workers are focused onto the two subtypes of operational
metrics. This is an important realization in the light of the information,
that IT business cases require understanding of detailed composition of busi-
ness processes (in order to successfully realize benefits), which presumably
involves understanding of more detailed process metrics, as well. When inter-
preted together with the realization of benefits, and how it is the managers’
job to enable the realization, we can deduce, that managers need to pay at-
tention, in addition of strategic metrics and goals, also to operational metrics
as well.

3.3.3 Performance measurement systems

Melnyk et al. (2004) define three levels of metrics: individual metrics, met-
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rics sets and performance measurement systems (PMS). Neely et al. (2002)
define the levels of measurement as: individual performance measures, set
of performance measures (as a performance measurement system) and the
relationship between performance measurement system and the environment
it operates in. Thus the definitions between Melnyk et al. (2004) and Neely
et al. (1995) differ.

Melnyk et al. (2004) argue, that while different levels of metrics are often
used interchangeably, the levels have distinct purposes. Metrics sets are the
mid-level building block of performance measurement system. According to
Melnyk et al. (2004), measurement sets are used by the top management
to direct, motivate, and evaluate an individual. Metrics sets, as the name
already suggests, consist of individual metrics, that are composed together.
The composition depends on the wanted meaning of a measurement set. The
definition seems to make sense, given the claim, that a measures influence the
people and processes they are directed to (Kaplan and Norton, 1992; Neely
et al., 1995).

Another supporting factor of the intermediate metrics set defininition
before a performance measuremen system would be to reduce the load of
acting upon metrics. Since both Melnyk et al. (2004) and Neely et al. (1995)
recognize that metrics influence individuals’ behavior. Therefore, it would
seem reasonable to assume, that having a full set of strategic metrics com-
municated to an employee, with potentially irrelevant metrics could cause
unexpected behavior. Having a set of clearly focused performance metrics,
instead could be useful to focus the behavior and performance improvement
to the aspects of emplyee’s duties, that she can actually affect.

According to Melnyk et al. (2004), performance measurement systems
have the duty of alignining and coordinating the lower level metrics sets and
individual metrics. Aligning means maintaining the consistency between
metrics and strategic goals, as different plans are put to action. For exam-
ple, as investment objectives defined in an IT business case are defined, the
performance measurement system needs to be relevant related to the objec-
tives from operations to strategic level. Coordination refers to management
and balancing of the metrics and metrics sets withing a performance measure-
ment system – “maintain[ing] an equivalence of activities, goals, and purpose
between departments, groups, activities and processes”(Melnyk et al., 2004).

Contemporary performance measurement systems (CPMS), as defined by
(Franco-Santos et al., 2012) are performance measurement systems, that take
into account both financial and non-financial performance measures, simi-
larly to the definition to Melnyk et al. (2004). As is often the case with
cross-disciplinary field CPMS’ also have multitude of synonymous terms “in-
tegrated performance measurement” (Umit S. Bititci et al., 1997), “com-
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prehensive performance measurement” (Hall, 2008), “strategic performance
measurement” (Burney and Widener, 2007; Ittner et al., 2003), or “business
performance measurement” (Rodney McAdam and Brian Bailie, 2002).

Examples of such CPMS include strategy linked Key Performance Indi-
cators (Cheng et al., 2007; Hall, 2008), Balanced Scorecards (I & II)(Kaplan
and Norton, 1992), the performance prism (Neely et al., 2002), or the levers
of control framework (Simons, 1994). The contrast to “traditional“ perfor-
mance measurement systems, that focus on the financial aspects only, have
been pointed out, for example by Kaplan and Norton (1992).

3.4 Summary

The following section aims to relate the three main themes by identifying
related concepts, methods and tasks between them. The main themes are:
Decision Making, IT Business Cases and Metrics.

Multiple criterion decision making contains tools and methods for de-
cision makers to evaluate different alternatives against discovered criterion
in complex decision situations(Belton and Stewart, 2002). The similarity
to cognitive sciences comes from similarity to advances in modelling human
problem solving. Often, the goal of selecting one dominating alternative from
many is not feasible, or indeed, possible.(Belton and Stewart, 2002) Then the
information defined during problem solving phases need to be used for best
estimated purposes.

General multiple criterion decision making process contains four phases,
which are non-sequential. The process is adapted from (Belton and Stewart,
2002) The phases are: Problem Structuring, Problem Modelling, Decision
Making and Model Evaluation and Analysis.

Problem Structuring and analysis aims to find out and describe, what
is the problem type (Roy, 1996), relevant stakeholders and alternatives for
solution. That is, the factors that influence the decision. Problem modelling
phase models the criterion, i.e. the criterion of comparing the alternatives.
Usually, the criterion are not of equal importance: the preferences vary from
stakeholder to stakeholder. For modelling the varying preferences, the cri-
terion are weighed. The weighed criterion, depending on selected preference
modelling method, are used in decision making via evaluating the alternatives
using the criterion. The evaluation results in relative or absolute ordering
of alternatives so, that either a set of most promising, or one best alterna-
tive can be selected as solution. Before the alternatives can be evaluated,
however, the consistency of criterion modelling and alternative preference
needs to be checked. The Model evaluation and analysis phase verifies, that
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criterion weights are correctly weighted and alternative measurements well
behaved, considering the selected aggregation method. The decision makers
need to correct the problem and its model in order to be able to trust the
alternative ordering.

Business cases are the primary means of organisations to make judge-
ments between different potential projects (Ward et al., 2008). The initial
assessment of business case benefits, costs and risks has already been utilised
in multiple criterion methodology. An example of one application is prior-
itizing a set of projects in a project porfolio management Mild (2017). In
addition, we noticed, that in order for benefits to be realised, the benefits
need active management in the form of business process change and moni-
toring.

A decision opportunity was identified: what change enablers in process
change model should the organisation focus on given time, provided that
benefits need to be maximised? Thus, the decision making problem be-
comes: which change enabler (or capability) is most preferred from the set
of all identified alternatives? A multiple criterion decision making selection
problematic, in essence.

Important observation is, that even though organisations mainly use busi-
ness cases during the preparation of project, to judge the profitability, the
business case lifecycle extends beyond the project lifecycle. The extension re-
sults from the organisation adjustment to new working environment (Markus
and Tanis, 2000b; Soh and Markus, 1995). Further, as IT business cases pro-
duce benefits mainly through changed work practices, avoiding unnecessary
work, or innovation of completely new business areas, rather than direct
sales profits, it is important that the changing processes are identified and
followed for realised benefits. Performance measurement systems aim to de-
scribe, or predict an overview of organisation performance. Different levels
of metrics are individual metrics, metrics sets and performance measurement
systems. Metrics serve three purposes: control, communication and improve-
ment. Metrics sets especially seem potential candidate for interpretation of
IT Business case metrics. According to our interpretation of business case
elements, each business case should have set of verifiable metrics in place
after initiation. Furhter, these metrics should connect to strategic goals via
investment objectives.

For defining, following and realising expected benefits, a tool called Ben-
efits Dependency network has been developed by Peppard et al. (2007). The
Benefits dependency network emphasises the modelling of organisational
changes through means-ways-ends modelling from IT capability, through
business process changes to business case benefits and organisation strate-
gic goals. The approach seems to fit well with contemporary performance



CHAPTER 3. PREVIOUS WORK 41

measurement systems, which often highlight the importance of defining both
financial and operational measures. In addition, performance measurement
systems, such as Balanced Scorecard Kaplan and Norton (1992) emphasise
modelling of organisation causalities behind the measurements.



Chapter 4

Results

This chapter presents the results of our empirical work. First, the benefits
and challenges of utilizing metrics in decision making are presented. Second,
the requirements for the decision making process are presented. Third, the
decision making process supporting IT business case management is intro-
duced. Fourth, the experiences of the decision making process evaluation are
presented.

General goals for the cooperation between the client company and con-
sulting company were identified. Explicitly was stated, that the goal for
the workshops was to produce information about the client organisation’s
transition to cloudified product development process, thus supporting deci-
sion making and management of the transition to product development cloud
environment.

4.1 Benefits and challenges of utilising met-

rics

Three benefits to metrics utilization in decision making were identified. Mostly,
the benefits and challenges were related to the value creation model. Three
participants of the workshops stated, that the understanding and definition
of the metrics and their effect on business value was the most interesting
result of the workshops. However, further experiences at the time of work-
shops, and following two interviews were limited, because no actual metrics
were implemented. This was not due to the estimated implementation ef-
fort, but due to limitations in project prioritization and inter-organisation
communication.

Eight challenges were identified. The challenges were further subcate-
gorized into three more general issues: Challenges related to behaviour of

42
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systems, challenges related to communication and challenges related to met-
rics definition. Table 4.1 presents the benefits and challenges. Each issue is
further elaborated below.

Id Title Justification
B01 Metrics provide information for decisions Metrics can provide quantified measurements to compare against weighted criterion.

B02 Metrics can be used to represent multiple interesting causalities in an organisation
Metrics for partly overlapping value paths reduce the cognitive and
implementation load of problem modelling.

B03 Including already existing metrics is cost efficient
Having already implemented metrics providing information for decision
making reduces the amount of measurements needed for decision.

C01 Existing metrics can be insufficiently defined for decision making
It is already difficult to define metrics in the value modelling case. The leaf
criteria needs to be at least as defined and often have behavioral restrictions
influencing the selection of decision making method.

C02 Consequences of influencing a measurement can be unclear
Systemic effects make it difficult to judge consequences of influencing values
of a metric as a decision goal.

C03 Confidentiality of information reduces effective communication of metrics
Information, that organisations consider confidential often affects decision
making thus potentially decreasing the effectiveness of decision making consultants.

C04 Metrics are difficult to communicate over organisation units
Organisation silos impede strategic decision making by influencing criterion
elicitation and goal definition.

C05 Hierarchy of metrics is unclear
Systemic effects obfuscate the interpretation of metrics in relation to each other
resulting in hard to follow decision effects and difficult to interpret triggering values.

C06 All existing metrics are not necessarily relevant
Large number of metrics increase cognitive load during decision making and
can affect the amount of criterion.

C07 Metrics can be subject to manipulation Manipulated metrics decrease the confidence of having made the right decision.

C08 Actors that have effect in measurement are not explicitly stated in metrics definition
Stakeholders, their goals and preferences are the essential starting point of any
problem modelling.

Table 4.1: Case: Benefits and challenges of utilizing existing metrics in deci-
sion making

Benefits

B01: Metrics provide information for decisions Metrics can offer
quantified values when evaluating different aspects of the system against the
weighted criterion, i.e. the selection phase of decision making. Throughout
the workshops, there was no confusion about the goal of “supporting (Client
organisation) decision making”. As reflected by the quote: “if measurements
say something, we need to invest more, or not to invest more (in hardware)”,
the importance of concrete measurements as a basis of decision making were
evident. Also, decisions as a basis of monitoring and controlling the consid-
ered business case were the goal stated among the first ones during the first
workshop.

B02: Metrics can be used to represent multiple interesting causal-
ities in an organisation Having a metric as indicator of multiple inter-
esting causality chains suggests that the same metric can serve as an input
for decisions for different problems. This leads to two distinct benefits: cost
and reduction to cognitive load during decisions. Cost is reduced by not hav-
ing to implement multiple measuring tools. In the workshops, same metric
was regarded as a part of at least two different causality chains of interest.
Such were, testing workload and lead times of deploying testing environ-
ments. The metric was identified to be change requests to already existing
test environments.
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B03: Including already existing metrics is cost efficient It was noted
on several occations during the construction of the value creation model, that
the client company already had been measuring and monitoring the same
phenomenon that was identified as a key aspect in representing important
value path. Having metrics ready obviously reduces metric implementation
costs. For example, the head product owner stated during the fourth work-
shop (translated): ”In the sense of measuring, there was not so much new
information revealed. A lot of these issues are already known and measured”
Further, out of 11 proposed metrics to monitor the defined business case,
only one needed to be implemented as a new metric. The workshop partici-
pants estimated a value between one and five. One denoting already existing,
and five denoting a metric that is yet to be implemented. Out of all defined
metrics, two were given a value of three, three were given value two, and four
metrics value one.

Challenges

C01: Existing metrics can be insufficiently defined for decision
making In order to directly utilize metrics for decision making, they need
to be sufficiently defined. That is, the underlying phenomenon the metric
represents needs to be clearly understood. During the fourth workshop, the
participants voted for applicability and cost of implementation of metrics.
Of those metrics, several needed considerably more definition. Given, that
during the previous workshop the metrics were recognised and described, it
was interpreted that the definition is not easy.

C02:Consequences of influencing a measurement can be unclear
This difficulty translates directly into difficulty in making a decision based
on any metric. Systemic effects of a single metric were found to be difficult
to judge. During the debriefing interview, one of the consultants described
the challenges in systemic thinking: “Systemic thinking manifests itself in
identifying, maybe even unconsciously, how adjacent value elements affect
each other. But when the [value element effect] chain goes over, let’s say
three to four elements, the multiplicity of effects of one element starts to
blur for one person to another.”

C03: Confidentiality of information reduces effective communica-
tion of metrics Decision making methods for making complex, long last-
ing and consequential decisions often require consulting with experts of de-
cision making. If decision-relevant information is not shared to the experts



CHAPTER 4. RESULTS 45

of decision making, important criterion might be omitted, which in turn
affects negatively to any decision making process. It was noted by the con-
sultants, that communication of goals and relevant factors was obstructed
by information confidentiality issues. For example, the plan of implementing
the metrics as a dashboard were omitted of direct business value metrics,
because of confidentiality.

C04: Metrics are difficult to communicate over organisation units
Large organisations, as in the case study, often manage their complexity by
organisation within organisation -structure. That is, the main organisation
is divided into multiple business or operational units. Even though differ-
ent units do support each other in main organisation context, the unit-level
organisations saw themselves as independent operators, that compete for
resources distributed from specific management structures. This competi-
tion seemed to manifest as silo effect discussions, where each operating unit
wanted to focus only on their core area of business. As a consequence of silo
effect, unit performance measurements appeared as an internal concept that
is used to optimize local cost efficiency with respect to other similar units,
not a tool for cooperation. The silo effect challenges strategic level decision
making by obstructing metrics elicitation for criterion. For operational level,
decision making is affected by not understanding the full effect of unit opera-
tion to overall strategic goals. The operational level challenge was especially
prominent in understanding, how unit-wide performance meters related to
strategic level stakeholders.

C05: Hierarchy of metrics is unclear During the workshops, especially
when value model was finalized, insights were mentioned about the relations
of metrics. This would suggest that - at least for the current participants -
it was not clear before the workshops, how metrics represented interesting
aspects of business value. As (translated) quote from the fourth workshop
summarizes: “many of these issues are known and are being measured. In
the metrics sense not terribly new insights were made, but maybe the binding
(of different metrics) using value paths was a new view. Many of these things
are measured, but they are not necessarily compared and their effects to each
other are not monitored. We should maybe do that, also.”

C06: All existing metrics are not necessarily relevant The relevancy
of existing metrics were interpreted in two ways. First, in the decision mak-
ing context, each metric is not equally relevant as a decision criterion. The
weighing of criterion needs to be done based on the decision under consid-
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eration. Further, it is not feasible to focus on each and every metric when
criterion is formed. Challenge here then becomes to select the relevant met-
rics from a pool that can be very large. Second, the very existence of metric
can be questioned. This was manifested in a direct quote: “It is waste to
measure something, that is irrelevant”. What was the definition of irrelevant
was left unclear in this case.

C07: Metrics can be subject to manipulation Since decision making
is generally done under varying levels of uncertainty, it is not certain that
criterion and the extent of their influence to the decision is modelled accu-
rately. This fundamental uncertainty in modelling any decision reflects in the
final decision as a measure, estimate or awareness of confidence. Naturally,
knowing that metric has been manipulated decreases the confidence that a
right decision has been made. Depending on the extent and awareness of
metric manipulation, different levels of confidence can be recognized. Figure
4.1 illustrates the extreme cases of consequences to confidence. To our un-
derstanding, extreme case of having corrupted metrics as a basis in decision
making can result to doubt in every aspect: understanding of the system
causalities, relevance of decision, relevance of the decision making method,
etc. On the other end of the scales there exists a measurable or elaborable
level of confidence in the understanding of the system and the model of the
problem, suggesting an informed decision.

To an extent, communicating a metric appears to be an effort to affect
the measured system. The effort to affect is especially clear, when metric is
connected with monetary incentive. If such metric is not carefully defined,
instead of modifying the measured system, the metric itself can be manip-
ulated for personal gain. Using manipulated metrics as a basis for decision
making can have detrimental effect on the confidence of making the right
decision.

In the fourth workshop, this challenge was discussed briefly during deter-
mination of production velocity metrics as a concept of metric disintegration.
Idea behind disintegration seemed to be, that if certain metrics are shared
with the stakeholders responsible of the underlying phenomenon, the metric
would be manipulated for personal gain. Therefore, great care should be
taken when defining a metric intended to be shared with the participants of
the observed phenomenon.

C08: Actors that have effect in measurement are not explicitly
stated in metrics definition The first phase of decision making, decision
structuring and definition, requires the identification of relevant stakeholders
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Figure 4.1: Extreme cases of metrics manipulation and the effect to confi-
dence.

of the decision. The identifed decision stakeholders, their goals and prefer-
ences, affect directly to the criterion structure and weights. The criterion
structure and weights given to criterion directly affect the decision. Thus,
omitting a stakeholder affects a decision and introduces uncertainty to the
estimation of the decision consequences, decreasing the confidence of a right
decision.

Complex systems often hide the fact, that a measurement is always pro-
duced by a combination of actions by several actors and their goals within
the system. Further, strategic level actors might seem disconnected on the
more specific levels of tactical and operational structures. This was the the
case at least for one stakeholder of measurement during the business case
modelling, when organisation customers were not recognized as stakeholders
of testing or development organisation branches.

For the case metrics, stakeholders on operational and strategic levels were
not explicitly listed in the specification of a metric. This leads to additional
work, when decision problems are structured and analysed.
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4.2 Requirements for the decision making pro-

cess

Process requirements define the required executable actions needed to fullfil
a process goal. The problématique of decision making in the scope of this
work were defined to select the most suitable solution out of selection of al-
ternatives. Since well defined decision making processes that are successfully
used do exist, it was not feasible or deemed meaningful to generate a new
from scratch. Instead, a non-sequential model was assumed based on inter-
pretation of (Belton and Stewart, 2002). This process consists of three main
phases, problem structuring and analysis, problem modelling, and decision
making.

Three levels of process requirements were identified based on the benefits
and challenges: needed information, and its definition; component of gen-
eral process phase; and additional general process phase. The main elicited
requirements are presented in table 4.2 and further explained below.

R01: The decision making process should utilize existing metrics
for decision making where possible. In order to benefit from the re-
duced costs of utilizing existing metrics in decision making, the decision
making process must include action to analyse and interpret existing metrics
as a part of problem modelling phase.

R02: The decision making process should allow a metric to trigger
the decision making process. The idea is to have a constant, well defined
monitoring process for unexpected changes in business value creation. If such
an unexpected change is detected, an evaluation process can be initiated as
soon as possible, reducing the reaction time to unwanted behavior. Further,
an already made decision can be monitored and re-evaluated if expected
system behavior is not achieved. This requires an additional general phase
of problem detection.

R03: The decision making process should include checkpoint to as-
sure sufficient metric definition. Without sufficient metrics definition,
the underlying phenomenon, stakeholders, or other relevant information is
not taken into account in the decision making process. If unnecessary met-
rics are defined, the decision making process is hindered.
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R04: The decision making process should take into account added
costs of problem modelling. The cost of designed type decision making
process can vary depending on the complexity, recurrence and level of sys-
tem knowledge currently available. The decision making process should take
the varying cost into account. Therefore, process actions for interrupting
potentially too costly decision making procedures are recommended at what
were considered as appropriate time. Of course, the decision making process
can be interrupted at any given time with a potential loss of already defined,
incomplete information. Specifically, as the method of multiple criterion de-
cision making can at least initially be considered a process requiring expert
consultancy, it was deemed necessary to require treshold checkpoints in the
process.

R05: The decision making process should support the sharing of
holistic model of the decision for criticism within an organisation.
The purpose of this requirement is that multiple decision stakeholders within
an organisation can work on the decision collaboratively and share a com-
mon understanding of the system. Sharing and communicating the common
understanding should help in communication issues found as challenges to
utilization of metrics. Secondly, communication of the decision model should
aid in indentifying possible cases of manipulation of a metric.

R06: The decision making process should be descriptive enough
to provide organisations a possibility of independent work. The
process and its description should take into account the possibility of organ-
isations’ needs of handling sensitive material themselves. Tools provided as
support for decision analysis should be clear and usable.

R07: The decision making process should support the identifica-
tion of problem stakeholders. The decision making process must assure
identification of relevant stakeholders to include into decision making process.
The idea is to ensure that every related stakeholder affected by the decision
can participate in making it.

R08: The decision making process should result in decision that
can be stored for monitoring the consequences of decision. Decision
making processes and frameworks usually do not state, how the resulting
decision should be recorded for learning about the solution. This requirement
is aimed to create a template of decision, that can be utilized as a part of
the DM process.



CHAPTER 4. RESULTS 50

Id Requirement Supports/Alleviates
R01 The decision making process should utilize existing metrics as criterion for decision making where possible. B01, B03
R02 The decision making process should allow a metric to trigger itself. B01, B03
R03 The decision making process should include checkpoint to assure sufficient metric definition C01, C06, C08
R04 The decision making process should take into account added costs of problem modelling. C02, C05
R05 The decision making process should support the sharing of holistic model of the decision for criticism within an organisation. C03, C04, C07
R06 The decision making process should be descriptive enough to provide organisations a possibility of independent work. C03
R07 The decision making process should support the identification of problem stakeholders. C08, C01, C04
R08 The decision making process should result in decision that can be stored for monitoring the consequences of decision. C02, C05
R09 The decision making process should provide means to identify the relevant parts of the decision to monitor. C02, C05

Table 4.2: Main requirements gathered for the decision making process.

R09: The decision making process should provide means to identify
the relevant parts of the decision to monitor. The purpose of the
requirement is to ensure, that all relevant information is stored after decision
has been made.

4.3 The Decision Making Process

The Decision Making Process presented in Figure 4.2 consists of five main
phases. The phases are not linear, and at any point during decision making
process, the decision makers can choose to return to previous phase for further
definition. The Decision Making Process is also cyclic. That is, the outputs of
phase five, “Decision monitoring” are used as input for “Problem detection”.

First phase, “Problem detection” is the direct monitoring of set IT Busi-
ness Case metrics. The phase is responsible for generating alerts if speci-
fied allowable ranges for business case metrics are violated. Second phase,
“Problem structuring and analysis” is a phase, during which problem specific
information is gathered. During third phase, “Problem modelling”, criteria
is determined, weighed and analysed for selection of decision making tool
selection. Fourth phase, “decision making” utilises the determined criterion
and their weights to calculate a preference value, order, or class for each al-
ternative. The decision makers then select the most preferred alternative as
decision. Phase five, “Decision monitoring”, the decision makers record the
decision information that was acquired during the decision making process,
and integrate the information into the monitoring system by setting alert
tresholds.

Next sections further describe the tasks present inside each phase.

Problem detection

The purpose of problem detection phase is to continuously monitor the met-
rics against set thresholds and additional constraints made by previous deci-
sions.
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Figure 4.2: Decision making process bound to existing metrics.

The problem detection phase is the entry point for the decision making
process. During the detection, metrics are observed for offending values
against the accepted ranges. If any such values are found, an alarm consisting
of the offending metric information is forwarded for analysis. The detection
can be automated based on observed behaviour of certain types of metrics.

The second element of problem detection phase is the monitoring aspect
of the problem solving. Decisions, that have been recorded in the last phase
of decision making are monitored for expected behavior. If behavior is not
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met, that is, a metric violates the limits for expected behavior, the metric
and previously stored and integrated decision information is attached with
the alert.

Problem structuring and analysis

The purpose of problem structuring and analysis phase is to gather relevant
information on the affected stakeholders, the cause, alternatives for the anal-
ysis of alternatives. In addition, the goal for solving the problem should
be defined. In this phase the decision maker(s) formulate a clear picture of
the problem. Once the stakeholders are identified, inquiries should be made
towards them to attain the stakeholder perspective of the problem.

1. Verify the problem
The purpose of problem verification is to control the initiation of the
problem structuring phase. If sufficient information is already present,
for example from previously made decision, structuring and analysis
of a problem is not necessarily needed. Further, a problem might be
too trivial to solve to justify a full-blown multiple-criterion decision
modelling. The problem verification is not part of the selected deci-
sion making framework, rather the used framework does not consider
needing to do anything as an option. Nevertheless, we considered the
verification and a possibility of non-decision to be relevant due to the
potential high cost of analysing the problem.

After the problem has been verified, a definition of it should be written
for further tasks and phases.

2. Identify stakeholders
The purpose of stakeholder identification is to include the relevant
stakeholders in the decision making process as early as possible. This
aids in further phases by 1) providing plenty of alternatives to fuel the
creative process during problem structuring and analysis steps and 2)
ensuring a shared vision of the problem for problem modelling phase.
The stakeholders should be recorded for further use.

3. Define the problem
The purpose of problem definition is for the decision maker(s) and
stakeholders to identify the likely cause of the metric discrepancy. The
purpose is to find the element or process, external or internal to the
business case, that is causing the measured problem.
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Information required for this component includes the relevant stake-
holders with shared understanding of the structure of measured busi-
ness case. If hierarchical performance measurement system is in use, it
can be utilized to initially narrow down to a more detailed metric by
travelling lower into metrics abstraction, until clear enough measure-
ment is found.

4. Define goal
The purpose of goal definition is to decide set the requirements of the
acceptable solution for the problem. Because meassurements are only
an indication of the systemic behaviour, it is necessary to define what
is the behaviour change that the decision maker(s) want to achieve,
rather than mere improvement of metrics.

For example, if a metric indicating testing time of a product is misbe-
having, it is more constructive to state decision goal as “improve the
efficiency of product testing” than as “reduce test time of the prod-
uct”. Here, the former goal statement indicates a goal of influencing
the system on a behavioural level, whereas the latter is focused on the
measurement level correction.

5. Identify alternatives
The purpose of identifying alternatives is to recognise, how the prob-
lematic behaviour might be solved. This step requires gathering under-
standing of the systemic behaviour that is occurring, and knowledge on
what are the possibilities of intervention.

The step leverages the stakeholder knowledge for more in depth insight
of their respective areas. For example IT department is more intimately
familiar on current support system capabilities, problems and potential,
than for example, marketing. Further, the means of intervention and
their effects are known on more detailed level.

Problem modelling

The purpose of problem modelling phase is to analyse and refine the deci-
sion makers’ preferential information, and select most suitable aggregation
method for the valuation of alternatives. This is achieved by establishing
and weighing the preference information of decision. That is, against which
criterion the preferability of alternatives are evaluated, and what is the intra-
criterion order, respectively.

This phase steps are preferrably performed with the help of the stakehold-
ers. The decision maker(s) can perform the steps by themselves, if necessary.
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However, because the decision maker(s) may not have same view of the prob-
lem as stakeholders and to get the stakeholder commitment to decision, the
decision maker(s) should include the identified stakeholders in the modelling
phase.

The phase of problem modelling can effect the performance measurement
system. Firstly, measurements (or estimations) for criterion might not exist
in the current measurement system. If the criterion is deemed important, it
may be included in the current measurement system.

1. Define criteria
Criteria analysis is done by decomposing selected goal, “end”, to mea-
surable level “means” of achieving it. Typically the goal, its criteria
and and sub-criteria are organised in a tree-like structure. The root of
a tree is the decision goal, from which factors are organised and further
refined until they can be measured. This structure, also referred as
cause-effect tree, describes the factors, that the decision makers need
to consider, when evaluating a alternative.

Establishing should be done iteratively with decision goal setting and
alternative identification, as criterion might alter the decision goal thus
influencing alternatives.

2. Analyse criteria
The purpose for criteria analysis is to prepare for making the selec-
tion of decision making method that will be used in following tasks of
weighing and aggregating the preference values for alternatives.

Certain decision making tools pose restrictions on the measurable cri-
terion behavior, such as linearity, continuity and dependency. These
are factors, that are analysed here.

3. Select DM tool
The purpose of the selection step is to explicitly select the method
and tools used for modelling the current problem. Since the decision
making process itself tries not to make assumptions about the used
tools for decision making, it is necessary to explicitly state, when the
tool should be selected. The selection is done by decision maker.

To encourage communication and construcive criticism of the modelled
criterion, decision maker(s) should select a decision making tool, that
supports group decision making.

4. Establish criteria weights
The purpose of criteria weighing is to determine the relative importance
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of the criterion. The weighing of criterion is done by each decision
stakeholder. However, a strict consensus is not required for the weights
of the criterion. The stakeholder weight estimates can vary signifi-
cantly from each other, so much so as being completely contradictory.
It is up to decision maker(s) to set the most approproate procedure for
managing the conflicts. The decision maker(s) might opt for a consen-
sus seeking group voting approach, or they might enforce the view of
certain stakeholder.

Decision making

In decision making phase, the decision maker(s) and stakeholders first eval-
uate each alternative against criteria. The Decision makers select the most
preferred solution from the alternatives, or if one cannot be selected over
others, a combination of most preferred ones. Several commercial and non-
commercial tools exist, that assist in score generation and candidate selection.

1. Evaluate alternatives
First, candidates are scored against each criterion. Scoring can be
done by estimating a score per-criterion, or if measurable (such as cost,
distance,..), measuring for each alternative.

Second, to get an indication of their preference score, the individual
criterion values are aggregated according to selected decision making
tool to form either preferred sets of solutions, relative preference or
absolute score.

2. Select decision
The decision is made based on scores or classes established. The aim is
to select a solution that has highest preference score, or make selection
from most preferred class of solutions. If stakeholdes and decision mak-
ers do not reach consensus on the most preferred solution. Solution can
be either a combination of most preferred ones, or enforced by decision
makers. Idea here is to make the decision based on as well established
information as possible.

Decision monitoring

The decision monitoring phase consists of two steps. Storage of decision
information and integration. The purpose of this phase is to record relevant
information in order to monitor the affected system for its behavior.
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1. Store decision information
The purpose of storing the decision information is to record the previ-
ously defined aspects of the problem so that the decision can be recalled
at later time. These aspects are at least: stakeholders, problem defini-
tion, the solution goal, alternatives, criteria means and ends tree and
criteria weights.

Since the goal of the decision was obtained via direct evaluation of cre-
ated metrics system, the existing metric can be directly connected to
the decision information. Further, by observing measurements’ devel-
opment as a (assumed) consequence of decision, estimations of modelled
preference structures can be made.

2. Integrate decision information
The purpose of integration is to translate the behaviour level analysis of
the problem to measurement level. That is, estimate the consequences
to metrics and update the current metrics system for the monitoring
of the decision.

In this step, the decision makers need to set the acceptable ranges, as
well as expected temporal behaviour of decision-relevant metrics and
inject them in to the current preformance measurement system. This
enables the (automatic) monitoring and problem detection of decision
consequences as a part of phase one of this process.

4.4 Evaluation of The Decision Making Pro-

cess

Efficacy: Multiple-criterion decision making phases

The decision making process, as described in Figure 4.3 formed the first eval-
uation. MCDA as a tool for decision making has been successfully used on
numerous practical occations. The methods are well established and math-
ematically well grounded. Thus, if the designed decision making process
supports the phases of general MCDA process, we claim, that it at least does
not lack important phases to serve as a decision making process.

Problem structuring The problem structuring phase is supported through
the phase: “Problem structuring and analysis”. The stakeholder identifica-
tion is clearly marked as first task of the phase. This encourages diverse
ideation and and early exchange of different viewpoints. Further different
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Figure 4.3: Multiple criterion decision making process, as defined by (Belton
and Stewart, 2002).

aspects of problem structure that need to be defined, Problem cause, goal
for solution and and the alternatives are identified. Different mnemonics,
such as CAUSE or CATWOE can be utilized during the problem structuring
and definition phase.

Problem modelling The Decision Making Process contains explicit tasks
of criteria definition and agreement between stakeholders. Although not
explicitly enforced, a means-ends analysis can be performed during the task of
criteria definition. A second task, that the problem modelling phase dictates,
is the weiging of criterion.

Decision making The decision making phase consists of valuation of al-
ternatives to aquire either a set of most preferred alternatives, or single dom-
inating alternative. As pointed out by Belton and Stewart (2002), MCDA
does not necessarily result in a single dominating alternative. Therefore,
stakeholders were explicitly added to the Decision making phase to get as
much input as possible for the selection of most preferred candidate.

Model evaluation and analysis The model evaluation and analysis phase
is supported within the problem modelling phase. Tasks related to the anal-
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ysis are “analyse criteria” and Select DM method. The MCDM process
(Figure 4.3) contains a separate phase Model Evaluation and analysis to al-
low analysis of criterion behaviour against selected aggregation method. The
same phase is provided as tasks within “Problem modelling” phase. In ad-
dition, the selection of Decision Making method is explicitly stated, because
the decision making process aims not to enforce any specific methodology.
The Decision Making Process is not sequential, and any task can be revisited
as needed.

Efficacy: The derived requirements

The purpose of evaluation against requirements derived from benefits and
challenges was to evaluate The Decision Making Process capability of sup-
porting metrics utilization and to discover problems in using the metrics.
Table 4.3 contains extracted requirements and the implementation of the re-
quirement in the decision making process. The following sections elaborate
on the implementation of evaluated requirements.

Id Requirement Implementation in the process
R01 The decision making process should utilize existing metrics as criterion for decision making where possible. Not evaluated
R02 The decision making process should allow a metric to trigger itself. Phase “Problem detection”.
R03 The decision making process should include checkpoint to assure sufficient metric definition Task “Define criteria”, Task “Analyse criteria”
R04 The decision making process should take into account added costs of problem modelling. Task “Verify the problem”, Phase “Decision monitoring”
R05 The decision making process should support the sharing of holistic model of the decision for criticism within an organisation. Phase “Decision monitoring”, Task “Identify stakeholders”
R06 The decision making process should be descriptive enough to provide organisations a possibility of independent work. Not evaluated.
R07 The decision making process should support the identification of problem stakeholders. Task “Identify stakeholders”, Phase “Problem structuring and analysis”, Phase “Problem detection”
R08 The decision making process should result in decision that can be stored for monitoring the consequences of decision. Phase “Descision making”, Phase “Decision monitoring”
R09 The decision making process should provide means to identify the relevant parts of the decision to monitor. Identified Task objects, process description.

Table 4.3: The Decision making process evaluation: Targets of requirement
efficacy evaluation.

R02 The phase “problem detection” implements the requirement R02. By
having a continuous measuring system, such that was created in the work-
shops, it is possible to set measurement thresold values to check against the
measurements. Further, it is possible to set up alerts based on the predefined
decision information during previous decision making process iterations. By
observing the limit violations, the decision making process can be initiated
in the phase “problem structuring and analysis” with the task of verifying a
problem.

R03 Tasks “define criteria” and “analyse criteria” implement the require-
ment R03. Organisation metrics can be a combination of multiple individual,
or metrics sets. Therefore, having clearly indicated tasks, where causes of
the metrics are defined and analysed, is beneficial to the refinement of met-
ric definition. Here, we consider metric definition as the documented under-
standing of the phenomenon that the metric represents. Criteria definition
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methods, such as means-ends analysis encourage the conversation between
stakeholders of the exact phenomenon. The conversation can reveal different
interpretations of the phenomenon, which aids in revealing vaguely defined
metrics.

R04 The task “Verify the problem” implements the requirement R04. The
task entails an experienced person judging the severity of the problem and
need for modelling against the effort of the decision making process. Thus, if
the problem requires further modelling, or is severe enough, next tasks of the
process can be executed. By defining the verification task as early as possible,
most of the costly modeling steps can potentially be avoided. Second enabling
phase for the requirement is the “Decision Monitoring”. During the phase,
the problem information is recorded together with the decision and expected
measurements. Therefore, some problems can already be, if not wholly, at
least partially modeled. Such information includes, for example, the causes
for metric behavior. Therefore, everything does not have to be defined from
scratch.

R05 The requirement R05 is implemented by the Phase “Decision moni-
toring” and tasks “Identify stakeholders” and “Select DM tool”. Decision
monitoring allows the storage of current understanding of specific knowledge
and expected behavior of metrics. This information can be used to commu-
nicate problems, their causes and solutions. Exposing the information, for
example with an online tool, allows the decision makers to verify their un-
derstanding and if necessary, correct wrong assumptions. The task “Identify
stakeholders” emphasizes the role of the decision making process as a group
effort. By involving stakeholders in the process early, the decision makers can
collect criticism about their understanding of the problem and its solutions.

R07 The requirement R07 is implemented by dictating the storage and
recovery of decision information in the phases “Decision monitoring” and
“Problem detection”, respectively. The required decision information in-
cludes the stakeholders, problem identification and definition, and alterna-
tives identified in the “Problem structuring and analysis” phase. Further,
the cause-effect analysis from the task “Identify criteria” can also be used to
identify related stakeholders.

R08 The phases “Decision making” and “Decision monitoring” implement
the requirement R08. “Decision making” ensures, that a decision is actually
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selected by comparing alternatives, while “Decision monitoring” defines the
necessary information to be stored.

R09 Requirement R09 is implemented by explicitly describing the required
information to store in tasks

Results of evaluation

Changes to the decision making process The “Efficacy: Multiple-
criterion decision making phases and tasks” resulted in the addition of steps
“Analyse criteria” and “select DM method”. After addition of these steps,
basic efficacy for multiple criterion decision making was deemed satisfied.

The “Efficacy: The derived requirements” resulted in following clarifica-
tions and additions.

We further elaborated the description of the phase “Problem detection”.
The description of “problem” to be forwarded to analysis was further elab-
orated to indicated clearly, that the offending metric can relate to made
decision, that was stored at previous iteration of the decision making pro-
cess. We classified the information, that is forwarded for problem verification
further into two categories: related decisions and metric.

The procedures inside task “Select DM tool”, “Establish criteria weights”
and the phase “Decision making” were further elaborated in order to increase
clarity.

We emphasised the support of group work in tasks “Identify stakeholders,
“Select DM tool” and phase “Decision monitoring”.

We added explicit description to the information: stakeholders; problem
definition; the goal; alternatives; criteria means and ends and criteria weights.

Limitations not yet addressed Two of the requirements were not evalu-
ated. We deemed that more evaluation with a practical case should be done
to evaluate the clarity requirement R06 and the method requirement R01.
Therefore, limitations for practitioners’ needs are sure to exist.

The process picture does not explicitly or clearly indicate, how the metrics
are used. For now, usage of metrics is referred at textual descriptions of
phases “Problem detection” and “Decision monitoring” only.

The task “Analyse criterion” and “Select DM tool” should be more ex-
plicit in defining methods and procedures for selection.

The process should include rough time estimates and work practices to
concretize the effort that is required. This would help in clarifying the im-
portance of verification.
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Discussion

In this chapter, we present the main results from this study with respect
to the research questions presented in the beginning. We also consider the
validity aspects of the study.

5.1 RQ 1: The benefits and challenges of util-

ising metrics

The research question was: “What are the benefits and challenges of using
metrics for decision making in IT business case management?”

Id Title Justification
B01 Metrics provide information for decisions Metrics can provide quantified measurements to compare against weighted criterion.

B02 Metrics can be used to represent multiple interesting causalities in an organisation
Metrics for partly overlapping value paths reduce the cognitive and
implementation load of problem modelling.

B03 Including already existing metrics is cost efficient
Having already implemented metrics providing information for decision
making reduces the amount of measurements needed for decision.

C01 Existing metrics can be insufficiently defined for decision making
It is already difficult to define metrics in the value modelling case. The leaf
criteria needs to be at least as defined and often have behavioral restrictions
influencing the selection of decision making method.

C02 Consequences of influencing a measurement can be unclear
Systemic effects make it difficult to judge consequences of influencing values
of a metric as a decision goal.

C03 Confidentiality of information reduces effective communication of metrics
Information, that organisations consider confidential often affects decision
making thus potentially decreasing the effectiveness of decision making consultants.

C04 Metrics are difficult to communicate over organisation units
Organisation silos impede strategic decision making by influencing criterion
elicitation and goal definition.

C05 Hierarchy of metrics is unclear
Systemic effects obfuscate the interpretation of metrics in relation to each other
resulting in hard to follow decision effects and difficult to interpret triggering values.

C06 All existing metrics are not necessarily relevant
Large number of metrics increase cognitive load during decision making and
can affect the amount of criterion.

C07 Metrics can be subject to manipulation Manipulated metrics decrease the confidence of having made the right decision.

C08 Actors that have effect in measurement are not explicitly stated in metrics definition
Stakeholders, their goals and preferences are the essential starting point of any
problem modelling.

Table 5.1: Benefits and challenges of utilizing existing metrics in decision
making

The benefits and challenges extracted from the workshops and interviews
show that the raw number of challenges outweigh the number of benefits

61
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almost three-fold. Three benefits were found from the workshop and related
material, whereas eight challenges related to decision making were extracted.
However, the benefits and challenges were not all of equal importance and
abstraction. Specifically, we identified multiple challenges that were related
to understanding and relating metrics with each other. The benefits and
challenges are shown in table 5.1.

Benefit: Metrics provide information for decisions Decision making
in general, and Multiple-Criterion Decision Making specifically has been used
in both one-off national projects(Diakoulaki and Karangelis, 2007; Liesiö,
2014), and organisation project porfolio management(Mild, 2017). Clearly,
when facing a selection problem, multiple criteria decision making methods
have their uses.

In order for multiple criteria decision making methods to work, the crite-
ria against which the alternatives are compared need to be at least qualita-
tively assessable (Brugha, 2004). This would suggest that utilizing metrics
in decision making offers concrete evidence for decisions.

Stakeholder identification is supported via analysing related stakehold-
ers for the metric. The stakeholders can be identified from the processes,
subsystems, or participants involved in the measurement. Metrics based on
the workshops include information about which stakeholders participate the
measurement. Once identified, these stakeholders can be included in decision
making.

Benefit: Including already existing metrics is cost efficient It was
noted on several occations during the studied case, that the client company
already had a metric implemented for an important aspect of operation.
Further, the fourth workshop 1 revealed that the understanding of the or-
ganisation performance metrics, their connection to different units’ operation
were considered an important contribution of the workshops.

Modern organisations already measure their performance on operation
and strategic levels. Business cases are closely connected to both operational
and strategic metrics. The Benefits Dependency Network(Peppard et al.,
2007) recognises the important connection between investment objectives and
business case benefits: The benefits realised during and after completion of an

1Quote “many of these issues are known and are being measured. In the metrics
sense not terribly new insights were made, but maybe the binding (of different metrics)
using value paths was a new view. Many of these things are measured, but they are not
necessarily compared and their effects to each other are not monitored. We should maybe
do that, also.”
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IT business case are used to assess the degree of the investment objectives’
completion (Ward et al., 2008). The investment objectives, in turn, stem
from the strategic metrics of the organisation. Hence successful completion
of business case results in improvement on strategic level.

The elements of business case include the business drivers and investment
objectives, benefits, measures and owners and costs and risks. The definition
of a business case, according to Ward et al. (2008) includes the important
metrics that should already be defined, when the business case is created.
Using the metrics defined in business case for multiple criterion decision
making leads to cost efficiency that was also observed on anecdotal level.

Challenge: Defining the metric on detailed enough level for decision
making The workshops and interviews suggest, that defining a metric can
be difficult. Specifically, difficulties were found in: Metric definition (Chal-
lenge 01); The stakeholders of a metric (Challenge 08) and Understanding
the relationship between the metrics (Challenge 05), Communication issues
(Challenges 04 and 07).

Several of the workshopped metrics were revisited by the workshop par-
ticipants in order to further refine them. Underdefined metrics lead to addi-
tional work, misinterpretations, or missed information required for decision
making. The Challenge relates to benefit: Metrics provide information for
decisions.

Knowing the organisation stakeholders participating in production of the
value of the focused metric is a key aspect in identifying the stakeholders
of decision. Identifying correct set of stakeholders supplies the subsequent
decision making phases and tasks relevant and diverse set of viewpoints,
driving the creative decision making process. These stakeholders can be
identified from the metrics system by investigating the organisation parts
contributing to the measurement. If the metric does not include sufficient
description of these parts, there is a possibility, that an important stakeholder
is missed.

Challenge: Understanding and relating the different metrics The
workshops and interviews suggest, that it is difficult to understand and relate
the different metrics. Challenges were observed as Communication issues
(Challenges 04 and 07); Understanding the hierarchy between the metrics
(Challenge 05) and Difficulty in estimating consequences of influencing a
metric (Challenge 02).

Binding metrics to criterion measurements is not straightforward. Crite-
rion are the factors, that will be used to judge the different alternatives –the
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means of affecting an organisation in order to correct undesired behaviour or
support desired behaviour.

Utilising metrics as supporting evidence for decisions does not remove
the fundamental difficulties of estimating the consequences of interventions.
What set metrics do offer, however, are means for ordinally monitoring the
consequences in order to gain either supporting or disproving knowledge
about the assumptions of organisation response to decisions.

A selected metric for strategic organisation performance measurement
collects the relevant information for estimations about the efficiency of the
entire process. Therefore, the strategic metric needs to be decomposed in
order to understand what in the organisation needs to improve in order to
positively affect the metric.

Decisions based on metrics can increase the decision maker’s confidence
about the solution to the decision problem. However, as metrics can be
manipulated, the existence of false confidence must be understood.

Finally, since at least large organisations have multiple departments func-
tioning and interacting in varied systemic levels, there might not be a sin-
gular phenomenon that is responsible of the observation made. This affects
multiple tasks in the problem definition and analysis phase.

5.2 RQ 2: How to select among metrics?

The research question was: “How to select metrics in order to support deci-
sion making in IT business case management?”

The decision making process The decision making process partly an-
wers the research question 2. Metrics are utilised during decision making
during three phases: Problem detection, problem structuring and analysis,
and problem modelling.

Problem detection The organisation performance measurement systems
are used to monitor different value creation aspects. In modern organisations,
measuring models approach the measurement from a holistic perspective of
measuring. That is, operational aspects as well as financial are recognised and
monitored in organisation performance measurement system. IT business
case benefit metrics should, in theory at least, be part of a performance
measurement system as a metrics set. Such metrics appear to form the basis
in beginning the decision making process problem detection. Thus, in order
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to support the problem detection of decision making in IT business case
management, metrics should be selected from the organisation performance
measurement metrics so, that they can be used as benefit measurements of
IT business case.

In order to detect problems in business case benefits realisation, the ben-
efit metrics need to be monitored. For this, thresholds need to be set for the
metric and violations of thresholds should be observed. The offending metric
is forwarded on to problem structuring and analysis.

Problem structuring and analysis The metrics selected for the IT busi-
ness case benefits measurement communicate the essential benefits strived
for. However, the metrics do not necessarily communicate direct financial
benefits, but representations of more abstract mechanisms. These abstract
mechanisms, ways–means–ends (Peppard et al., 2007) identify business pro-
cess changes that need to be permanently made in order to realise the benefis
of an IT business case. The processes identify organisation stakeholders, who
can be called to participate in the decision making process.

Problem modelling It is important to make the distinction between per-
formance monitoring metrics and criterion measurements. Performance mon-
itoring metrics represent organisational ability to create value. Criterion
measurements are used to make judgements between alternatives and can
comprise of metrics or other measurements. The alternatives are either mea-
sured or estimated against each of the criterion.

The Extended benefits network (figure 5.1 illustrates how criterion mea-
surements for IT business case management decisions can be defined.

Literature review In addition to the decision making process, answers
to the research question 2 were found from the literature. The main con-
tributing factor is the conceptual alignment of the main themes. We found
out that IT Business case management and metrics have relating concepts,
specifically benefit measures and metrics sets. This suggests that organisa-
tion performance measurement metrics can be used to monitor IT business
case benefits.

Decision making and IT business cases were found to be related through
a decision opportunity. IT business case management requires decisions to
be made about organisatorial changes related to benefits realisation. The
managment decisions were identified as evaluation and selection of change
enablers in business case benefits realisation plan. During an IT business
case, organisation realises benefits through changing their business processes.
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Decisions need to be made as to what business change to implement. For
this multiple criterion decision making can be used.

Figure 5.1: Initial Extended Benefits Dependency Network: Interpretation
of strategic and operational metrics in Business Case Management context.

IT business case management is not a passive monitoring process. The se-
lected metrics need to measure and monitor the changes in the organisation’s
ways of work that arise from implementing IT capabilities, and are desirable
for the realisation of intended benefits. The benefits should be defined in
such a way, that they can be measured, or assessed(Ward et al., 2008).

The relationship between a Decision Making concept criterion and IT
Business Case Benefits Dependency Network concept enabling change were
interpreted from the literature. In essence, the enabling changes are one-off
business changes, that enable permanent changes to the organisation’s way
of work. The changed work processes lead through multiple steps to the
realisation of benefits. These steps were identified as means-ends modelling
in the multiple criterion decision making.

The change enablers, that the IT project implementation provides func-
tionality for, can be used as alternatives for multiple criterion decision. The
alternatives can be evaluated using further means-ends models, until directly
measurable criterion is found.

Benefits Realization Plan and especially the tool for creating it, The Ben-
efits Dependency Network(Peppard et al., 2007), were found to be closely
connected to decision making relevant metrics. We identified conceptual
equivalences between metrics and criterion measurements, alternatives and
Change enablers, and benefits measures and metrics. Evaluation of the de-
cision making process increased our understanding of the specifics of the
decision making process.
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After the process evaluation, we discovered that there are two viewpoints
against which to interpret the observed equivalence of metrics and required
information for the Decision Making in Business Case Management: A strate-
gic viewpoint and an operational viewpoint. Figure 5.1 illustrates the dis-
covery. The figure contains both of the viewpoints, as well as relevant related
decision making steps, tasks and outcomes. The related concepts are marked
with a yellow color. The bottom row shows which decision making phase con-
siders the information of Benefits Dependency Network useful. The arrows
represent aggregation of alternative values.

The strategic viewpoint (the right side of the figure 5.1) starts with the in-
terpretation of organisational strategic goals. This viewpoint was also recog-
nised as problem-based intervention (Peppard et al., 2007) The benefits were
defined in literature by Peppard et al. (2007) as stakeholder–specific sub-
goals. When benefits are realized, they contribute to the achivement of or-
ganisation strategic goals. The Dependency Network models the permanent
organisational changes, that are planned for the benefits realization. They
are initiated by Change enablers. We recognized a business case manage-
ment decision opportunity of selecting preferred change enabler. In decision
making terms, the alternatives are thus defined as the change enablers, to
which a “selection” problem is applied.

The operational viewpoint (the left side of figure 5.1) considers the other
side of the Benefits Dependency Network. The operational viewpoint rep-
resents criterion discovery and definition of the multiple criterion decision
making. The benefits dependency model of Peppard et al. (2007) was ex-
panded to illustrate, how criteria could be defined starting from the change
enablers. Result of the recognition is a preliminary proposal to extend the
Benefits Dependency Network with project-based metrics.

5.3 RQ 3: How to utilise the selected met-

rics?

The research question was: “How to utilise the selected metrics for assessing
realised benefits after decisions?”

Literature review The key realization for managing IT projects is, that
the benefits of an IT project must be realised on organisation level. As
Peppard et al. (2007) point out, “Only Business Managers and Users Can
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Release Business Benefits”. They further continue in explaining that IT and
project staff cannot be held accountable for non-realisation of IT investment
benefits. This lead to the realisation that merely reacting to “misbehaving
metrics” is not sufficient action in realisation of IT benefits. The change
needs to happen proactively throughout the lifecycle of the business case.

The metrics selected are not necessarily static. As organisation makes
changes to its structure, processes and communication, the causal effects
change. Ward et al. (2008) suggest identification of three changes for IT
project benefits realisation: “Do new things”, “Do things differently” and
“Stop doing things”. The “things” seem to refer to organisation processes
structures or products that are either generating the business case benefit, or
reducing the cost of operations. These changes appear to be closely related
to the Benefits Dependency Network elaboratated by Peppard et al. (2007).

We identified conceptual equivalence between metrics sets and benefit
measures. The main way of utilising metrics in assessing realised benefits
were deemed to come from the benefit metrics.

The decision making process The decision making process contains two
additional phases for assessing the realised benefits. The general decision
making process does not contain specific phase for decision monitoring. The
phase Problem Monitoring is responsible for storing and integrating decision
information.

The case of reacting to metrics alert is relatively straightforward. How-
ever, if the decision was made proactively, i.e. a selection was made based on
change enabler analysis only, consequences estimation is harder. The con-
sequence estimations need to be translated through the change graph. The
change graph can be very complex, depending on the business case and or-
ganisation size and maturity of the business case. The translation requires
estimation of systemic effects of changes to the benefit metrics.

1. Store decision information
The purpose of storing the decision information is to record the previ-
ously defined aspects of the problem so that the decision can be recalled
at later time. These aspects are at least: stakeholders, problem defini-
tion, the solution goal, alternatives, criteria means and ends tree and
criteria weights.

When the decicion information is stored, the related metrics are con-
nected to the decision information. Further, by observing measure-
ments’ development as a (assumed) consequence of decision, estima-
tions of modelled preference structures can be made.
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2. Integrate decision information
The purpose of integration is to translate the behaviour level analysis of
the problem to measurement level. That is, estimate the consequences
to metrics and update the current metrics system for the monitoring
of the decision.

In this step, the decision makers need to set the acceptable ranges, as
well as expected temporal behaviour of decision-relevant metrics and
inject them in to the current preformance measurement system. This
enables the (automatic) monitoring and problem detection of decision
consequences as a part of phase one of this process.

5.4 Validity considerations

The inexperience of interviewer poses a threat to the scoping interview data.
Interviewer is not experienced enough, that suggestive questioning can be
ruled out. We responded to this threat by validating the interview ques-
tions with two research professionals: SK and HT. SK provided her exten-
sive knowledge and competence of interviews as data gathering method in
validating question format and general interview flow. HT provided more
field-specific insight in interview validation, as his knowledge included both
terminology of the desicion-making and knowledge of the workshop proce-
dures. In addition, HT was present on the first interview to offer support
and monitor the interview.

A major threat to internal validity is not evaluating the decision making
process with a real life case. The decision making process was evaluated
against efficacy criterion, related to two basic conformance goals. First, con-
formance goal of including necessary phases to function as multiple criterion
decision making process was used. Second, conformance goal of fulfilling ben-
efits and challenges based on requirements was used. The threat is relieved
somewhat by not claiming additional practical efficacy for IT business case
management outside of what was evaluated.

Instead, it is our recommendation, that the decision making process
should be evaluated against a practical decision making situation with suit-
able methodology, should the process attract further interest.

Challenge to external validity is that the value creation modelling were
not done specifically with the decision making process in mind. Therefore,
the benefits and challenges extracted may suffer in accuracy. Further, the
case was in a piloting phase by the consulting organisation at the time. There
might not have been thorough enough experience in elaboration of key con-
cepts. This might have affected the clarity of defining metrics. In fact, since
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the case workshops, the consultant company’s approach has been changed
to more direct methods of working, instead of workshops. Implementations
of customised continuous measuring dashboards were not operational at the
time of interview and workshops. Therefore interview could not explicitly an-
swer the questions of what decisions are made on the basis of value creation
modelling based metrics. The external validity threats are relieved some-
what by the relevancy of the client case. IT system change measurement was
indeed the focus of the metrics definition, although this was found out later
during the analysis of debriefing interview.



Chapter 6

Conclusions

Our work is a study into a single case of IT project metrics definition. The
study resulted in initial definition and evaluation of a decision making process
bound to metrics for managing and monitoring an IT Business Case. The
overall research problem was to investigate, How metrics can support decision
making in IT business case management?

Metrics, provided that they are well understood and defined, can
provide information for multiple criterion decision making in IT
Business Cases. The results of the study show, that metrics can provide
information for multiple criterion decision making. First, metrics can be used
to identify problems in IT business case benefits realisation. This can be done
by monitoring a set of expected, measurable benefits, that aim to fulfill the
business case investment objectives. Second, metrics can be used in deter-
mination of information during multiple criterion problem structuring and
analysis. The identification of stakeholders, solution goal, and alternatives
were deemed to benefit from metrics definition.

The study shows, that understanding metrics has challenges. First, it was
discovered, that it is difficult to define metrics, if the underlying organisation
business processes and units are not well understood. This difficulty was
deemed to have strong connection to another difficulty, which arose during
workshops and their debriefing interviews: It was difficult to define a metric
in sufficient detail to allow its direct utilization in decision making. Second,
the connection of metrics to the organisation structures can be hard to de-
termine. Third, the metrics lacked information about the stakeholders, who
are responsible for the value of the measurement.

A cyclic decision making process, integrated into IT Business Case
Metrics can potentially be used to monitor a business case and
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learn from previous decisions. During the study, we designed a pro-
totype decision making process. We evaluated the decision making process
using criterion efficacy against two basic goals.

First, conformity with Multiple Criterion Decision Making process, phases
of which were gathered from literature. The evaluation resulted in conclusion,
that basic phases of multiple criterion decision making processes are present,
and the decision making process can thus function as a multiple criterion
decision process.

Second, we analysed conformity with the requirements gathered from
discovered metric benefits and challenges. The evaluation resulted in several
additions and clarifications to the decision making process, but also left issues
open for further investigation. The efficacy evaluation would have required
a practical application of the decision making process.

The integration of the decision making process into IT Business Case
metrics has three main components. First, the problem identification, and
decision monitoring phases guide the necessary tasks of identifying problems
in IT Business Case benefits realisation. By setting threshold values for
benefits metrics, automated system can be used to detect problems. Once
the problem is verified, the decision making phases can commence.

Second major component, decision monitoring, provides the means of
storing information acquired during decision making phase. Tasks performed
during the decision monitoring phase define the minimum set of stored in-
formation about the decision, based on the requirements conformity. In ad-
dition, integration of decision information is described to clarify, that once a
decision is made, the consequences of the decision need to be estimated. The
estimations correspond new tresholds for automatic monitoring phase. Thus,
the decision making process is cyclic and decision makers are able to com-
pare consequences to decisions, which allows for learning from the previous
assumptions.

The benefits of IT business cases are mainly realised on organisa-
tion level by improving ways of working, enhacing communication
and structure of organisation. The full benefits of an IT business case
are rarely realised during the IT project itself. However, costs of an IT project
are directly visible. This cognitive imbalance of benefits and costs has created
observable difficulties in understanding profitability in IT projects. Indeed,
studies have shown that a significant portion of IT projects perceivably fail
in generation of value. This has resulted in undervaluation of organisation
IT development.

This study found out that in order to realise full extent of IT business
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case benefits, the management of business cases needs to be active. The
realisation of benefits requires changes in organisational work processes.

The benefits dependency network supports criterion identification
and consequence monitoring of decision making. This study found
out, that Multiple Criterion Decision making, IT Business Case managment
and Metrics are conceptually connected. We identified connections between
each of main themes. The identification resulted in initial integration of
multiple criterion decision making criterion and benefits dependency network.
As a result of the integration, possible extension to Benefits Dependency
Network was identified.

The conceptual equivalences between the main themes of this work indi-
cate, that on conceptual level IT business case benefits can be connected to
IT project–specific metrics. Further it was found out that change enablers
from IT Business Case Management Benefits model can potentially be judged
in order to assist focusing the benefits realisation.

It should be noted that the connection between benefits via means-ends
modelling to IT capabilities is not implemented as a procedure in the decision
making process. We made the connection based on identified conceptual
equivalences only. The addition to the Benefits Dependency Network were
not evaluated further.

Supporting metrics based Multiple Criterion Decision Making in
IT Business Case decision making requires further investigation to
be usable. This study showed, that the designed decision making process
passes very simple efficacy criterion: 1) by conforming to general multiple
criterion decision making process phases and tasks and 2) by conforming to
most of the gathered requirements.

As mentioned in the internal validity, the process has not been evaluated
with a real case. The workshop analysis was done at early stages of value
modelling to begin with, and during the case, the main author of the thesis
was not present.

Further, as mentioned in validity discussion, the case data was not gath-
ered specifically for decision support. Our suggestion would be to arrange
an experiment with a more mature client case, with less unknown factors of
consulting organisation in order to validate process model and its function-
ality.

The decision making research has long been based on the assumption, that
our activities are based on two-step-cycles: Decision cycle, where action is
planned and execution cycle, where actions depicted by decision are executed.
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Interesting aspect arises from the delay in systemic response to interventions,
how quickly can next decision be made until the business case metrics become
unstable for decision aid?

Metrics are primarily a communication tool. They should be used to
communicate, how important different aspects of operation and strategy are.
Manipulation of metrics was recognized as a challenge for decision making
based on metrics. How does positive interdepence relate to personal incen-
tives in eg. operational-level metrics?

Finally, it is our recommendation, that an investigation of what are the
potential benefits of Benefits Realisation Plan and Benefits Dependency net-
work already during the observed workshop procedures.
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Decision support in quality analytics –
interview about the current state of affairs 

Introduction 
IT value is a complex concept depending on several factors. Multiple stakeholders, multiple software 

systems, business goals, different value accumulation patterns affect the total accumulation of an IT system 

value. Systems thinking provides tools for value analysis, for example through causal loop diagrams. 

Performance indicators assigned to different interest paths of causal loop diagram can be used in 

estimating the state of IT value. That is, how well the different areas of value generation perform. Metrics 

can be utilized as an aid to detect problematic areas of the modelled system - areas that require either 

corrective action or attention. 

However, as Santos et al., 2002 point out: "A list of performance indicators neither provides information 

about why the hospital trust is performing in that way, nor provides significant insights about possible 

intervention of leverage points". The authors examine performance measurement practices of a healthcare 

organization. Even though authors’ observations are made from a case study from different application 

domain, the observations provide insight on value of performance metrics. Metrics in themselves seem to 

be relatively useless without understanding of underlying structures and identified means of affecting the 

measurement. 

The correction of the observed problematic areas requires decisions to be made. For example, different 

courses of action may be taken in order to rectify system performance issues. If the decision-makers’ 

intuitively selected rectifying course of action is not deemed to be sufficient, further analysis of the 

problem is required (Belton and Stewart, 2002). Gathering relevant decision affecting factors, such as 

alternative corrective actions, consequences of the actions and different action stakeholders can greatly 

enhance the confidence of decision-maker on the selected action. Thus, decision-maker is more informed 

when making the decision. However, the decisions are often judged based on their perceived level of 

background information - based on the subjective confidence of the decision maker. Often, the level of 

"informedness" in informed decision making is left implicit.  

This research is looking an answer to following problems. What is the link between decision making and 

metrics? How can decision making be supported by metrics based on value creation modelling of a system? 

Scope of the study 

This study concentrates on an already existing process and product –  

is a process, during which a value creation model is created for an IT system of interest. From the value 

creation model, a metrics system is composed. The metrics system provides information about the current 

state of the IT system, which is displayed to customer as combined fitness value. The process used to 

obtain the metrics system, causal loop diagrams, systems modelling is not the primary focus of this study, 

although analyzing the metrics system requires considerable amount of background information about the 

method used for the definition. Instead, the study focuses on the metrics, their possible interdependencies, 

their role as basis of informed decision making, challenges they pose to informed decision making and 

possible solutions to the challenges. 



Solutions for discovered problems are searched from a methodology of Multiple Criteria Decision Analysis. 

Other decision and control related fields, such as machine learning (Information sciences), control theory 

and portfolio management (economics) are not studied extensively. 

Research questions 

Firstly, in order to understand the theoretical background, concepts, and mapping between metrics and 

decision making – the context of the study - a literature review is required. The literature review seeks an 

answer to  

RQ 1: What is informed decision making, its key concepts and how do the key concepts relate to metrics? 

Secondly, in order to gain understanding of the current construct, as well as acquiring a clear goal for 

improvement, a study of current solution is in order. What basis does current  solution 

offer for decision making? The question is decomposed further to serve the structure of survey study, 

leading into  

RQ2: What kinds of decisions are made based on  

RQ3: How are metrics provided by  used to make decisions? 

RQ4: What challenges does current solution have in the context of decision making? 

Thirdly, if challenges are found, what are the means to address them? Scoping of the study has the most 

effect here, since possible solutions to the challenges are examined from MCDA methodology point of 

view. Hence, final research question: 

RQ5: How can methods from multiple criterion decision analysis be utilized to cope with the decision 

making challenges of the current  solution? 

 

Research methods  

Interview 

Research questions RQ2, RQ3 and RQ4 serve as a basis for survey study, hopefully to be conducted with 

few selected  personnel. The interview aims to provide utility to  

1. personnel of  

a. by aiming in explication of the value-proposition of the metrics from the decision making 

point of view 

b. by providing documentation and analysis of current challenges of dashboard metrics 

c. further providing a concrete measuring point, against which well established decision 

making processes and tools can be evaluated 

2. researchers 

a. by helping to establish a baseline level of comparison between decision support constructs 

b. by increasing understanding the motivation of the value definition process 

The interview is classified as semi-structured. 



Interview  core themes and questions 

1. The value proposition, example case selection 

a. What kinds of decisions do clients make? 

b. What is the decision making domain in example case? 

c. What utility does client expect and receive when purchasing in the Quality Intelligence 

solution? 

2. System value model, utilization of metrics in decision making 

a. How are metrics provided by  used to make decisions? 

3. State of current Quality analytics model 

a. What challenges does current solution have in the context of decision making? 

Haastattelun johdanto 
Haastattelun tarkoitus on selvittää, kuinka  tukee jatkuvaa päätöksentekoa 

ohjelmistotuotantoympäristössä. Haastattelu on osa diplomityötäni. Diplomityön tavoite on selvittää, 

kuinka arvonluontimalliin perustuvaa mittaristoa käytetään osan jatkuvaa päätöksentekoa, mitä haasteita 

mittariston käytössä on, ja voidaanko haasteisiin vastata monimuuttujamenetelmin. Työn päätavoitteena 

on tuottaa design science –menetelmin ohjelmistoartefakti, joka vastaa Haastattelussa käydään läpi, mitä 

asiakkaanne odottavat yhteistyöltä, mitä päätöksiä asiakkaat tekevät  –mittariston 

perusteella, asiakkaan havaitsemat haasteet  –sovelluksen käytössä, sekä  

henkilöstön oma kanta edellämainittuihin.  

Haastattelun anaalysin perusteella on tarkoitus muodostaa osajoukko vaatimuksia myöhemmin 

tapahtuvalle artefaktin toteutukselle. Artefakti pyrkii kasvattamaan  QI:n tarjoaman ratkaisun 

potentiaalia jatkuvan päätöksenteon apuvälineenä. 

  



Interview questions 

Theme Goal of the 

question 

Interview questions 

The value 

proposition of 

measuring a 

system (15 min.) 

Warmup: 

Establish the 

viepoint of the 

interviewee 

Case selection  

Case 

dissemination: 

Phase of the 

project 

Customer 

expectations 

Main goals for 

the Quality 

Intelligence 

Kerrotko lyhyesti itsestäsi. Mikä on pääasiallinen roolisi  

 – asiakastapauksissa? (dashboard, mallinnus, 

asiakashallinta) 

Kerrotko lyhyesti mieleenpainuvimman  – 

tapauksen? Miksi mieleenpainuvin?  

Mitä tapauksessa tehtiin? 

(Mistä näkökulmasta arvonluontia mallinnettiin (business-case, 

järjestelmäanalyysi))? 

Mallinnettiinko tapauksessa tietyn it-järjestelmän arvonluontia, vai 

laajemmin business-casen kannalta? (fokus: liittyy työn scopeen) 

Systeemin elinkaari: Missä elinkaaren vaiheessa tarkasteltu systeemi 

oli?  ( Suunnitteluvaiheessa, business case feasibility study/it design; 

Toteutusvaiheessa, keskeneräisen systeemin kehityksen hallintaa; 

Ylläpitovaiheessa, toimivan systeemin arvokehityksen tarkkailua;) 

Mitkä olivat mielestäsi tapauksen asiakkaiden päätavoitteet 

keskustellussa tapauksessa? (Millä tapaus myytiin asiakkaalle 

alunperin?; Mitä asiakas halusi saavuttaa osallistumalla tapaukseen?) 

Mikä on tärkein lopputulos keskustellussa  – 

tapauksessa? 

System value 

model, utilization 

of metrics in 

decision making 

(15 min.) 

Dashboard, 

status of 

current case 

Number of 

metrics, 

implemented 

metrics 

State of 

metrics: are 

clients 

following 

them? 

Usage of 

Mitä tietoa Dashboardissa on saatavilla? 

Onko tapauksessa tunnistettu mittaristoa? (osittain, montako; 

kokonaan)  

Jos ei ole tunnistettu, tuleeko mieleen tapausta, missä mittareita olisi 

implementoitu ja/tai tunnistettu? 

Onko tapauksessa mittaristoa otettu käyttöön? (osittain, montako; 

kokonaan)  

Jos ei ole  otettu käyttöön, tuleeko mieleen tapausta, missä 

mittareita on  otettu käyttöön? 

Kuinka monta mittaria tunnistettiin tapauksessa? (noin arvio riittää) 

Montako tunnistettua mittaria otettiin käyttöön? (loppujenlopuksi) 



 

metrics: Have 

clients  made 

decisions 

based on 

metrics 

What kind of 

decisions have 

been made: 

decision 

criticality 

support for 

decision 

making 

Kuinka pitkään mittaristo on ollut käytössä keskustellussa 

tapauksessa? 

Seuraavatko asiakkaat tapauksen mittareita? (Onko asiakkailla 

tunnukset  aktiiviseen dashboard – toteutukseen, tms.; ) 

Jos ei, tai ei tietoa, miksi eivät, tai ei tietoa? 

Kuinka asiakkaat käyttävät tapauksen mittareita? 

Ovatko asiakkaat tehneet mittausdatan perusteella päätöksiä? 

Jos on, mitä? (Seurannan kohdistaminen, 

systeemin/liiketoimintatapauksen jatkuvuus) 

Minkätyyppisiä ovat tehdyt päätökset olleet? (tapaukselle kriittisiä, 

seurannan kohdentamista, resurssien uudelleenallokointia) 

(Kuinka mittaristo tukee päätöksentekoa? Millaisia päätöksiä 

mittariston avulla voidaan keskustellun tapauksen kohdalla tehdä?) 

Experiences from 

current Quality 

analytics model (15 

min.) 

 

Client 

satisfaction 

Benefits and 

challenges of 

the  

 

(focus context, 

decision 

making) 

Benefits and 

Challenges of 

current 

process 

Benefits and 

Challenges of 

current 

Analytics 

dashboard 

Onvatko asiakkaat antaneet palautetta  – 

tuotteesta? Millaista? 

Täyttyivätkö asiakkaan tärkeimmät tavoitteet? 

Mikä oli asiakkaan palautteessa hyödyllisintä arvonluonnin 

mallinnusprosessissa? 

Mihin asiakas toivoi parannuksia? 

Mitä tukea asiakas on toivonut dashboardin avulla tehtävän 

päätöksentekoon? 

Oletko itse tyytyväinen keskustellun tapauksen tuloksiin ja 

menetelmiin? (mihin?) 

Mitä haasteita keskustellussa tapauksessa oli? (sekä prosessien että 

lopputulosten ja niiden hyödyntämisen näkökulmasta?) 

Miten  – arvonluontimallinnusprosessissa tai 

prosessin lopputuloksia voisi mielestäsi kehittää? (Tärkeimmät asiat) 
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