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The purpose of the study was to enhance the creative and innovational
output of agile project teams within the organization by revising and
improving an existing management system. The thesis was divided into
two main phases. The first phase had a theoretical focus and included a
literature study with the objective to create a knowledge baseline from
academia, compare it with the existing system, and to revise and improve
the management system. The second phase had an empirical and
consisted of a quasi-experimental case study of a scrum team and
implementation of the management system with the objective to get
information of how the studied team perceived the improved system.

The literature study looked into three main topics; creativity, innovation,
and agility. The topics was studied to see the connections between them
and to find common barriers and enablers for creative and innovational
output. The case study observed and interacted with the scrum team to
gather information about their current work process. Their work process
later altered during the quasi-experimental implementation stage based
on the new requirements within the updated management system. To see
if the team’s perception of the work process had changed a questionnaire
was answered before and after the work process was altered. The
questionnaire was answered by the studied team and a reference group to
increase the studies validity.
The results from the literature study showed that there were several
characteristics of creativity, innovation and agility that was considered to
be either enablers or barriers and a few characteristics which saw
contradictions in the literature. The findings from the study was
compared, analyzed and mapped out into topics, sub-topics, and
requirements within the management system, which was simultaneously
updated. The results from the implementation stage and the
documentation of the team’s changed perceptions showed that eleven
characteristics identified as enabler was strengthened by the empirical
findings, one enabler was weakened (deadlines), and one new enabler
emerged (direct contact with external expertise or customer). Regarding
the barriers, four of them was strengthened, one was weakened
(diversity), and one new barrier was discovered (insufficient
documentation).
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Populärvetenskaplig sammanfattning
I dagens samhälle är det viktigt för organisationer att vara konkurrenskraftiga
inom sin marknad för att klara av att fortsatt driva sin verksamhet. IT industrin
är inget undantag. Organisationer som arbetar med teknik- och
mjukvaruutveckling är konstant utsatta för snabba förändringar och nya
förutsättningar inom industrin. Ett effektivt sätt för organisationer att klara av
att fortsatt vara konkurrenskraftig är att vara kreativa och innovativa, för att på
så sätt ligga stegen före sina konkurrenter.
Alten är ett konsultföretag i Stockholm som är aktivt inom ett antal olika
tekniska affärsområden. Mjukvaruutveckling och IT är några av dessa områden.
Majoriteten av projekten inom dessa områden använder sig av agila metoder där
Scrum är den mest använda metoden. Alten uttryckte ett intresse av att öka
kreativitet och innovation inom sina agila projekt och det var där denna studie
tog vid. Företaget har sedan tidigare utvecklat ett managementsystem som
innehåller stöd för hur agila projekt borde ledas för att främja kreativiteten hos
sina projektteam. System var användbart för att effektivt finna balansen mellan
frihet och struktur vid kreativitetshantering, men det fanns utrymme för att
utöka och förbättra systemet för att ytterligare identifiera verktyg och metoder
för att stimulera kreativitet och innovation.
Studien första fas innefattade att granska forskningsläget, relevanta teorier och
litterära verk för att bygga upp en bakgrund med kunskap om egenskaper och
samband mellan kreativitet, innovation och agila metoder som främjar samt
hämmar kreativitet och innovation. Detta forskningsläge analyserades och
jämfördes med det befintliga managementsystem som sedan uppdaterades med
kompletteringar och förbättringar. Den uppdaterade versionen av systemet
implementerades delvis i ett senare stadie på ett projektteam som användarfall.
Teamets reaktioner och åsikter om systemets förändringar dokumenterades med
hjälp observationer, interaktioner och ett frågeformulär som användes vid två
tillfällen (en gång innan implementeringen och en gång efter).
Resultatet av studien bidrar till ökad kunskap om hur den teoretiska
informationen om hur agila projekt kan ledas för att öka nivåerna av kreativitet
och innovation fungerar i praktiken. Managementsystemet är framtaget för att
kunna appliceras på en verksamhet som är verksam i föränderliga miljöer.
Vissa delar av studien är inte presenterade på grund av sekretess.
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1 Introduction
In this chapter the overview of the thesis is presented. It includes the background
behind the thesis, a description of the problem, the purpose, goals and scope of
the thesis, as well as a presentation of the research questions that guides the
study. In addition, the current ICE 1.0 system will be displayed, and its content
will be explained.

1.1 Background
The modern-day industry and the businesses within it is experiencing continuous
rapid changes. The world is constantly globalizing, and companies must quickly
adapt by changing the way they manage and organize their businesses for them
to withstand the increased competitive pressures related to technological
development (Steiber 2014).
Many companies actively seek new innovations to be able to achieve
competitiveness and long-term survival and growth. But innovation is something
that is closely linked to creativity. Creativity is about generating ideas and
innovation regards the harnessing of those ideas (Reisman 2015).
One of the most common and suitable methodologies to use for managing the
unpredictable nature of project-based businesses is the agile approach, especially
in the software development industry. The reason behind that is because the
features that are involved in agile methods, such as responsiveness and flexibility,
are used usefully to cope with rapid changes (Sherehiy et al. 2007). The
characteristics of agile practices are also linked connected to characteristics of
properly managed innovation processes, but agile practices alone are not sufficient
to fully facilitate creativity and innovation (Hannola et al., 2013; Moe et al.,
2010).
This thesis aims to critically investigate, analyze and complement an existing
management system with the purpose to increase the creativity and innovational
output of an agile project team at Alten. The thesis is carried out at the
department of Embedded Systems at Alten AB.
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1.2 Problem Statement
If a work environment is based around a vast number of extrinsic constrains it
can undermine the intrinsic motivation and creative output (Amabile 1988). To
be able to achieve creative output there is a need for freedom and space, but a
too unstructured environment can also compromise the creativity. Some
restrictions can be helpful to secure creative and innovative output. (Sagiv et al.
2010). The majority of software development project failures can be linked to a
lack of shared vision (Qumer & Henderson-Sellers 2008). A tool to guide project
teams towards a shared vision and increased creative output is to create a
framework for how to manage agile projects.
Alten is currently working with a management system which was originally
influenced by Sigrid Eldh’s Software Quality Rank (SQR) (2006). Eldh’s system
is used within agile software development by the developers to increase the
developers’ awareness of the software development methodology, and to ensure
software quality. Eldh’s system has many features that is of help for software
development in a number of areas, such as relationships, testing and verification.
Alten has developed a system (ICE 1.0) in-house which is based on the same
concept and structure but focuses on quality, creativity and innovation in
managerial contexts.
The management system that is currently used by Alten consists of five levels of
project maturity. The system has also been renamed from the named given by
Eldh (2006), SQR, to Innovation and Creative Environment system (ICE). The
first level represents early maturity and each following level represents an
increased maturity. The ICE system is described in Chapter 1.6. There is a need
to further improve the management system for it to be more useful when applied
on the project agile teams at the company. Agile methods are common in rapidly
changing industries including software development businesses, and Alten is no
exception. The majority of the projects at the company are using agile methods
and therefore there is a need to improve the effectiveness of the management
system when it is applied on agile project teams.

1.3 Purpose
Many organizations are striving towards increased creativity within project work.
The main purpose of this thesis is therefore to analyze the existing management
system’s sub-topics and requirements to see how well it aligns with findings from
literature. The next step is to revise and improve the management system to
ensure that it contains more constructive information and guidance of how to
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increase the creative output of agile project teams. Increased creativity and
innovative performance has positive effects on organizations since it allows for
enhanced extraction of internal competences and resources, which in extension
makes them more competitive.
The extended purpose is to contribution to the understanding of how agile
projects are effectively managed in a wider context, and to provide information
regarding what effects creative traits have on agile project teams in practice.

1.4 Goals
This thesis work aims to critically analyze the current ICE management system
and investigate to which extent it aligns with existing research to further increase
the competitiveness of the agile project teams of the company. Based on the
findings from literature and empirical studies the ICE system is revised and
improved. The next step is to implement the updated ICE system’s second level
of maturity, which regards “Actions”, to the studied agile in-house project team
at the company. The main deliverables to the company are the updated ICE
management system and suggestions for future work.

1.5 Research Questions
Two main research questions have been formulated for this thesis. The first
question aims to understand how well the findings from literature aligns with the
findings from this study, and the second question focuses on how the
implementation stage of this thesis affected the studied team.
•

RQ1: Which of the key barriers and enablers for individual and
organizational creativity, found in literature, are strengthened or
weakened based on the findings from this study?

•

RQ2: What effects did the implemented changes have on the team’s
perception of the work process?

1.6 ICE 1.0 Management System
The ICE 1.0 system is as previously mentioned inspired by Eldh’s SQR system
(2006) but has been developed internally at Alten in several steps (see Figure 1.1)
to serve a different purpose. The main difference between the objective of Eldh’s
SQR system and Alten’s ICE system is that Eldh’s system is an improvement
program for code and software. The Alten management system is aiming to be
applied to every day work in an agile project context. Alten’s management
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system is to be viewed as a tool for improvement used during the work process,
while Eldh’s system served more as an evaluation tools after the work process.
The concept and structure from Eldh’s SQR was utilized when formulating the
first version of Alten’s own system, called a Quality Ranks system (QR). The QR
system was then improved and extended to include more concepts and tools, such
as continuous integration and continuous development. That version was called
QR 2.0. The QR 2.0 system was then reworked to be suitable for management of
agile projects with a focus on creativity and innovation, and was given the name
ICE 1.0. ICE 1.0 is the current management system at Alten. The new, improved
and revised management system developed during this thesis is called ICE 2.0
and is presented in Chapter 4.1.

Figure 1.1: Development progress of Alten’s management system
Alten’s ICE 1.0 management system is based on five levels (Ranks) of project
maturity, 11 topics related to creativity and innovation and 32 sub-topics
consisting of different requirements. The five levels of maturity and what they
include can be seen in Figure 1.2.

Figure 1.2: Levels of project maturity in ICE system.
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The five levels (ICE1-ICE5) are Individual, Team, Extended Team, Internal
Organization, and Extended organization. These levels include different amounts
of people. In the first stage it only refers to individuals and the environment of
the project. The second level includes an immediate team and the third includes
more people surrounding the team. The forth level applies to the internal
organization, and the fifth and last level includes people outside of the
organization, such as customers, suppliers and competitors.
The requirements within each level also refers to different aspects depending on
the level. The requirement within the first level of the system refers to the
awareness and infrastructure of the project, while the requirements of the fifth
level refers to how to optimize the performance of the project. A descriptive
metaphor of how to view the ICE system is to see the project as a log of wood,
and the different levels as sandpaper with different grit size. The first level
represents the log itself. It has certain attributes and certain prerequisites. The
second and third level represents the early stages in the work process, where the
sandpaper has rough grit and the actions are general and preparing. The fourth
level is sandpaper with finer grit and refers to more specific structural
improvements with higher demands. Finally, the fifth and last level is where the
finest of sandpaper is used and refers to the detail work that is required to
optimize the log and turn it into the final product.
Alten’s ICE 1.0 management system, the 11 topics and 32 sub-topics can be seen
in Figure 1.3. The requirements within each sub-topic is not displayed in the
figure. Each requirement is numbered according to the topic and a level (rank)
they belong to. For example, ICE requirement 2.8.1 is related to Level 2 (2),
Internal relations (8), and it is the first requirement (1).

1.7 Scope
The focus of the thesis lies on complementing the existing management system
that is currently in use at Alten in areas that lack sub-topics and guidelines. The
case study only investigates the work of one agile project group at the company
and uses one other group as reference. Creativity is a broad term that can be
applicable to several contexts, for example on individual- and organizational
levels. Since this thesis context is related to both of these levels, the creativity
research is also related to the same levels.
The practical phase of the thesis which regards the implementation process, is
focusing on the second level of the management system which regards ‘Actions
and Improvement’. This is due to the timeframe of 20 weeks to which the thesis
is limited.
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Figure 1.3: Alten’s ICE 1.0 management system (Snöbohm, 2015).
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2 Methodology
During this thesis, a number of different methods is used. The methods is of
relevance for the collection of data, the analyzation of data, as well as the
implementation of the findings. In this chapter all methods are addressed and
described more in detail.

2.1 Thesis Overview
The chosen team is studied during a timeframe of 20 weeks. The structure of this
thesis is divided into two main phases. The first phase is a theoretical phase that
consists of a literature study with the aim to gather and analyze previous
research related to the topic. The findings from the literature study is also
complemented with empirical findings gathered from a benchmarking
questionnaire. The second phase of the thesis is more practical, where the ICE
management system is complemented and partly implemented. A follow-up
questionnaire is also conducted to see if the implementations had an effect. An
overview of the thesis can be seen in Figure 2.1.

Figure 2.1: Work Process.
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2.2 Research Design and Approach
The research design of this thesis is a case study of an agile project team which
uses a multi-method approach including both quantitative and qualitative
empirical data collection methods. Using both methods provided a good base of
different types of data-gathering that together was more holistic than if only one
type of method would be used. Qualitative methods were used to be able to
utilize the specificity of information provided by observations and interactions
when gathering knowledge of the work environment and the work process at the
company. Quantitative methods were used to utilize the benefits of large-scale,
quantifiable scores when comparing the changes in team perceptions during the
study. The study also had a quasi-experimental approach during the case study.
A quasi-experimental approach means that the studied participants are exposed
to interventions within their normal activities and the study examined their
reactions and perceptions of the interventions. The difference between a quasiexperimental and an experimental approach is that a quasi-experimental does not
have random assignment of participants (Bryman and Bell, 2011). This approach
was used to be able to see how the team’s perceptions of the work process
changed when the work process was altered.
The research strategy of this thesis is influenced by a deductive approach but
with some differences. A deductive approach means that the study is based on
theory which generates a hypothesis. This hypothesis is then tested which turns
the theory into findings and observations, and the hypothesis is either confirmed
of rejected (Bryman and Bell, 2011). The foundation of this thesis is based on
previous studies related to the existing ICE management system, as well as
literature and theories related to the main aspects included in the system
(Creativity, Innovation and Agility). The findings from the literature guided the
revision and improvement of the new 2.0 system, but no hypothesis was
generated. As mentioned, the revised system was partly implemented and
generated new findings and observations which did not confirm of reject the
theories but provided a conclusion for the outcome of this study. The deductiveinfluenced approach was suitable since the ICE 1.0 management system was
literature-based. Therefore, it was natural to begin with breaking down literature
before testing the findings in practice. The structure of this report is based on the
different kinds of presented information, which means that all literature and
theories are presented in the same chapter, and all the results are presented in
the same chapter. The only exception is that each main section of the Chapter 3
(Theory) includes an analysis to better prepare the reader for Chapter 4, which
describes the revision and improvement process of the management system. The
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report is not structured based on the chronological order of the phases within the
study. This decision was made to enhance the comprehension and readability.

2.3 Study of Existing Literature
The foundation of the theoretical background for the thesis was created by
conducting a literature study. The study included relevant literature related to
creativity, innovation, agility and team work. The focus of the study was to map
out the key characteristics and traits presented in books, articles and previous
research and compare to the existing ICE management system with the aim to
complement the system with sub-topics and requirements based on the additional
findings. Some of the literature that was included was various work of Theresa
Amabile, Göran Ekvall, Scott Isaksen, Ken Schwaber, John Bessant, Joseph
Singer, among others.

2.4 Empirical Section
In this section all of the different empirical data collection methods are presented
and explained separately.

2.4.1

Case Study

During the thesis a case study of an agile project team took place at the Alten
office. The case study consisted of observations and interactions of the project
team, as well as the team’s work environment and work process. The main
empirical data collection from the case study was gathered through observations
and note-taking from scheduled meetings, presentations and general interactions.
The purpose of the case study was to gain insight in the daily work process of the
project team and the agile environment in which the work was executed.
The studied agile project team was called ACINE (Autonomous Cars in Natural
Environment) and consisted of five individuals who all wrote their thesis at the
company. Each team member was new to the organization and was not
familiarized with the work environment and the work process.
The study of the project team was performed throughout the timeframe of the
thesis work. During this time the team had over 20 planning meetings and
retrospective meetings, as well as over 50 scrums. This extensive period of time
with access to close observations and interactions with the team generated a good
understanding of their work process and their opinions of the work process.
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Software development processes are complex matters that involves social-,
technological- and ethical interactions. Due to such an environment, case studies
are of particular value since the case is studied in its full context (Runeson &
Höst 2009). By working closely with the project team, the probability to
recognize changes in behavior and creative output increased. It was important to
be able to become familiarized with the current state of the situation to be able
to analyze and evaluate the outcome of the implementation in later stages.

2.4.2

Benchmarking and Follow-up Questionnaires

To further complement the gathered data from literature, and to be able to
evaluate the creativity related to the studied project team, a questionnaire was
used. Literature provides useful information that can be applied to a practical
context. However, the practical reality might portray a picture that varies from
the theoretical one, and thus it was necessary to take both aspects into
consideration.
The used questionnaire was based on the Creative Climate Questionnaire (CCQ)
developed by Göran Ekvall (1996), but it is modified to synergize with the
context to a larger extent. The structure of the questionnaire as well as the
statements within it has been created and formulated by previous developers of
the management system. It was requested that the same questionnaire was used
within this study to more accurately be able to compare this study to previous
studies. The Questionnaire provides opinions about the perceived work
environment by the project team members. It is further described in Chapter 3.4.
The questionnaire was used at two different occasions during the thesis. The first
time was in the beginning of the thesis work. The questionnaire was, at that
point, used to benchmark the creative climate of the project team in the early
stages of the project. The second time it was used was during the later stages of
the thesis where it was used as a follow-up evaluation of the creative
environmental progress. The data from the questionnaires was analyzed by
comparing the mean scores from the Likert-grading scale used in the
questionnaire.
The questionnaire was answered by two different groups. The first group was the
studied agile project team which was affected by changes and implementations,
and the second group was another agile project team within the company. The
second group served as a reference group for the study, which was not affected by
any changes or implementations. The number of participants from the studied
team was five, and the number of participants from the reference group was
seven. The main criteria for the participants was that they belonged to a team
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that is working closely together and have continuous interactions with each other.
They should also have open communication within the group and be working
together during the entirety period of time that the thesis occurred. The reference
group had previous experience of working together and they filled all of the
criteria. Therefore, they were suitable for the study. Another benefit of using this
particular reference group is that they are working on a confidential in-house
project at the office, so their exposure to any implemented changes was negligible.
However, if any organizational changes would be introduced during the timeframe
of the thesis the reference group would be affected by that, and their answers in
the follow-up questionnaire (CCQ2) would be affected as well.

2.4.3

Interactive Workshops

Two workshops was used, as supplement to the literature and previous empirical
studies, to map out the improvement areas together with the agile project team,
and to allow for creative thinking. The reason for this approach was due to the
enhanced likeliness of them to adjust to the changes if they are involved in the
process and experience it (Bessant & Caffyn, 1997). The structure of the
workshops was based on Luleå Tekniska Högskola’s three step model called
‘NOW, WOW, HOW’. The model is based on three steps. The first step is to
assess the current situation and the problem areas from the participant’s
perspective (NOW). The second step is to think about, and express the ideal
situation for the future, which can include both realistic and unrealistic features
(WOW). The third and last step is where the participants try to uncover the
route from the current situation to the ideal situation and which the solutions to
the problem areas are (HOW) (Törlind 2013). The outcome provided an overview
of how the academic findings synergize with the findings from the empiricism.
The dimension that indicated the most need for improvement based on the result
from the benchmarking questionnaire became the main focus of the first
workshop. The focus of the second workshop was to decide on the structure of a
common final presentation at the company. The methodology within the
workshops was a brainstorming session where the team was actively raising
issues, thoughts, opinions, and concerns related to the chosen topics, and
collectively tried to come up with solutions for the common improvement areas.

2.5 Evaluation and Implementation
The purpose of the literature study and the empirical data collection was to
gather information about the research area and compare them against each other.
The evaluation and implementation of the ICE management system occurred
simultaneously. The existing management system was adjusted and improved
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according to the findings from the collected data. That data was mapped out and
categorized based on the topics and sub-topics of the existing management
system. Once the data was mapped out existing topics was revised, and new
topics was created and included in the ICE 2.0 management system. The 2.0
system had certain requirements for the second level of the system, and these
requirements were the main focus area during the implementation stage. The
reason behind this decision was that the time limit of 20 weeks only allowed for
implementation of one level, and the first level had previously been implemented
and tested. The workshops served as both a source of empirical material, as well
as a big part of the implementation stage.

2.6 Validity & Reliability
A common issue with a quasi-experimental approach is that the credibility of the
study is decreased. Credibility regards the causality of a qualitative research, and
this is an issue due to the lack of random assignment included in regular
experimental studies. Credibility is the parallel of internal validity in quantitative
research. Random assignment refers to the process of assigning participants to the
studied groups (Bryman and Bell, 2011). This is an issue with this study as well
since the studied team was handpicked for the study. The internal validity issue
was partly handled by including a reference group which answered the same
questionnaires at both occasions as the studied agile project team. The reference
group was not affected by any implementations, so the outcome of the second
questionnaire would increase the validity of the implementations effects. External
validity refers to the ability to generalize the results of the study outside of the
specific research context (Bryman and Bell, 2011). The external validity of this
thesis is questionable since the participants of the study as well as the internal
environment and context of the organization influenced the outcome of the study.
If the same study was performed at another organization with other participants,
the results are not likely to be completely replicated. The questionnaire that was
used were used by previous researchers and there was a specific request that the
same questionnaire was used. The questionnaire is not customized based on the
management system requirements but on the literature. This might decrease the
measurement validity of the study since the requirements within the system is
not directly evaluated. However, the questionnaire will be reliable from a research
question perspective since it properly captures the change of participant
perceptions from the benchmarking questionnaire to the follow-up questionnaire.
The nature of this study is that the research is conducted in close relation to the
studied scrum team. Observations, interactions, and implementations are
performed within the work environment and work process of the studied team.
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The action-based role of the researcher in this study is in close contact with the
studied scrum team, and this could have an effect on their perceptions, opinions,
and thoughts of the work process and the work environment, which in extension
could affect the results of the study and its validity. However, according to
Flyvbjerg (2006) action-oriented research are suitable to get more in-depth
information about a case which more contributes to the understanding of the
causes behind a certain problem. Less action-based case studies are more focused
on providing the greatest possible amount of information about a case, rather
than the most crucial information. By conducting this study in close connection
to the studied team the possibility to discover crucial information and causes of
problems increase, and therefore the validity of the study can also be
strengthened.

2.7 Ethical Concerns Regarding Methodology
During business research it is crucial that the research is conducted in a proper
way. There are several aspects that needs to be taken into consideration to not
harm participants or stakeholders in anyway. This thesis included one
questionnaire at two occasions, observations and meetings with the agile project
team and a two workshops. During all of these activities participants was
involved. Participants can be particularly receptive to harm, and therefore the
design of these activities must take ethical aspects into considerations. The AoM
Code of Ethical Conduct (Academy of Management, 2006) states that the
researcher is responsible of carefully assessing the possibility of harm to the
participants of the research that is conducted, and that the possibility of harm
should be minimized, to the extent that it can be.
Only participants who have given their consent was included in the study. The
questionnaires, as well as the documentations from the workshops, was
completely anonymous and the participants of the questionnaires had the
possibility to answer privately. The questionnaires was conducted online, and
meetings was only be recorded when the participants had given consent prior to
the scheduled time. Furthermore, the statements that the questionnaires
contained was formulated in a manner that did not expose any valuable
information that could harm the company, participants or other stakeholders.
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3 Theory
The literature study of the thesis, as well as common theories will be presented in
this chapter. It is divided into four parts. The first three part regards creativity,
innovation, and agility. The fourth and last part regards how to measure
creativity and innovation, which involves the literature behind the questionnaires
used in this study.

3.1 Overview of Creativity
Creativity is a word that can have a vast number of definitions depending on the
context of usage. Findlay and Lumsden (1988) define creativity in relation to
personal characteristics. “We will use the term creativity to refer to the
constellation of personality and intellectual traits shown by individuals who,
when given a measure of free rein, spend significant amounts of time engage in
the creative process” (Findlay and Lumsden 1988, p. 9). Rogers (1954) define
creativity as underlying process of development. “Creativity is the emergence in
action of a novel relational product, growing out of the uniqueness of the
individual on the one hand, and the materials, events, people, or circumstances
on the other” (Rogers 1954, p. 251). The most common reasoning behind how to
define creativity is from a perspective of the products (ideas), due to the
absoluteness of the product measures. Person or process measures are more
complex and dependent on the observer and the context. Amabile (1988) defines
creativity as follows: “creativity is the production of novel and useful ideas by an
individual or small group of individuals working together” (Amabile 1988, p.
126). This definition will be the one used in this report.

3.1.1

Enablers for Creativity

Creativity has been defined as the new and useful ideas, but how can novel ideas
be generated? Guilford’s theory is a widely recognized theory related to
creativity. He proposes that the foundation of creative thinking lies within the
functioning of the intellect, and that the most essential component in creative
thinking is divergent thinking. Divergent thinking is when a person is broadening
the horizon of thinking and findings new perspectives which can lead to the
discovery of new, previously unexplored ideas and solutions. The opposite of
divergent thinking is convergent thinking. Convergent thinking is when a person
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is focusing on a more detailed view of an issue (Singer and Adkins 1984). Another
common theory related to creativity and is developed by Abraham Maslow, who
likes to divide creativity in two. He talks about secondary and primary creativity.
Primary creativity is the generation of new ideas through genuine break-throughs.
Primary creativity is often a result of self-actualizing people and can be seen as
the original source of an idea. Secondary creativity is when new ideas is being
generated through working with a previous break-through made by others (Singer
and Adkins 1984). Divergent thinking and self-actualizing abilities are some of
the characteristics that is enabling the development of new ideas. Characteristics
that enable creativity is a topic that has been extensively researched in the past.
However, creative characteristics can be classified in different ways. The most
common are characteristics of professionals and organizations.
The characteristics of the creative professional that Singer and Adkins (1984)
highlights are high motivation, curiosity and questioning, ability to toy with
ideas, concentration, knowledge background, flexibility, and ability to analyze
and synthesize. Amabile (1988) presents findings from three large scale interview
studies that, all-together, included over 160 participants from more than 20
different corporations. The findings displayed the most mentioned professional
qualities by the respondents, and they did align to some degree with the findings
of Singer and Adkins (1984). The traits were; various personality traits (including
persistence, curiosity and honesty), self-motivation, cognitive abilities, riskorientation, expertise in the area (experience, talent and knowledge), qualities of
the group (synergy), diverse experience, social skills, brilliance and naivety.
Guilford (1973) mentions characteristics of unusually creative people from studies
regarding artists, writers, and scientists. The findings show that flexibility,
fluency, elaboration, tolerance of ambiguity, originality, curiosity and
independence, among others, are highlighted characteristics of creativity. The
characteristics of the individual that is mentioned by more than a single
researcher is; Motivation, curiosity, flexibility, experience, and knowledge of a
specific matter.
Organizational characteristics of creativity is also discussed and portrayed by
researchers. Singer and Adkins (1984) lists several traits of creative organizations.
The eight most prominent ones are that there are people with ideas, open
channels of communication, a system for suggestions, brainstorming sessions, has
groups only responsible for idea generation, encourages contact with outside
sources, has a heterogeneous personnel policy, and that they assign non-specialists
to problems. Amabile (1988) is focusing more on characteristics of organizational
environments that promote creativity. The most frequently mentioned
characteristics, from the extensive interview study, are freedom, good project
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management, sufficient resources, encouragement, various organizational
characteristics (i.e. collaborative and cooperative climate, innovation is prized,
failure is not fatal), recognition, sufficient time, challenge and pressure. Pressure
in this context is positively charges and is an internal sense of urgency and
created by external competitiveness between businesses. More recent studies
made by Hennessey and Amabile (1998) show that diversity within a group,
combined with understanding of individual strengths and weaknesses, as well as a
mutual feeling of trust and confidence of the individuals within the group
enhances creative output. Isaksen and Lauer (2002) provide findings that align
with Hennessey and Amabile (1998). The key factors highlighted for creativity
and a collaborative climate is trust, team spirit, unified commitment, principled
leadership, goals that are elevating, result-driven structure, standards of
excellence, participation in decision-making, external support and recognition,
and an ability to adjust behaviors and roles after situations.
Another aspect that is benefitting to account for when managing creativity within
an organization is the time-aspect. Mumford (2000) mentions that activities that
can promote possibilities for thinking and reasoning in a creative manner is to
implement flexible work schedules, providing time management strategies that
considers creative processes, and to account for personnel costs based on executed
work, instead of product output. Steiber and Alänge (2013) mentions Google’s
“70-20-10 percent rule”. This means that 70% of the work hours at Google are
focused on core tasks, 20% on close-to-core tasks, and 10% on different matters.
This rule points to the importance of having time scheduled for creative
individuals to explore matters that are of important and intriguing for them.
Shalley (1991) highlights that goal-setting must be adjusted when the work
regards creative output. Goals formulated towards creativity, with definitions in
broader terms, was found to contribute to performance, and low levels of
feedback as well as goals that is production-oriented lead to lower levels of
creative and innovative output. Zhou (1998) provide similar findings, where
positive and informative feedback did result in greater creativity when the
conditions of the work environment was highly autonomous. Larson and LaFasto
(1989) mentions that goals should be elevating. Elevating describes the sense that
the goals is challenging the individual or the group of people affected by the goal
in a way that is stretched the limits of their physical and mental abilities.
Since most of the creative work is being performed in groups of teams rather than
at the hands of the individual, it is vital that the managerial support is
facilitating creativity (Mumford 2000). Amabile and Gryskiewiicz (1987) has
reported that supportive supervision can be expected to facilitate creativity,
whilst supervision that is more controlling and critical tends to inhibit creativity.
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Their findings have received support from other researchers who have conducted
studies of a similar kind. Oldham and Cummings (1996) studied the impact of
supportive managerial contributions on creativity and innovation and found that
support and creativity go hand in hand. Vosberg (1998) examined managerial
supervision that aimed to increase self-esteem and self-confidence and found that
it affected creativity in a positive manner.

3.1.2

Barriers for Creativity

As with enablers for creativity, barriers can also be seen as characteristics of the
individual and of the organization. Amabile (1988) is very structured when
portraying the traits that inhibit individual creativity to the largest extent. The
five traits that is mentioned are lack of motivation, lack of skill in the area,
inflexibility, being externally motivated, and lack of social skills. The
characteristics are listed in the order of the most frequently mentioned, to the
least frequently mentioned by respondents in her study. However, external
motivation is something that can be both enabling and disabling creativity.
External motivators such as money, recognition, goals set by others and jealousy
are considered as barriers, but deadlines, evaluation, surveillance, rewards and
feedback can have positive effects on creativity (Amabile 1988).
Creativity blocks are presented in categories by Singer and Adkins (1984). These
blocks can apply to both individuals and organizations. Emotional blocks are
related to different fears, such as fear of mistakes, failure and distrust. These
kinds of blocks inhibit creativity since it can cause an individual to completely
sidestep creative thinking. Other categories are perceptual blocks (a mental frame
of reference that disables a person to look at an old problem from a new angle),
cultural blocks (the individual creates tendencies of thinking and doing in a
certain way due to the surrounding culture) and facility-oriented blocks (resulted
from the poor facilities and resources the individual are forced to work with). The
same article refers to an article by Feinberg (1965) that presents way to overcome
blocks from the different categories. Perceptual blocks can be overcome by e.g.
challenge your own assumptions, turn a frame of reference upside down and
revers it, write down stray thoughts and finding an analogy. Some of the ways to
break emotional blocks is to take time to develop new ideas regardless of
pressures, sell your ideas even though they might be ill-received to build up a
resistance to criticism, develop commitment and dedication to your ideas and to
not worry about status since all success comes with a number of failures. Morgan
(1968) claim that facility-oriented blocks can be dealt with through signaling your
desire for privacy, campaign for better facilities, reorganize your working space,
set a period for no interruptions, and rise above trivialities.
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Regarding organizational characteristics that are impediments for creativity,
Amabile (1988) mentions that an organization with inappropriate reward
systems, lack of cooperation between departments, lack of freedom in how to
approach tasks, lack of organizational support-interest or faith in projects, poor
project management, inappropriate feedback of evaluation, unrealistic
expectations, insufficient resources, time pressure, unwillingness to change or take
risks, an competition between colleagues that cause self-defensive attitudes.

3.1.3

Creative Teams

Prior to starting to describe the concept of team creativity and factors behind a
functioning group, there is a need to explain the environment that surrounds the
teams. An organization and its work environment is usually consisting of both a
climate and a culture (Isaksen et al., 1999). Ekvall (1991) describes the term
climate as patterns in behavior, attitudes and feelings that appropriately can be
described as reoccurring among the people within the organization. Culture is
described as the more rooted aspects of the organization that makes up the
foundation of it. Such aspects are values, beliefs, history and traditions that is of
importance for the organization. The two terms are closely related. The
relationship between them is that the culture is something that is easy to
recognize within a company, and that it provides a foundation for patterns in
behavior. These patterns along with other characteristics of the company, such as
e.g. size, industry and management, helps to establish the climate of the
organization (Isaksen et al 1999).
When it comes to team creativity, one aspect that is frequently mentioned is
diversity within the team. The most common argument in existing theories
suggests that higher levels of diversity has a larger change of facilitating
creativity, if there is diversity in task-perspectives and knowledge (Jackson 1992).
Hoever et al (2012) conducted a study researching this matter of how diversity,
with the help of perspective-taking, affects team creativity. Perspective taking
refers to the process of viewing thoughts, motives and feelings from the
perspective of another person (Parker et al., 2008). Their findings showed support
for the hypothesis that diversity and perspective-taking facilitate team creativity,
see Figure 3.1. It also showed that if the aspect of perspective-taking is removed,
team creativity was not facilitated to the same degree (Hoever et al 2012).
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Figure 3.1: Fostering team creativity (Hoever et al 2012).
Sethi et al. (2002) also performed a study related to diversity within crossfunctional teams. The study included over 140 project managers with newproduct project experience, and their findings showed that diversity within a
team can be an impediment to creativity. The idea generation of a diverse team
was similar to the idea generation of a less diverse team, and the problem-solving
ability became more difficult because of the passiveness created by information
overload among the team members. Another reason why too much diversity can
compromise creative output is because team members tend to have an area of
expertise, and a joining a new team can cause that area of expertise to be put on
hold, and furthermore decrease the likeliness of establishing a strong identity
within the group.
Alavi and Leidner (2001) talk about knowledge management, and how to handle
knowledge creation, and how to handle knowledge transfer. The authors mention
previous studies by Nonaka (1994) who identify four different modes of knowledge
management. The four modes are; socialization, externalization, internalization,
and combination. Socialization mainly relates to knowledge transfer through
conversations of tacit knowledge between individuals, groups, and organizations.
Combination is the creation of new knowledge through merging and categorizing
existing knowledge which can generate new knowledge. Externalization and
Internalization involves both tacit and explicit knowledge where a combination
and interaction of the two creates new tacit (internalization) or explicit
(externalization) knowledge respectively. Alavi and Leidner (2001) also highlight
that socialization also can generate new knowledge. Studies showed that team
members felt that their best ideas came from interactions with other team
members while working together on a project, rather than when they were
working individually. The same authors mention the importance of collaboration
for managing knowledge. Team members should support each other regarding
decision-making processes and problem solving.
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3.1.4

Summary of Creativity

Creativity is defined as; the production of novel and useful ideas by an individual
or small group of individuals working together” (Amabile 1988, p. 126). Abraham
Maslow talks about primary and secondary creativity related to idea generation.
Primary creativity is genuine breakthroughs, and secondary is generated by
working on previous break-through made by others (Singer and Adkins 1984).
Some of the most frequently mentioned enablers for individual creativity are;
motivation or self-motivation, curiosity, flexibility, risk-orientation, experience,
knowledge of a specific matter, and synergy with the group (Amabile 1988; Singer
and Adkins 1984).
The most frequently mentioned enablers for a creative organization is; freedom,
communication, sufficient time and resources, making time for creative thinking
and idea generation, diversity, participation, trust and team-spirit (Amabile 1988;
Hennessey and Amabile 1998; Singer and Adkins 1984; Mumford 2000). Diversity
is good to some degree since it allows for more competence in a group or
organization, but too much diversity can be harmful for idea generation due to
information overload between individuals created by the large knowledge-gaps
(Sethi et al 2002).
Creativity barriers for the individual are; lack of motivation, lack of skill in a
specific area, inflexibility, being externally motivated, as well as a lack of social
skills. External motivators in this case refers to money, recognition, goals set by
other and jealousy. Some others such as deadlines, rewards and feedback are
considered enablers (Amabile 1988).
Barriers for creative organizations are; organizations with inappropriate reward
systems, lack of cooperation between departments, lack of freedom in how to
approach tasks, lack of organizational support-interest or faith in projects, poor
project management, inappropriate feedback of evaluation, unrealistic goals and
expectations, insufficient resources, time pressure, unwillingness to change or take
risks, and competition between colleagues that cause self-defensive attitudes
(Amabile 1988).
Singer and Adkins (1984) talk about blocks that regards both individuals and
organizations. The different kinds of blocks are; emotional- (e.g. fears),
perceptual- (e.g. way of thinking), cultural- (developing certain habits), and
facility-oriented blocks (resources and pre-requisites).
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Culture and climate are two different concepts of an organization, and the
relationship between them is that the culture is something that is easy to
recognize within a company, and that it provides a foundation for patterns in
behavior. These patterns along with other characteristics of the company helps to
establish the climate of the organization (Isaksen et al 1999).
Alavi and Leidner (2001) mention four modes of knowledge management.
Socialization, externalization, internalization and combination. The three last
mentioned modes mainly refer to the generation of new knowledge in three
different manners. Socialization can also regard new knowledge generation
(through interaction between team members), but mainly regards knowledge
transfer.

3.2 Overview of Innovation
As with creativity, innovation has been explained and defined in a number of
ways. Hennessey & Amabile (2010) define it as: the successful implementation of
creative ideas. Swedish Standards Institute (2013) define it as: implementation of
new or improved product, process, marketing method, business practices or
external relations. Another definition is provided by Kim et al. (2012):
application of knowledge, ideas, methods and skills that generate unique
capabilities and competitiveness.
The definitions of creativity and innovation are similar but not fully aligned with
each other. The common ground is that the difference between creativity and
innovation is that creativity regards an idea or the generation of an idea, while
innovation regard an implementation or an application. Steiber and Alänge
(2013) is emphasizing that innovativeness does not only exist when there is
success. Implementations of unsuccessful products, services or models does not
deem an organization as less innovative. Innovative companies dare to take risks
and learn from mistakes.

3.2.1

Continuous Innovation

Continuous innovation (CI) refers to the ability to have organizational change, as
well as the ability to develop new products and business models. CI is concepts
that has emerged to be fundamental for a company’s ability to compete in rapidly
changing industries, but it has also proven to be very difficult to achieve.
Throughout history there are several examples of businesses that was considered
to be innovative but managed to lose their ability to remain innovative and
eventually became irrelevant for their industries (Christensen 1997). The original
idea of CI is based on the work of Joseph Schumpeter. Schumpeter talked about a
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concept called creative destruction which can be simplistically explained as; for
something new to flourish, something old must die. Schumpeter said the following
about the concept:
“Situations emerge in the process of creative destruction in which many firms may have
to perish that nevertheless would be able to live on vigorously and usefully if they could
weather a particular storm” (Schumpeter 2013, p. 90).

CI is something that must be properly handled within the context it is used, if it
is going to give an effect. The essence of CI is that it is constantly providing a
state of change within an organization, and O’Connor (2008) claims that it
creates a challenge for them to cope with the unstable environment which is
generated. The author has created a framework for how to manage what is called
major innovations. Major innovations is defined as something that can be either a
radical innovation, or a really new innovation, and major innovation as crucial for
continuous innovations for a business’s growth and renewal. The framework is
said to be based on systems theory, management of innovation and dynamic
capabilities theory, and the author raises claims that the entirety of the
framework is to be adapted for the functionality of it to work as intended. The
framework consists of the following seven elements: (1) an identifiable
organization structure; (2) interface mechanisms with the mainstream
organization, some of which are tightly coupled and others of which are loose; (3)
exploratory processes; (4) requisite skills and talent development, given that
entrepreneurial talent is not present in most organizations; (5) governance and
decision-making mechanisms at the project, MI portfolio, and MI system levels;
(6) appropriate performance metrics; and (7) an appropriate culture and
leadership context (O’Connor 2008).
Bessant and Caffyn (1997) focus more on how to establish the continuous
improvement at an organization. Their study aims to increase the levels of
involvement and participation in innovation processes. Their belief is that the
more people are involved in change, the more likely they are of adapting to the
change and embrace it. They highlight that there can be a contradiction
regarding the change process. Change is often perceived as something good, but it
is not uncommon that an organization fear change. They can be afraid of not
having control of the change, not believing that everyone in the company can
contribute to the innovational change, not believe someone will come up with a
great and disruptive solution, lack support for innovation, expect short-term
returns or have no skills for innovation among employees. An organization that is
striving towards change needs to have a willingness to change, support for the
change, as well as understand the change. Another aspect of establishing change
is to have patients. To fully have change in the culture of an organization can
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take years, since change is affecting routines within the company. Bessant and
Caffyn’s work presents six routines regarding behavior that is aiming to support
the process of learning continuous improvement. The routines are (1) getting the
continuous improvement habit; (2) focusing on continuous improvement; (3)
spreading the word; (4) walking the talk; (5) the learning organization; (6)
continuous improvement on the continuous improvement system (Bessant &
Caffyn 1997). The authors also explain that ‘walking the walk’ in this context
mainly relates to top managers. It refers to the fact that they need to be true to
their own words, and that their words have to align with their own actions.
Matzler et al (2010) talks more about what is useful characteristics and attributes
of individuals regarding innovational success. They mention that great
management and leadership skills is closely linked to innovational success. Such
skills include attributes, values and norms which should facilitate change, be
inspiring to people, help promote new ways of performing tasks, as well as
assemble and establish collaborative teams. Bessant and Rush (1995) point out
that is important to have good communication channels related to the innovation
process. This is mentioned due to the common misconception that information
regarding innovation is easily, and freely accessed, which is not accurate.
As mentioned earlier, change is something that is needed in technological
industries due to the increased chances of being competitive and not become a
laggard. Brown and Eisenhardt (1997) emphasize the need from companies to be
have a good understanding of what is existing, what has existed and what the
future holds in order to be able to successfully embrace changes. The authors
conducted an experimental study on the matter, and the results showed that the
companies that achieved understanding to the largest extent was the companies
that managed to combine clear responsibilities, priorities and meetings with
extensive communication. Another success factor was that the companies had a
semi-structured management structure that effectively fostered intrinsic
motivation.

3.2.2

Innovativeness in Relation to Productivity

Innovation and productivity is two concepts that all companies want their
business to achieve. A problem with achieving both of them is that the two are
contradictive towards each other. This phenomenon has even received its own
name, the productivity dilemma. Toyota is one of the companies that has studied
this dilemma, and they have seen positive outcome when managing it
ambidextrously, which means that they did two or more things at the same time.
If a company use continuous learning as a tool to focus on exploitation and
exploration, which relates to efficiency and innovation respectively, the issue can
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be handled (Adler et al 2009). So, the next step is for companies to use
continuous learning in a proper manner. Toyota mentions that there are five
areas that needs attention if continuous learning should be achieved. The areas
are; ubiquitous (across the organization, all the time), automatic (without
management intervention), iterative (phases of standardization and
experimentation), gap-driven (space between current and ideal state) and
problems as opportunities (learn by failures). So, continuous learning is connected
to process management, and is highlighting the aspects that regards individuals,
motivation, skills, knowledge, and relationships within the organization that are
built on trust. The authors also talk about bureaucracy and how it is often talked
about in context related to innovational impediments. This is not always the
case, and if the concept of bureaucracy is used as a tool instead of a weapon it’s
structure and systems can actually help with facilitating both innovation and
creativity (Adler et al 2009). Adler et al.’s work also get support from other
studies. One example is the work of O’Reilly and Tushman (2008) who also came
to the conclusion that ambidexterity is a way of solving the productivity
dilemma. The authors mentioned a number of large companies that has survived
for a long time (averaging 105 years) by changing their business, and its industry
in a severe manner. Some of the more well-known companies that are mentioned
is Black & Decker (Bottle cap machinery to power tools), Nokia (Lumber to
mobile phones), American Express (express delivery to financial services), Xerox
(photographic paper to business equipment), 3M (mining to office supplies) and
Goodrich (fire hose to aerospace).

3.2.3

Standard for Innovation Management

In September of 2013 a standard called “SIS-CEN/TS 16555-1:2013
Innovationsledning Del 1 - Ledningssystem för innovation” was released. It is a
standard that is provided by the Swedish Standards Institute (2013), and it has
been approved by the European Committee of Standardization CEN. The
Standard is related to management of innovation, and it is said to have positive
effects in several areas, such as business growth, risk identification, analyzation of
future markets, partner collaboration, motivation of employees, as well as
collective creativity. The standard will only be partly studied in this chapter,
since the complete standard is regarding a large number of aspects within the
area. The topics that feel most relevant for this thesis will be mentioned, and
other less relevant parts will be excluded.
Companies are instructed by the standard to analyze the environment that is
surrounding the business from market-, political-, economical-, social- and
technical aspects. Top management of the company have several responsibilities.
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They should make sure that the company establishes a vision and a strategy for
innovation. They should also make sure that the company have a culture that is
suiting its business, ensure that standard recommendations are integrated in the
business, as well as ensure that sufficient resources and support are provided. The
mentioned culture that is to be ensured should be imprinted into the entirety of
individuals at the organization, with the purpose of facilitating innovation
through a collectively accepted responsibility of contributing to innovational
expansion and growth. Top management are instructed to promote and imprint
the mentioned culture through a number of different ways, such as
communication, idea support (allow time for idea generation), consciousness for
conflicts, methods and tools for internal and external openness and collaboration,
and failure tolerance (focus on learning from mistakes).
Another element that is provided by the standard is enablers for innovation. It is
mentioned that each innovation project, and innovation management in general,
should have defined responsibilities. It can regard both individuals, teams of
entire units. The responsibilities should ensure that the innovation management
is efficient and effective, and that there is proper follow-up on the work process.
People that are in charge of the innovational work should be motivated by, and
aware of the innovational strategy and vison of the organization.
Communication is also highlighted in the standard. Good and useful ideas can be
generated from anywhere. It can be a stray thought from a supplier or customer
that slowly develops into an idea worth exploring. For this reason, it is crucial
that an organization have proper internal and external communication channels.
Collaboration is something that is vital for an organization according to the
standard. It is mention in a number of occasions and contexts. Collaborations is
useful for idea generation, since individuals tend to get a better understanding of
one and other, and the tasks that the individuals have, if they share their specific
perspectives and their knowledge. Some of the contextual levels where the
standard point to collaboration are team-, community- and network levels, as well
as during cases of open innovation. For this thesis work the team level of
collaboration is of most value, but team building exercises, support for cross
functional teams, and well communicated expectation can be used to also enhance
collaboration at an organizational level.
Idea management and idea generation are mentioned. The standard has a section
called ‘creativity management’ and in that section companies are encouraged to
have enable creativity through having well defined principles for idea generation,
idea selection, idea development and finally implementation of the idea as an
innovation. The idea generation process should aim to finding a number of
different elements that is vital for creativity. Example of such elements are;
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creativity drivers (users, markets, as well as economical, technological and social
trends), exploring tools for creativity when seeking out, and collecting found
ideas. Creativity management requires leadership that is enabling creativity, and
such leadership includes activities like recognizing creativity, managing risks, and
to support all employees in the creativity process. If the company have a
systematic process for idea management, it is easier to ensure a continuous
stream of ideas. According to the standard, a generic innovational process has
three main ingredients; selecting an idea, overcoming related obstacles, and then
exploring it.
The standard has a number of indicators that can be used to when evaluating the
innovational work of an organization. They are divided into financial, and nonfinancial indicators. For this thesis the non-financial indicators are mostly
relevant since the financial areas of the organizational are outside of the scope.
The non-financial indicators that are mentioned by the standard are; number of
implemented idea, efficiency of processes, market share, reputation, number of
impacted employees, brand awareness, sustainability, and intangible assets.

3.2.4

Summary of Innovation

Innovation has a number of definitions, but commonly highlighted difference
between creativity and innovation is that creativity regards an idea and
innovation regard an implementation or an application. Steiber and Alänge
(2013) also highlight that innovativeness is not only connected to success.
Innovative companies take risks and learn from mistakes.
CI is crucial for a company’s competitiveness in a fast-changing industry. CI
refers to the ability to have organizational change, as well as the ability to
develop new products and business models. CI is originally based on Joseph
Schumpeter’s concept called creative destruction. The implementation process of
CI can be simplified by high levels on involvement. If team members are involved
in change they are more likely to adapt to it. Fully implementing CI will take
years and requires patients (Bessant and Caffyn (1997).
Innovativeness and productivity is something that all businesses should strive to
achieve, but that can create problems since the concept are contradictive. This
problem is referred to as the productivity dilemma. Toyota says that this
dilemma can be solved by continuous learning, and by doing two or more things
at the same time (Adler et al 2009; O’Reilly and Tushman (2008).
SIS-CEN/TS 16555 is a standard for innovation management provided by the
Swedish Standards Institute (2013). The standard regards a number of different

26

areas within the topic of innovation management. Some of them are; innovational
enablers, managerial responsibilities, communication, idea management and idea
generation, how to evaluate innovational work, et cetera. High levels of
collaboration is very useful for idea generation and knowledge transfer within all
levels of an organization, due to increased levels of understanding and confidence.
Management should promote and imprint a culture that suits the company
through communication, idea support, consciousness for conflicts, methods and
tools for internal and external openness and collaboration, and failure tolerance.
The standard is said to have positive effects related to business growth, risk
identification, analyzation of future markets, partner collaboration, motivation of
employees, as well as collective creativity.

3.3 Overview of Agility
Agility and agile methods are two terms that almost never mean the same thing
to when they are mentioned in a text or paper. Agility is something that is
perceived differently depending on the related people and context. When it comes
to agility and agile methods the majority of the development and establishment
have been conducted by practically using the methods, and there has been a lack
of contribution from research (Conboy 2009). The literature that exists, as well as
the methods themselves, has provides slim conceptual definition to what it
entails, including theoretical consistency, a lack of clarity, limited accessibility,
parsimony, and a naivety related to the evolution of the agile concept outside of
system development (Conboy 2009). Conboy’s study aimed to break down the
definition of the concept of agility, and the term agility so that it can be applied
to a number of different contexts, and agile methods with a consistent meaning.
The conceptual definition of agility can be found in Table 3.1. The definition of
the term agility was the following;
Agility: “The continual readiness of an information systems development (ISD) method

to rapidly or inherently create change, pro-actively or reactively embrace change, and
learn from change while contributing to perceived customer value (economy, quality, and
simplicity), through its collective components and relationships with its environment”
(Conboy 2009, p. 337).

Table 3.1: Taxonomy of agility (Conboy 2009, p. 341)
1.

To be agile, an ISD method component* must contribute to one or more of the
following:
(i)
(ii)
(iii)

Creation of change
Proaction in advance of change
Reaction to change
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(iv)
2.

To be agile, an ISD method component must contribute to one or more of the
following, and must not detract from any:
(i)
(ii)
(iii)

3.

Learning from change

Perceived economy
Perceived quality
Perceived simplicity

To be agile, and ISD method component must be continually ready i.e. minimal
time and cost to prepare the component for use.

* An ISD method component refers to any distinct part of an ISD method.
Agile methods are originally a reaction to the normal methods of software
development. The implementation of the traditional methods of software
development handled “complete” requirements, high-level designs and inspections
which raised some concerns and adversity among the practitioners that found
that the requirements within the software industry changed at a pace that was
too fast for the existing methods. The agile methods that occur today is better at
responding to the ever-changing nature of software, and technological industries
(Cohen et al., 2004). Beck et al (2001) created the Agile Manifesto, which states
that the purpose of agility is to focus on the customers by satisfying their needs
through delivering continuously and from an early stage. Agility prioritizes the
individual and the interactions over the tools and processes, as well as responses
to change over the strict following of an existing plan.

3.3.1

Introducing Agile Methods

There are a number of agile methods that is currently used by organizations and
industries worldwide. Qumer and Henderson-Sellers (2008) mentions Adaptive
Software Development ASD, Crystal, Dynamic Systems Development Method
DSDM, Extreme Programming XP, Feature-Driven Development FDD, and
Scrum as some of the most common when it comes to software development. The
authors conducted a study where the mentioned agile methods, as well as two
traditional software development methods (Waterfall and Spiral), was compared
against each other to determine their degrees of agility.
During the study the methods was scored based on four dimensions, where the
dimensions was split into ‘phases’ (methods lifecycle phases) and ‘practices’ (how
the methods fare in practice). The dimensions were; method scope, agility
characterization (flexibility, speed, leanness, learning and responsiveness),
characterization of agile values based on the ones mentioned in the Agile
manifesto (Beck et al. 2001) (individuals and interactions, working software,
customer collaboration, and responding to change), and software process
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characterization (development process, project management process, support
process, and process management process). (Qumer and Henderson-Sellers 2008).
The findings from the study can be seen in Figure 3.2.

Figure 3.2: Degrees of Agility (Qumer and Henderson-Sellers 2008).
The most relevant information to extract from this study is the results associated
with scrum, since scrum is the agile methodology that is used by the project
teams included in this thesis. The results show that scrum scored the highest in
degree of agility in ‘practices’, and third highest in ‘phases’. Scrum scored high in
all dimensions except leanness. Leanness describes how cost efficient the method
is. It is concluded that scrum supports processes related to project management
and development, but any results related to the suitability regarding
configuration and process management processes is not included in their findings.
The study results also found that scrum is more suitable for small and medium
sized project, rather than larger projects (Qumer and Henderson-Sellers 2008).

3.3.2

Defining Scrum

As mentioned in Chapter 3.3.1, the most relevant agile method for this thesis is
scrum since it is the methods used by the project teams involved in the study.
Scrum was originally presented as a co-creation of Jeff Sutherland and Ken
Schwaber in 1995 (Cohen et al 2004). Scrum is a model that is based on three
different components. These components are; roles, the process (activities) and
artifacts (Cervone 2011).
There are three main roles of scrum. The first role is the Product Owner (PO).
The PO is traditionally a manager for the function in which the team is located.
The purpose of the PO is to provide information about what the expected
outcomes of the project is, as well as in what order the different outcomes shall
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be dealt with. The second role is the Scrum Master (SM). The SM is a person
who traditionally is a team leader or project manager for the scrum team. There
are a number of functionalities of the SM, but the most important one is to
provide information about the method, and to establish the values and practices
that is going to be used by the team. It is also important to remove any
impediments for the work process. The last role within a scrum team is the team.
A scrum team is traditionally a cross-functional team which includes expertise
and knowledge from a number of different areas. The most common size of a
scrum team is five to ten people, and the members of the team work on the
project full time. The team is supposed to be self-organizing and the leadership
within the team can vary depending on the needs and objectives of a certain spirt
(Cervone 2011).
So, what is a sprint? A sprint is one of the five activities within scrum. The other
four are; the kickoff, the sprint planning meeting, the daily scrum, and the sprint
review and retrospect meeting. The activities will be described in the order that
they occur in the process. The first activity is the kick-off which involves defining
the high-level backlog as well as project goals for the team. A backlog is a list of
requirements for the project. The next activity is the sprint planning meeting,
and that is similar to the kick-off meeting, but it only focuses on what the
backlog and goals are for the following sprint. In both kick-off and scrum
planning meetings all scrum roles are present (Cervone 2011). The third, and
most important activity, is the sprint. The sprint is a period between one week
and one month. During the sprint the team executes the work that needs to be
done during the time frame. The work is chosen and executed individually by
team members, and everyone is responsible for the work they take on (Schwaber
2004). The next activity is the daily scrum meeting which is a short meeting, no
more than 15 minutes, where the team tracks their progress. The SM is typically
in charge of the meetings and asks the members about what they have done and
have had problems with since the last scrum, as well as what they are going to do
until the next scrum. The last of the five activities is the sprint review and
retrospect meeting. During this meeting the team members first present the
progress of the sprint to the PO and other stakeholders. The purpose is to be able
to get feedback, and to define what should be done in the following sprint. The
retrospect part of the meeting is to focus on what has been positive and negative
during the sprint (Schwaber 2004).
The last component of scrum is the artifacts. The artifacts are product backlog,
sprint backlog and burn down charts. The product backlog is consisting of the
requirements for the project and is provided by the PO. The sprint backlog is
made up of broken-down tasks from the main product backlog that will be
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executed during the sprint. The sprint backlog should be updated every day
during the scrum and should ideally not consist of more than 300 tasks. Every
task should also be having a time-estimate for how long it will take to execute.
The last artifact is the burndown charts. A burndown chart’s purpose is to give
an easy overview of the progress of the sprint. The charts show how many tasks
the sprint originally included, and how many tasks currently remains. The chart
is updated daily, and the aim is to have zero remaining tasks after a sprint
(Cervone 2011).

3.3.3

Summary of Agility

Agility is defined as follows; “the continual readiness of an information systems

development (ISD) method to rapidly or inherently create change, pro-actively or
reactively embrace change, and learn from change while contributing to perceived
customer value (economy, quality, and simplicity), through its collective components and
relationships with its environment” (Conboy 2009, p. 337).

Agile methods are originally a reaction to the normal methods of software
development. Traditional software development methods were considered to slow
and inflexible for the fast-paced industry (Cohen et al 2004). Agile methods focus
on customer satisfaction and on continuous deliveries (Beck et al 2001).
Scrum is the main agile methods used by this thesis study. Scrum consists of
three different components; roles, the process (the activities), and artifacts. The
three main roles are the Product Owner (PO), the Scrum Master (SM), and the
team. The five main activities are; the kickoff, the sprint planning meeting, the
sprint, the daily scrum and the sprint review and retrospect meeting. The three
artifacts of scrum are; the product backlog, the sprint backlog, and burndown
charts (Cerone 2001; Schwaber 2004). A Scrum team usually consists of 5-10
people, and a sprint usually last between 1-4 weeks.

3.4 Measuring Creativity and Innovation
Innovativeness and creativity are vital part of the organizational strive towards
competitiveness within an industry. For an organization or business to have
successful implementations of a product, program of service there is a dependency
of generating a good idea, and furthermore developing that idea into something
beyond its original state (Amabile et al. 1996). To be able to know how creative
an organization, and its work environment is, there are tools which can be used
to assess the creative climate of a particular work context. One of these tools is
called KEYS and is presented by Amabile et al (1996), see KEYS Scales for
assessing the Climate of Creativity (Amabile et al. 1996) Table 3.2.
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Table 3.2: KEYS Scales for assessing the Climate of Creativity (Amabile et
al. 1996)
Scale name

Description

Organizational
Encouragement

An organizational culture that encourages creativity through the fair,
constructive judgement of ideas, reward and recognition for creative
work, mechanisms for developing new ideas, an active flow of ideas,
and a shared vision of what organizations is trying to do.

Supervisory
Encouragement

A supervisor who serves as a good work model, sets goals
appropriately, supports the work group, values individual
contributions, and shows confidence in the work group.

Work Group
Support

A diversely skilled work group in which people communicate well, are
open to new ideas, constructively challenge each other's work, trust
and help each other, and feel committed to the work they are doing.

Autonomy or
Freedom

Access to appropriate resources, including funds, materials, facilities,
and information.

Resources

A sense of having to work hard on challenging tasks and important
projects

Challenging
Work

Freedom in deciding what work to do or how to do it; a sense of
control over one's work.

Workload
Pressure
(negative)

An organizational culture that impedes creativity through internal
political problems, harsh criticism of new ideas, destructive internal
competition, an avoidance of risk, and an overemphasis on the status
quo.

Organizational
Impediments
(negative)

Extreme time pressures, unrealistic expectations for productivity, and
distractions from creative work.

The tools KEYS present a number of different conceptual categories that each
contain psychological dimensions (KEYS Environment Scales) that have an effect
on creative behavior. The majority of the dimensions are related to intrinsic
rather than extrinsic creativity motivation, which means that the person is more
creative when the source of the motivation is coming from within. Example of
that is when a person is motivated by the interest, enjoyment and challenges that
work provides (Amabile et al. 1996). Extrinsic motivation is provided externally
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and can create barriers for creativity due to a feeling of being controlled and
pressured (Amabile et al. 1996).
The results from the research of Amabile et al. (1996) is that the dimensions that
play the most important role in influencing creative behavior of projects is:
challenge, organizational encouragement, work group supports, supervisory
encouragement and organizational impediments. It is also mentioned that this
tool is suitable to use within any level of organizational work, as long as the
people that is involved are based in the same environmental context (Amabile et
al. 1996). Additional assessment tools, such as interview and questionnaires, can
be also be used in conjunction with KEYS to further strengthen the findings
regarding the creative climate.
Göran Ekvall (1996) developed a questionnaire for how to measure the creative
climate of any work context, called Creative Climate Questionnaire (CCQ). The
questionnaire has demonstrated a capability of distinguished a ‘stagnated’
organization from an ‘innovative’ organization (Isaksen et al. 1999). It has been
assessed, validated and deemed reliable since it has provided consistent results
across various groups and contexts (Isaksen et al. 1999). The CCQ is
demonstrated in Table 3.3.

Table 3.3: Creative Climate Questionnaire (Ekvall, 1996)
Dimension

Description

Challenge

The degree to which members of the organization are involved
in its daily operations and long-term goals. In a high challenge
climate, people are intrinsically motivated to make contributions, and
find joy and meaningfulness in their work and invest much energy.

Dynamism
and Liveliness

The eventfulness of the life of the organization. A highly dynamic
situation is when new things occur often and alternations between ways
of thinking about and handling issue often occur. The atmosphere is
lively and full of positive energy, “full speed”, and “go”.

Playfulness
and Humor

The spontaneity and ease that is displayed. A relaxed atmosphere
with jokes and laughter characterize the organization which is high in
the dimension.

Freedom

The independence of behavior exerted by the people in an
organization. In a climate with much freedom, people are given
autonomy to define much of their own work. People are able to exercise
discretion in their-day-to-day activities, and people take the initiative to
acquire and share information.
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Risk Taking

The tolerance of uncertainty and ambiguity exposed in the
workplace. In the high risk-taking climate, bold new initiatives can be
taken even when the outcomes are unknown. People fell as though they
can “take a gamble” on some of their ideas. People will often “go out on
a limb” to put ideas forward.

Idea Time

The amount of time people can use (and do use) for
elaborating new ideas. In the high idea-time situation, the
possibilities exist to discuss and test impulses and fresh suggestions that
are not planned or included in the task.

Idea Support

The way new ideas are treated. In the supportive climate, ideas and
suggestions are received in an attentive and kind wat by bosses and
workmates. People listen to each other and encourage initiatives.
Possibilities for trying out new ideas are created. The atmosphere is
constructive and positive.

Trust and
Openness

The emotional safety in relationships. When there is a strong level
of trust, everyone in the organization dares to put forward ideas and
opinions. Initiatives can be taken without fear of reprisals and ridicule in
case of failure. The communication is open and straightforward.

Debate

Encounters, exchanges, or clashes among viewpoints, ideas and
differing experiences and knowledge. In debating organizations,
many voices are heard, and people are keen about putting their ideas
forward. Where debates are missing, people follow authoritarian patterns
without questioning. Debates focuses on issues and ideas.

Conflict

The presence of personal, interpersonal, or emotional tensions
(in contrast to idea tensions in the debate dimension) in the
organization. When a level of conflict is high, groups and individuals
dislike or hate each other and the climate can be characterized as
“warfare”. Plots and traps are common, gossip and back-stabbing occur.

(negative)

The questionnaire consists of ten dimensions that relates to a number of climatecharacteristics associated with individual, group, and organizational creativity.
The nine first dimension have a positive relation to creativity, but the tenth,
‘conflict’, is negatively calibrated. The dimensions that contributes most to the
distinction between ‘Innovative’ and ‘Stagnated’ organizations are ‘Idea time’,
‘Risk taking’, ‘Debates’, and ‘Idea support’ (Ekvall 1996). Each of the ten dimensions have three to seven ‘items’ that can be measured on a 4-point scale. The alternatives are; (Ekvall 1996).
•

0 - Not at all applicable
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•

1 - Applicable to some extent

•

2 - Fairly applicable

•

3 - Applicable to high extent

3.4.1

Questionnaire Used in the Study

The questionnaire used in this thesis has been created by previous developers of
the management system. The two mentioned tools, Amabile’s et al. KEYS (1996)
and Ekvall’s Creative Climate Questionnaire, CCQ (1996), made up the
foundation of the questionnaire that was used. The questionnaire is mostly based
on Göran Ekvall’s CCQ and the ten dimensions of creative climate, but Isaksen
et al. (1999) pointed out that the questionnaire was lacking certain areas. For
that reason, the questionnaire has been complemented with three areas from
Amabile’s et al. KEYS. The areas that was added was ‘Sufficient resources’,
‘supervisory encouragement’, and ‘workload pressure’. The last area is considered
an obstacle and is therefore negatively contributing to the finalized creativity
score of the questionnaire. This issue was resolved by inverting the scores from
this category so that a high score still has positive contribution. In total the
questionnaire has 13 dimensions and each dimension consist of four statements.
Each statement is scored on a four-point Likert scale where the four alternatives
are the same that Ekvall (1996) presents; Not at all applicable (0), Applicable to
some extent (1), Fairly applicable (2), and Applicable to high extent (3).

3.4.2

Summary of How to Measure Creativity/Innovation

There are tools which can be used to assess the creative climate of a particular
work context. One of these tools is called KEYS and is presented by Amabile et
al (1996). KEYS present a number of different conceptual categories that each
contain psychological dimensions (KEYS Environment Scales) that have an effect
on creative behavior. The most important role in influencing creative behavior of
projects is; challenge, organizational encouragement, work group supports,
supervisory encouragement and organizational impediments.
Creative Climate Questionnaire (CCQ) presented by Göran Ekvall (1996) is
another measuring tool. The questionnaire consists of ten dimensions that relates
to a number of climate-characteristics associated with individual, group, and
organizational creativity. The dimensions that contributes most to the distinction
between ‘Innovative’ and ‘Stagnated’ organizations are; idea time, risk taking,
debates, and idea support. Each of the ten dimensions have three to seven ‘items’
that can be measured on a 4-point scale with the following alternatives; not at all
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applicable (0), applicable to some extent (1), fairly applicable (2), and applicable
to high extent (3).
The questionnaire that was used in this study was created by previous developers
of the management system and is based on ten dimensions from Ekvall’s CCQ
(1996) and three dimensions from Amabile’s et al. KEYS (1996).

3.5 Connection Between Creativity, Innovation and
Agility
In software development industries the innovation process is marked by low startup costs and short lead times. This is due to the agile practices that are
dominating the industry. The process of generating code, testing it, and delivering
a sample to the customer can all be achieved during one single day. This is not as
common in other industries. Industries consisting of hardware product often
require physical instruments or tools to evaluate and try the product, which
increases the costs and lead times (Moe et al., 2010).
It might seem that the connections between agile processes and innovation
processes are not obvious and that agile practices does not contribute to benefits
of innovation and creativity. However, Hannola et al. (2013) presents a
comparison that concludes that agile practices can in fact contribute to enhancing
innovation. More traditional innovation processes are struggling in a number of
areas such as knowledge transfer, inflexible implementation plans, understanding
of customer needs, how to handle a shared vision, and how to handle changed
requirements. Agile practices address these issues through involving customers in
the project process, co-dependence between project team and the customer
(instead of inflexible preset plans), operating in common spaces to improve
knowledge transfer, and operating in iterations to more easily adapt to changes in
requirements from customers. Agile methods are practicing a “learn-by-doing”
approach when exploring problems, which contributes to increased levels
innovation. However, there is a need to hinder too much customer involvement
since it might have a negative effect on creativity (Gassmann et al., 2006).
Moe et al. (2010) mentions that agile processes are contributing to enhance
innovation processes, but does not contribute enough to facilitate innovation and
creativity alone. This is based on a study of a Software development company
called Atlassian which used a scrum-combination as their agile method. The
findings from the study showed that the project members lacked freedom and
time to explore be creative and generate ideas, and also that the flexibility with
the teams was low due to specialization. To enhance the creativity the company

36

had complemented their agile methods with other activities such as Google’s 7020-10 rule to incorporate more creativity time.
Wu’s et al. study (2011) focuses on how to efficiently manage Software
development projects to increase innovation and creativity. Based on the study,
there are some clear links between the nature of agile methods and the ideal
execution of innovative software development projects. The authors recommends
that project plans are made flexible to be able to respond to changes in
requirements, that work processes (including planning, exploration and execution
of tasks) should be performed in iterations, and that project groups are not to
large but include a diversity in knowledge.

3.5.1

Summary of Connection Between Creativity,
Innovation and Agility

Software development industries generally have shorter lead times and lower
start-up costs than industries with hardware products (Moe et al., 2010).
Agile practices have several characteristics that contribute to solving common
issues with traditional innovation processes, but agile practices needs to be
complemented with additional activities and tools to fully facilitate creativity and
innovation (Hannola et al., 2013; Moe et al., 2010). To generous customer
involvement can harm creativity (Gassmann et al., 2006).
Wu et al. (2011) provides information on how to manage software development
projects to enhance innovation and creativity, and the information is clearly
connected to agile practices.

3.6 Analysis of Theoretical Findings
The main findings from Chapters 3.1 (Overview of Creativity), 3.2 (Overview of
Innovation), and 3.3 (Overview of Agility) are used when revising and improving
the ICE 1.0 system into the new ICE 2.0 system, and formulating new
requirements. To be able to properly utilize the findings there is a need to
analyze it by comparing them against each other and find connections and
differences between them. To maximize the comprehension and simplicity for the
reader the analysis is presented in Figure 3.3. The figure portrays which findings
that are aligned in literature as barriers or enablers to creativity and innovation,
and which findings that have contradictions. Similar findings have been grouped
up under a common label, for example ‘perceptual blocks’ and ‘willingness to
change’ are both related to “Adaptability” which is one of the created labels in
the figure.
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Figure 3.3: Analysis of theoretical findings.
The findings from the theory chapter show that there are clear link between some
of the characteristics that are considered enablers and barriers. An example of
this is that ‘supervision and feedback’ from management is considered an enabler
for creative output while ‘insufficient feedback’ and ‘poor supervision’ are both
considered to be barriers to creativity. In the same ‘inflexibility’ and ‘constant
way of thinking’ are barriers while ‘adaptability’ and ‘flexibility’ are enablers.
There are also some characteristics that are considered barriers or enablers which
do not have a counterpart in the other category, such as ‘knowledge
management’, and ‘curiosity’. However, there are also some contradictions in the
literature regarding some of the characteristics. The contradictions mainly relates
to “diversity” and “external motivation”. External motivators such as ‘goals set
by others’, ‘recognition’, and ‘money’ are considered to be negative kinds of
motivators which is not exclusively inspiring the individual or the team to
perform, it also provides stress and moves the focus to the wrong objectives
(Amabile 1988). External motivators that are considered to be positive are
deadlines, feedback and rewards. Regarding diversity the contradictions in the
literature refers mainly to the degree of diversity. Diversity as a concept seems to
be widely seen as something positive and beneficial for creative output, but the
advantages can become disadvantages if there is too much diversity within a
team. The advantages are often related to the broad knowledge background and
experience available in a team, but if there are too much differences between the
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knowledge of the member if can create knowledge gaps that are increasing the
difficulty and time consumption of solving problems and creating ideas. Based on
the information provided by academia it is necessary to strive for diverse
knowledge and experience when assembling project teams, but it is also important
to be aware of the complications which can arise from knowledge gaps.
When analyzing the findings in this manner and seeing some clear links and
connections, as well as contradictions between creativity- innovation-, and agile
characteristics it provides good information about which of the characteristics to
emphasize on during the ICE 2.0 development stage of the study. If most of the
enabling tools, as well as the contradictions are taken into consideration when
formulating the new ICE 2.0 system and the majority of the barriers are avoided
the probability of ensuring a good quality management system is increased.
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4 Revision and Improvement of ICE
Management System
In this chapter of the report the revised and improved Innovative and Creative
Environment management system (ICE) will be presented and discussed more
closely. The changes that has been made to the 1.0 version of ICE system
(presented in Chapter 1.6) are largely based on the mapped out academic findings
from the literature study, which are described in this chapter. A complete list of
all the changes included in the ICE 2.0 system is also presented. Some indications
from the findings from the first workshop (presented in Chapter 6.4) has also
been taken into consideration when formulating the new ICE 2.0 system. The
requirements for the 2nd level of the ICE management system are also displayed
in this chapter.

4.1 New ICE 2.0 Management System
The new ICE 2.0 management system is based on the ICE 1.0 system which is
presented in Chapter 1.6 and seen in Figure 1.3. The levels are the same and the
meaning of them have not changed. The topics are also the same as the 1.0
version of the management system. The changes that has been made refers to the
sub-topics and the requirements. As mentioned previously, the changes are
largely based on the academic findings from the literature study, and partly based
on the results from the benchmarking questionnaire CCQ1 presented in Chapter
6.2. The complete list of the new requirements will not be displayed in this report
due to secrecy, but the requirements for Level 2 of the new ICE 2.0 system is
presented in Chapter 4.2.
The development process of the ICE 2.0 system started with a large scale
summary of the literature study. All of the articles that was used in the study
was scanned and each trait, characteristic, statement, indicator, et cetera (in the
future referred to as ‘items’), related to either creativity, innovation or agility was
mapped down under each of the 11 topics included in the ICE 1.0 system. The
items were also mapped differently depending on if they were considered a barrier
or enabler. The total amount of items mentioned by the literature across both
barriers and enablers was more than two hundred and are presented in Appendix
B.
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After all of the items was mapped into topics, the items were compared to the
existing requirements in Alten’s current ICE 1.0 system to see which of the items
already was included and supported by that version of the system. The items
that was not in any way recognized in the ICE 1.0 system was formulated into a
statement. The statements were then mapped into the existing sub-topics of the
ICE 1.0 system. Some of the statements did not belong to any of the existing subtopics, so new sub-topics was formulated so that all of the statements could be
included in the new ICE 2.0 system. Once the new sub-topics had been
formulated the ICE 1.0 system’s requirements was analyzed again to see if any of
them was misplaced and fit better to any of the other sub-topics.
13 new sub-topics emerged. 10 entirely new sub-topics was created, and three old
sub-topics were reworked (‘Job complexity’ became ‘Challenge’, ‘Team’ became
‘Synergy’, and “Customer focus” became “Lateral linkage”), which increased the
total number of sub-topics to 42. The mind mapping of the sub-topics is
displayed in Figure 4.1. The 13 new sub-topics are underlined with red.
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Figure 4.1: Mind mapping of the ICE Sub-topics.
Each of the previously mentioned steps in the development process led to the new
formulation of the ICE 2.0 management system. The ICE 2.0 system can be seen
in Figure 4.2.

42

1

2

3

4

5

1.Time Management
1.1 AVAILABLE TIME

2.1 PLANNING

3.1 USED TIME

2.Sharing Enablers
1.2 CONFIDENCE

2.2 SHARED TRUST

3.Motivational Drivers
1.3 INSPIRATION

2.3 COMMITMENT

3.3 CHALLENGE

2.4 DEFINING GOALS

3.4 TEAM GOALS

2.5 DEBATES

3.5 COLLABORATION

4.3 REWARD

5.3 COMPETITION

4.Goal Setting
1.4 UNDERSTANDING
OF GOALS
5.Knowledge Management
1.5 COMMUNICATION

4.5 OPEN CLIMATE

6.Internal Capabilities
1.6 CREATIVE TRAITS
& BENEFITS
7.Applied Learning
1.7 ADAPTABILITY

2.6 ABILITIES

4.6 RESOURCES

2.7 SKILLS
DEVELOPMENT

3.7 EXPLORATIVE
LEARNING

4.7 THE LEARNING
ORGANIZATION

2.8 SYNERGY

3.8 AUTONOMY

4.8 MANAGE
CONFLICTS

2.9 LIAISON

3.9 LATERAL LINKAGE

8.Internal Relations
1.8 POSITIVE CLIMATE

5.8 CULTURE

9.External Relations
1.9 AWARENESS OF
ENVIRONMENT

10.Managerial Support
1.10 SUPERVISION

2.10 FEEDBACK

11.Idea Management
1.11 IDEA PROCESS

2.11 IDEA REFLECTION

3.11 IDEA TRANSFER

5.9 EXTERNAL
COLLABORATION

4.10 MANAGEMENT
STYLE

5.10 RISK TAKING

4.11 INNOVATION
RESPONSIBLE

5.11 INNOVATION

Figure 4.2: ICE 2.0 management system.
To get a better comprehension and understanding of which the differences
between the ICE 1.0 system and the new revised ICE 2.0 system are, Table 4.1
has been created consisting of all the changes included in the ICE 2.0 system.
The requirements are only mentioned with their numbering. What the added or
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moved requirement implies is not mentioned due to secrecy. For information
regarding the requirements of Level 2, see Chapter 4.2.

Table 4.1: All changes included in the ICE 2.0 management system.
1
TM

Req 1.1.1, 1.1.2,
1.1.3 added

2
“Planning” added
Req 2.1.1 moved from
1.3
Req 2.1.2, 2.1.3
added to “planning”

3

4

5

“Used time” moved
from 2.1 till 3.1
Req 3.1.2 added

SE
MD

GS

“Inspiration” added

“Job complexity”
changed to
“Challenge”

Req 1.3.1 added

Req 1.4.3 added

“Defining goals”
added
Req 2.4.1, 2.4.2, 2.4.3
added

KM

Req 1.5.5 added

Req 2.5.3 moved from
1.5

“Reward” added
Req 4.3.1 added

“Competition”
added
Req 5.3.1 added

Req 3.4.1 moved from
1.4 to 3.4

“Collaboration”
added
Req 3.5.1, 3.5.2
added

IC

Req 1.6.2, 1.63
added

AL

“Adaptability”
added

“Abilities” added.
Req 2.6.1, 2.6.2, 2.6.3
added
Req 3.7.2 added

Req 1.7.1, 1.7.2,
1.7.3 added

IR

Req 1.8.2, 1.8.3
added

“Team” renamed to
“Synergy”
Req 2.8.1 added

“Autonomy added”
“Manage Conflicts”
moved to 4.8
Req 3.8.1, 3.8.2
added

“Liaison” added

ER

MS

Req 2.9.1 added
Req 1.10.1, 1.10.4
added

“Customer focus”
changed to “Lateral
Linkage”

“Feedback” added
Req 2.10.1, 2.10.2
moved from 1.10.
Req 2.10.3 added

IM

Req 2.11.1 moved
from 1.5
Req 2.11.2, 2.11.3
modified
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“Manage conflicts”
added

“Culture” added
Req 5.8.3 added

“Culture” moved to
5.8

Req 5.9.3 added

4.2 Requirements for 2nd Level of ICE
The aim of this thesis’ implementations stage was to implement the ICE
management system’s 2nd level. Some of the requirements from the 2nd level of
ICE was not fulfilled by either the changes or the findings from the CCQ2. The
requirements that was not fulfilled are included in Chapter 9 ‘Future Work’ for
aspects to consider in the future. The full list of the requirements and the subtopics that they are connected to can be seen in Figure 4.3. The requirements
that are fulfilled have been displayed in light blue.
Figure 4.3: ICE Management system Level 2
ICE Level 2
Sub-topic Short name Description
2.1.1

2.1 Planning

1. Time
management

Topic

2.1.2
2.1.3

2.2 Shared
trust
2.3
Commitment
2.4 Defining goals

4. Goal Setting

3. Motivational 2. Sharing
Drivers
enablers

2.2.1

Applicable to high extent
(CCQ2) , Scrum, JIRA
Fairly applicable (CCQ2),
Scrum, JIRA
Scrum, JIRA

Fulfilled by:

Agile practices
Agile practices
Agile practices

Scrumboard, Brainstorming
sessions

Agile practices,
Team

Fairly applicable (CCQ2),
Brainstorming sessions,
workshops
Applicable to high extent
(CCQ2) , Scrum, JIRA

Agile practices,
Team

Team members show trust by supporting
other's ideas

2.3.1

Team members are assigned to tasks accoring
to preference not skills

2.4.1

Goals should be elevating (formulated in a way Scrum, Planning meetings
that is stretching the physical and mental
limitations of the individuals and the team)

Team

2.4.2

Goals regarding creativity are formulated and Scrum, Planning meetings
should be defined with broad terms.
Production-oriented goals are avoided as much
as possible
Goals are realistically set and achievable
WORKSHOP, Scrum, Planning
meetings
individuals actively raise and discuss issues
Fairly applicable (CCQ2),
WORKSHOP, daily scrum,
interactions
Individuals appreciate and give response to
WORKSHOP, daily scrum,
interactions
other’s opinions
Individuals share opinions and
Fairly applicable (CCQ2),
thoughts
WORKSHOP, daily scrum,
scrum board, interactions
Individuals feel that the team does not have
Fairly applicable (CCQ2)
any taboo subjects (internally)

Team

2.4.3

2.5.2
2.5.3

2.5 Debates

How this is handled:

2.2.2

2.5.1

5. Knowledge
management

Individuals are responsible for planning their
work activities and work-hours
Team members plan time for idea generation
and creative thinking, if necessary
Team members plan time for solving problems
and issues
Team members can present ideas without
protecting them

2.5.4
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Team

Team
Team

Team
Agile practices,
Team
Team

2.7 Skills
2.6 Abilities
Development
2.9 Liaison 2.8 Synergy

9. External 8. Internal
relations Relations

7. Applied
Learning

6. Internal
capabilities

ICE Level 2 Continued
2.6.1

Team members are able to use their expertise Future Work
when performing tasks

Team,
Individuals

2.6.2

Team members have the ability to solve
problems
Team members have the ability to respond to
changes
Team members use time to continuously
develop skills

Future Work

Team,
Individuals
Team,
Individuals
Team,
Individuals

2.8.1

Team members contribute to the team spirit

Applicable to high extent
(CCQ2)

Team

2.8.2

Team building exercises

Team

2.8.3

Team building activities are performed when
needed
The team is cross-functional and diverse

2.8.4

The team perceives itself to be cohesive

2.9.1

Team members initiates and maintains contact External communication
or connection with customer or external
channels
expertise

Corporate
structure

2.10.1

Team member provides individual feedback
Fairly applicable (CCQ2)
regularly during supervising activities
Team member values and recognizes individual Fairly applicable (CCQ2)
contributions during supervising activitites
Ex: Gives specific feedback on resolved tasks

Supervising
team member
Supervising
team member

2.10.3

Team member provides easy project/process
overview through artifacts and interactions
during supervising activities

Scrum board, JIRA, personal
talks

Agile practices,
Supervisor

2.11.1

Team members have time and routines for
sharing and pitching ideas

Agile practices,
Team

2.11.2

Team members have time and routines for
evaluating ideas

2.11.3

Team members have time and routines for
exploring ideas

WORKSHOP, Idea/Suggestion
section on Scrum board,
Brainstorming sessions
Fairly applicable (CCQ2),
WORKSHOP, Brainstorming
sessions
Fairly applicable (CCQ2),
WORKSHOP, Brainstorming
sessions

2.6.3
2.7.1

2.10 Feedback
2.11 Idea
Reflection

11. Idea
Management

10. Managerial
support

2.10.2
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Applicable to high extent
(Case Study)
Future Work

Applicable to high extent
Team
(Case study) , Involvement in
team-assembly process
Involvement in teamTeam
assembly process

Agile practices,
Team
Agile practices

5 Implementation of Changes and
Methods
The empirical findings from the study of the scrum team (Chapter 6.1) and the
results from the benchmarking questionnaire (Chapter 6.2) pointed to a number
of changes that needed to be made to the work environment and work process.
This chapter presents all the implemented changes with thorough descriptions
and explanations, as well as how they are linked to the requirements of the
management system.

5.1 Optimizing Scrum Board
During the initial four weeks of the study the project team had one way of
tracking the work progress of the task in the sprints, as mentioned in Chapter
6.1. The only tool which provided information regarding this matter was the
online scrum board found on the Alten intranet. The online scrum board was a
tool that the company had been using for a number of years to track the task
progress for various projects. To be able to utilize the online scrum board all
project team members needed to use JIRA (Atlassian, 2018), which is a software
for management of work tasks, to create their A-, B-, and C-tasks online and
then assign themselves to the task (tasks are explained in Chapter 6.1). Once the
tasks were created everybody needed to go into JIRA and log time in each task
they had been working on. After each of the mentioned steps was done the task
progress could be tracked in the intranet, which is accessed in a different website
than JIRA.
A mentioned in Chapter 6.1 the project team expressed some concerns with the
online scrum board as the only tool of tracking the task progress for each sprint.
The main reason for the concerns was the difficult interface of the online scrum
board, see Figure 6.1. The Tasks was only categorized regarding which tasks was
created (Open), currently worked with (In progress) and completed (Resolved). It
was perceived difficult to track the tasks that belonged to a certain individual. It
was also perceived difficult to see what the kind of work the tasks was linked to.
To be able to satisfy the needs of the project team a physical scrum board was
created using a whiteboard from the office. The scrum board’s main purpose was
to make the tracking of the sprint progress easier and more convenient for the
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team, so they were asked to be included in the decision-making process of
designing the scrum board.
The main layout of the board was influenced by traditional scrum boards. Scrum
boards can be designed in many different ways depending on the project it
belongs to, but many scrum boards have some things in common. An example of
such a traditional design can be seen in Figure 5.1.

Figure 5.1: Example of a traditional Scrum board layout
It is divided in a number of different column that usually consist of stages of
progress, such as ‘To do’, ‘In progress’, ‘Verification’ / ’Review’ and ‘Completed’.
The first column is usually assigned to ‘Stories’ or ‘Backlog’ to determine what
parts the project should be displayed in the different rows. Another common
feature is that tasks within the scrum board are color-coded depending on what
kind of work the tasks was linked to (e.g. coding-tasks are blue, and meetings are
orange).
After discussions with the project team where they provided valuable input on
what they valued in a scrum board a layout of the physical scrum board emerged.
The initial layout of the board can be seen in Figure 5.2.
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Figure 5.2 Initial layout of physical scrum board
The most notable differences between the team’s scrum board preferences and
common scrum board designs are that the ‘Stories’ /’Backlog’ is removed and
replaced by a column describing which user is associated with each row. The
reason behind doing this change is that the team perceived the majority of the
tasks to be person-specific and not project-specific, and if each team member has
their own row the progress-tracking would become even easier. Other features
provided in the scrum board was the traditional color coding of task depending
on the kind of work they are associated with. The color coding are as follows;
•

Pink – Task related to work with the report or thesis of an individual

•

Light green – Task related to work with the autonomous cars

•

Orange – Administrative tasks

•

Yellow – Notes earmarked for the ‘Problems’-section of the scrum board

•

Blue – Tasks that does not suit under any of the other color-codes.

There were also a few sections within the scrum board that was included to
enable the possibility to add necessary information. These sections were
‘Problems’ and ‘Absence’. Problems referred to issues that arose during the work
process that needed to be solved either individually or collectively. The absence
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section was created to inform the each other whenever a team member was out of
the office.
During later stages of the thesis, the need for a new section of the scrum board
became apparent. Amabile (1988) mentioned that it is important to recognize
ideas, and exchange feedback on ideas. Singer and Adkins (1984) and SIS (2013)
highlighted the importance of having a system for suggestions and idea reflection.
This led to changes to the scrum board layout, where the ‘Absence’ section was
replaced by a new section called ‘Ideas/Suggestions’, see Figure 5.3.

Figure 5.3: Idea/Suggestion section of Scrum board

5.2 Altering Reoccurring Tasks in Sprints
As mentioned in Chapter 6.1 the project team uses Scrum as their agile method
of choice when performing their work. One of the included elements in their
version of scrum is to divide all of the work into tasks that are weighted by
estimated time and priority (A-, B-, and C-tasks).
From the beginning of the study the team had some work tasks which were
completely new every sprint, and a few tasks which were always reoccurring in
every sprint. The concept of having A-, B- and C-tasks was appreciated by the
project team and it helps overseeing the work process so that structure was left
intact. There were some raised concerns that the concept was difficult to follow
due to complexity of accurately estimating the time needed for each task. Some
team members felt that the levels of stress did increased if any of the tasks did
take more time than originally estimated since it reduced the remaining time for
the rest of the work tasks. For that reason, it started to show that the individual
C-hours got left unspecified at some occasions during the study. At some other
occasions, team members felt that they needed more C-task hours so took hours
from either A-tasks or B-tasks.
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To be able to solve this problem and to reduce the easily increased levels of stress
caused by work tasks, a new reoccurring task was introduced in the sprint
planning meetings. The task is called ‘Unforeseen activities and problem solving’
and is labeled a B-task. In each sprint some of the tasks takes up more time than
originally estimated, which means that every sprint will cause stress and lost
time. By introducing this new task every individual in the team could include a
“time-buffer” of time in the schedule earmarked for taking care unforeseen
activities and problems that occurred. The buffer would make the work schedule
more flexible for the team members, which is a creativity enabler (Mumford
2000). The estimated time for this task was frequently set at 3 hours, but the
estimated time is not preset for each sprint. Not all sprints are alike and therefore
some sprints need a larger “time-buffer” than others.

5.3 Interactive Presentations
An important aspect of working together as a team is to be able to have good
understanding about the tasks lying ahead, and to have good understanding of
the prerequisites for performing those tasks. A great way of making sure that
each member of the team has the required knowledge is to have good knowledge
transfer mentalities and methodologies within the team. Good socialization
among team members is a key for transferring knowledge from one individual to
others. Socializing is also a good way of generating new knowledge. New
knowledge generated by one individual can be triggered by knowledge shared by
another individual. This is a good way for a team to be creative through
collaborative socialization (Alavi and Leidner 2001; Nonaka 1994).
A good way to have knowledge transfer between team members is to hold
presentations. The main aim of conducting the presentations for this study was to
establish a mentality within the team that knowledge transfer is present, and
should be present, in the work environment. The aim of conducting the
presentations for the team was to bring light to topics that was deemed crucial
for the upcoming work. In collaborations with the PO two important topics was
highlighted. The topics were; Agile methods, and Key Performance Indicators
(KPI). Agile methods were the topic of the first presentation and was held in an
early stage of the study so that the team became familiar with the methodology
of the work process they were going to be utilizing. The second presentation
regarding Key Performance Indicators was held at a later stage. This presentation
was of importance for the team since it would help them understand the purpose
of KPIs and what they are before agreeing on which KPIs to use for their own
work tasks. At the end of both presentations the team was asked a few discussion
questions aimed to engage them in the topic, involve them in discussions with
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each other, and allow them to ask questions of their own. If the team feels
involved they are more likely to adapt (Bessant and Caffyn 1997). For that
reason, their involvement was an important ingredient.

5.4 Workshops and Brainstorming Sessions
At this point in the study there was a number of different issues that had been
addressed. Task progress tracking was simplified and a system for idea processing
was created through the introduction and optimization of the physical scrum
board, flexible and less stressful schedules was addressed through adding the
“time-buffer”-task to the reoccurring tasks, and the team was familiarized with an
environment which enables knowledge transfer and socialization through
involving them in interactive presentations.
The next step of the implementation stage was to conduct two workshops with
the team. The reason for why the workshops were held was for the team to get
familiarized with the methodology and the concept of having a workshop. It was
also a way to include the team in debating with each other, which was one of the
chosen focus areas for the implementation stage, see Chapter 6.2. A workshop
includes several different elements that is aligning with creative output, the idea
process, such as; idea support, idea recognition, being open to other’s ideas,
collaboration, interaction, involvement, time to think creatively, collective
commitment, among others (SIS 2013; Ekvall 1996; Nonaka 1994; Isaksen &
Lauer 2002; Amabile et al. 1996; Amabile 1988).
The workshops took place in the later stages of the study. The team was by that
time well aware of the work process, the environment surrounding them, and the
resources that was available to them. The topic of the first workshop was:
‘Workload Pressure’, and this topic was a suitable topic for two main reasons.
The first reason was that Workload Pressure was one of the dimensions from the
questionnaire that was chosen to focus on during the implementation stage. The
team had good knowledge of the work process after 3 months of experience, and
that also involved the negative effects of the process. By gaining their input on
what issues related to workload pressure could be improved, problem areas could
be identified and included in the management system, as well as taken into
consideration for future work. The second reason was that the team had shown
signs of stress and concerns related to their workload. This was an opportunity
for the team to air thoughts and ideas with each other, and to feel that their
opinion regarding an important topic is heard, supported and discussed. They
also had the opportunity to collectively try to generate solutions to common
problems, which is also connected to the topic of the second workshop: ‘Final
demonstration’. The team had a common goal to have a presentation in mid-June
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for the extended team as well as the internal organization called ‘Final
demonstration’. This presentation needed to be planned and organized to be both
informative and entertaining for the audience. Conducting a second workshop was
a good way to approach these needs and to further familiarize the team with the
creative benefits of workshops. The structure of both workshops was inspired by
the NOW, WOW, HOW model (Törlind 2013).
The workshops started with a short introduction presentation where the
workshops’ topics, purposes and structures were explained to the team. The three
steps were explored during brainstorming sessions where the team was asked to
assess the topics based on the NOW, WOW, and HOW. During the first
workshop the team highlighted different thing that they had been thinking of
that could be seen as issues. Some regarded the software part of their work tasks,
and some was more related to the general work environment and prerequisites,
which is more of relevance for this thesis. For example, they mentioned during
the first workshop that; they felt a strong limitation in the available time to
perform all tasks required for their thesis, that there were too high expectations
at times, there was work-tasks that was out of scope, that goals were
unrealistically set, that goals should be set in collaboration with the individual,
the school and the supervisor, and that there were limited resources related to
crucial equipment. During the secondary workshop the topic itself was more
creative and less analytical, and the team discussed things like: that the
presentation should be involving realistic scenarios and a relevant demonstration
environment, and also that there is a need for a Plan B if Plan A would turn out
to be unrealistic over time. The team also agreed on a Plan B. During the second
seminar the team members explored their own and others’ ideas, and constantly
gave feedback and discussed advantages, disadvantages, obstacles and
opportunities.
The majority of the issues and topics that was mentioned during both workshops
was already addressed in the ICE 2.0 management system. ‘Limited by available
time’ from the first workshop was not directly linked to any requirement, so a
new ICE requirement was added. The found improvement areas from the first
workshop and their connections to the ICE requirements can be seen in Table
5.1. The secondary workshop did not search for improvement areas, but the
purpose of the workshop was connected to many the requirements in the ICE
management system which needs to be fulfilled to have enhanced creative output.
The connections to such ICE requirements can be seen in Table 5.2 in Chapter
5.5.
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Table 5.1: Workshop 1 (WS1) findings connected to ICE requirements
Identified improvement areas

ICE requirement

Limited by the available time

1.1.1 (NEW from WS1)

Too high expectations

2.4.5

Work task that are out of scope

3.3.1

Unrealistic goals

2.4.5

Goals are commonly formulated

1.3.1, 3.4.1

Limited resources for crucial equipment

1.9.2, 4.6.2

5.5 Implementations Connected to ICE
Requirements
There was a reason behind all of the implementations that was executed, and the
changes that was made. Either they are based on academic findings from the
literature study or based on input from the scrum team. Each implementation
can be linked to several ICE requirements from the new 2.0 version of the ICE
management system which the implementation fulfills. These connections are
displayed in Table 5.2.

Table 5.2: ICE 2.0 requirements connected to implementations
Implementations

Connected ICE 2.0 requirements

Adding a physical scrum board

1.5.1, 2.10.1, 2.10.3, 3.8.2

Optimization of physical scrum board

1.2.1, 1.5.1, 1.5.5, 2.2.1, 2.5.3, 2.10.3, 2.11.1,
2.11.2, 3.8.2, 3.11.1

Adding ‘Unforeseen activities’ / ‘Problem
solving’-task (“Time buffer”)

1.1.1, 1.1.2, 1.1.3, 2.1.1, 2.1.2, 2.1.3, 3.1.1,
3.1.2, 3.7.1

Conducting Informative presentations

1.5.5, 1.6.1, 3.5.2, 3.7.4

Including Interactive discussions after
presentations

1.5.5, 2.5.2, 2.5.3, 3.5.2, 3.7.4

Conducting workshops

1.2.1, 1.5.5, 1.11.2, 2.2.1, 2.2.2, 2.4.3, 2.5.1,
2.5.2, 2.5.3, 2.11.1, 2.11.2, 2.11.3, 3.5.1,
3.5.2, 3.11.2

Including brainstorming sessions in
workshops

1.5.5, 1.11.2, 2.2.1, 2.4.3, 2.5.3, 2.11.1,
2.11.3, 3.11.2

Involving Team in changes

1.3.1, 3.5.1, 3.5.2
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6 Results
This chapter is divided into three parts. The first part consist of the study of the
scrum team and the current situation at the organization which includes
observations and interactions. The second part displays the results from the
benchmarking questionnaire with a comparison to the reference values from the
reference group and the literature values. The third part presents the results from
the follow-up questionnaire with a comparison to the results from the
benchmarking questionnaire.

6.1 Study of Project Team
The team is working with the agile method Scrum, and that implies that the
team has several different meetings and interaction during each working week.
The week starts off with a sprint planning meeting on the Monday. The Monday
meetings was attended by the team, the PO and members of the extended team.
This meeting has a clear focus on breaking down the upcoming week in different
tasks that will be worked with by each team member. All tasks are “weighed” in
to different ways. Firstly, each task is labeled as either an A-, B-, or C-task
depending on priority. A-tasks are tasks that are generated from the existing
backlog of the project by the PO and are considered to have the highest priority.
B-tasks are tasks has the second highest priority and considers tasks that the
team values and finds important to engage in. Lastly, the C-tasks are task that
are formulated and valued by the individual and these have the least priority.
The second way in which the tasks are “weighed” are according to the time they
will take to execute. For each week every individual has 40 hours to assign to
different tasks. These 40 hours should be divided into 24 hours (60%) of A-tasks,
12 hours (30%) of B-tasks, and 4 hours (10%) of C-tasks. Alten originally
developed and used a concept that divided the available time in A-tasks and Btask. The addition of C-tasks was added later on after inspiration from Google’s
20% program.
5-10-minute-long daily scrum meetings was held every Tuesday to Thursday at
9.00 and only included the immediate team. During scrum meetings the team
discussed the tasks that each individual had been working on during the day
prior, if any problems occurred, and what tasks are going to be focused on during
the present day.
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A sprint review and sprint retrospect meeting were held during each Friday. The
meetings were combined, and they started with a round of each individual saying
what they had been working on an accomplished during that week. The second
step was that everybody took 30 seconds to think and then said what had been
positive, and what could be improved during the week. The last ingredient of the
Friday meeting was that the team presented a demo of some kinds where an
accomplishment or improvement was displayed for the PO and extended team
members who also attended these meetings. An important detail to mention is
that the individuals never should use words as “bad” or “negative”. The essence
of the retrospect and review meetings was to focus on positive things and to
highlight achievements.
The surrounding environment of the team was variating. The first 9 weeks of the
thesis the team was located in a central spot in the Alten office. They had good
knowledge of where tools, artifacts and other equipment could be found, and the
team started to develop certain habits and levels of comfort. During the 10th week
of the thesis the company reorganized the entire office which lead to a relocation
of the team and extended team. The new location was less open and more
shielded from the rest of the office. The team members expressed some slight
annoyance with having to move their working stations.
“The move itself took time from our regular tasks, and the new location will take some
time to get used to” - Anonymous team member, during the sprint review meeting of
week 10.

The new location the within the office only lasted for 5 weeks before a new
relocation took place. The new location was even more shielded from the rest of
the Alten office since it was located in the office of one of Alten’s subsidiaries
right next door. This time the team did not focus as much on the move itself.
The mental focus was set on their work and the distraction of the move had less
impact.
“You just moved your station and continued to work on the task you were working on” Anonymous team member, during a daily scrum meeting. Week unknown.

In spite of the reoccurring relocations the team expressed appreciation that the
team was always located closely together internally and that the PO and
extended team also was close by. This allowed for easier interactions and
collaboration between the involved people.
In the beginning of the study the work process of the team was only displayed on
an online scrum board on the Alten intranet. This scrum board displayed all the
tasks that the team had created on an online task-management program called

56

JIRA. The online scrum board can be seen in Figure 6.1. The team had access to
a whiteboard as well, but it was not in use. The team expressed some concerns
with following the work process online since the interface was difficult to follow.

Figure 6.1: Online Scrum board
JIRA was not the only software tool that the team used. They also used Jenkins
(framework software for continuous integration), GIT (managing software for
source control) and Gerrit (reviewing of code).

6.2 Findings from Benchmarking-Questionnaire
(CCQ1)
The questionnaire that is described in Chapter 3.4.1 was used to measure the
perceived levels of creativity that surrounded the studied agile project team and
their environment. The reason for why this questionnaire is used in this thesis is
due to the benefits they provide regarding short-term indications of the perceived
effects of the implementation stage, as well as the god possibilities to compare the
findings to previous studies. The benchmarking questionnaire, called CCQ1, was
used in the third week of the thesis study. It was important to be able to gather
data from the original state of the project team and its environment, and for that
reason CCQ1 was answered as early as possible.
In Figure 6.2 and Figure 6.3 the results from the CCQ1 is presented. The figure is
showing the mean scores from each of the 13 different dimensions included in the
questionnaire. The two dimensions that was negatively scored (‘Conflicts’ and
‘Workload pressure’) has been reversed so that the overview of the results will be
easier to follow and understand. In the figures four different bars are displayed.
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The two furthest to the left are the studied agile project team and the reference
group. The two furthest to the right show results from creative/innovative
examples of project teams. In Figure 6.2 the examples are taken from Ekvall
(1996) who has compared organizations that are innovative and stagnated. In
Figure 6.3 the examples are gathered from Amabile (1996) who asked the
participants of her study to take the questionnaires with the most creative, and
least creative projects that they have been a part of in mind.
3
2,5
2
1,5
1
0,5
0

Scrum team

Reference group

Innovative

Stagnated

Figure 6.2: Benchmarking questionnaire results. CCQ (Ekvall 1996).
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pressure
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Supervisory
encouragement

Reference group
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Figure 6.3 Benchmarking questionnaire results. KEYS (Amabile et al. 1996).
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Both of the creators of the two tools have highlighted some of the dimensions as
extra associated with the creative/innovative work than others. These dimensions
are ‘idea support’, ‘debates’, ‘idea time’, ‘risk taking’, and ‘supervisory
encouragement’. The authors claim that these dimensions are more associated
with creative/innovative work since they are more distinguished than some of the
other dimensions. It can also be seen in Figure 6.2 and Figure 6.3 that the
comparable values for low/high creativity, and innovative/stagnated
organizations differ significantly for the mentioned dimensions. Some of the other
dimensions that also differ reasonably much are less defined, such as ‘Playfulness
and Humor’. ‘Conflicts’ are more considered an effect than a value that is
controllable and is therefore not mentioned as one of the more associated
dimensions even if the value-gap between the reference values is the largest one.
When analyzing the results from this questionnaire it is important to be aware of
factors that can have an impact on the outcome. The original questionnaires were
used over 20 years ago and some of the dimensions had more than 4 statements.
This time the statements are four for each dimension and some of them are
formulated slightly differently. The participants are also lower which increase the
risk for errors that are caused by; lack of anonymity, time pressure and company
awareness. The results from the questionnaire should be regarded as an indication
of the current state, rather than facts.
The CCQ1 did display some interesting data. The studied team did have a higher
mean score than the reference group and the low creativity/stagnated score in
7/13 dimensions. In two of the six dimensions that this did not happen, the score
was higher than the high creativity/innovative score (‘Trust and Openness’ &
‘Playfulness and Humor’). The studied team also had higher score than the high
creativity/innovative score in 6/13 dimension. The three dimension that was
clearly bad scores was ‘Debates’, ‘Idea time’ and ‘Workload Pressure’. From the
scores on the highlighted dimensions by the authors it is found that the
‘Supervisory encouragement’ had a good score, while ‘idea support’, ‘debates’,
‘Idea time’ and ‘risk taking’ had scores that was surpassed by both the reference
group and the high creativity/innovative score. The dimensions with the mean
score that stands out significantly in from the CCQ1 is ‘Risk-taking’ and
‘Workload Pressure’. Regarding ‘Risk taking’ the reference score of high
creativity/innovative organization is very high and therefore none of the other
scores are close. According to an interview with Ingrid Kihlander (Director of
Product Innovation Engineering Program at KTH) made by a previous developer
of the management system [13th March 2015], there are only a few companies that
reach the reference value of the ‘Risk taking’ dimension. Based on the results
from the CCQ1 the dimensions that will be the main focus during the
implementation stage of the thesis will be;
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•

Idea support

•

Debates

•

Idea time

•

Workload Pressure

These dimensions have been chosen since their scores have indicated that there is
room for improvement, they are dimensions closely associated with creative
benefits (Ekvall 1996; Amabile et al. 1996), and they do all fit, partly or fully, the
2nd Level of the ICE system which will be the focus during the implementation
stage. ‘Risk-taking’ has been discarded for the implementation since it cannot be
linked to the second level of implementation.

6.3 Findings from Follow-up Questionnaire (CCQ2)
The first questionnaire was filled in by the studied agile project team and a
reference group. The same groups were asked to fill in the questionnaire again.
The questionnaire that was used was identical to the first questionnaire that they
filled in. The participants were also identical at both occasions. The reason
behind the follow-up questionnaire was to be able to get an indication on how the
team have perceived the implemented changes onto their work environment and
their work process. The results from the Follow-up questionnaire (CCQ2) is
displayed in Figure 6.4 and Figure 6.5. Figure 6.4 displays the results from the
Scrum team and the reference group from CCQ1 and CCQ2, as well as the
reference values of high innovation/creativity and low innovation/creativity from
literature (Ekvall 1996; Amabile 1996). Figure 6.5 displays a comparison between
the CCQ1 and CCQ2 valued from the Scrum team exclusively. The focus
dimensions for the implementation stage have been framed in grey.
The results from the questionnaire from the Scrum team was somewhat expected
and in line with the desired outcome. Three of the dimensions that was the main
focus during the implementation stage (Idea time, Idea support, and Debates)
showed clear indications of improvement compared to the benchmarking
questionnaire, and one dimension showed a lower score. Workload pressure was
the dimension which showed a lowered mean score compared to CCQ1. The nine
dimensions that was not the focus during the implementation showed mixed
results compared to the outcome of the CCQ1. Four dimensions (Freedom, Trust
and Openness, Dynamism and Liveliness, and Risk taking) showed an increased
mean score compared to CCQ1, two dimensions showed a decreased mean score
(Challenge and Sufficient resources), and three dimensions showed an identical
mean score (Playfulness and Humor, Conflicts, and Supervisory encouragement).
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For the reference group there was some mixed findings. Eight dimensions scored
higher than CCQ1, and five scored lower.
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Idea time
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Sufficient resources

Supervisory encouragement

Scrum team (CCQ1)

Scrum team (CCQ2)

Reference group (CCQ1)

Reference group (CCQ2)

Innovative & High Creativity
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Figure 6.4: Results from CCQ2 compared to results from CCQ1 and reference
values.
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Figure 6.5: Comparison of Scrum team’s mean scores from CCQ1 and CCQ2
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7 Analysis and Comparison to
Literature
This chapter regards the analysis of the study. The analysis is divided into two
parts. The first part consists of an extensive analysis of the entire implementation
phase. The second part consist of the analysis related to the ICE 2.0 management
system. Both parts of the analysis revisits literature and theories presented in the
Theory chapter (Chapter 3) and compares it with the empirical findings
presented in the Results chapter (Chapter 6).

7.1 Analysis of Implementations
A factor that needs to be taken into consideration when comparing the mean
scores is that there are some differences between the reference group and the
studied agile project team. The members of the reference group had previous
experience of working together and was also familiar with their work environment
and work process. They also worked towards common team goals during the
majority of the time. The studied agile project team had never worked together
before this study, they were not familiar with either the work environment or the
work process. Also, the majority of their objectives was based on individual goals.
These differences in prerequisites is likely to have had an impact on the teams’
mean scores from both CCQ1 and CCQ2. However, the reason for including a
reference group is to see if any cross-organizational changes have influenced both
teams’ scores. So, even if the reference group scored higher or lower than the
studied agile project team the interesting thing is the differences between the two
teams’ internal scores from CCQ1 compared with CCQ2.
The results from the CCQ2 showed some interesting data. As mentioned, some of
the mean scored from the Scrum team aligned with expectations and desired
outcome, but Workload pressure showed scored that is negative compared to the
CCQ1. Based on Figure 6.4, the initial indication is that the situation has become
equally worse as the results suggests, but when analyzed further there are some
interesting aspects to consider. The first aspect to consider is that the difference
between the Scrum team mean scores is similar to the difference between the
reference group mean score for the same period of time. There are similarities
between the two team’s project schedules which might be affecting the scores in a
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similar manner. Both teams have project deadlines approaching and this is likely
to have effects of the perceived workload pressure felt. Regardless, the mean score
of the scrum team is lower than it was after CCQ1 when it was considered to
have the largest improvement potential which is negative. The second aspect to
consider is that the implementation stage did not actively address the workload
pressure that the project team was currently experiencing. The implementations
connected to the workload pressure was addressed during the first workshop with
the aim to generate solutions for how to minimize the workload pressure
experienced in the future. The restricted time frame of the study prevented the
generated solutions to be implemented and furthermore take effect on the
perceptions of the team.
The findings from the first workshop pointed to that the main causes of workload
pressure were related to external motivation. This aligns with the findings of
Amabile (1988). Amabile mentions that external motivation such as money,
recognition, and goals set by others contributed negatively to creative output.
The same was found from the first workshop where the main cause of workload
pressure was the formulated goals in connection with the available time. The
goals that was set was perceived to be too ambitious for the time frame, which
generated higher levels of pressure. However, the author also mentioned deadlines
to be an example of positive external motivation. The perceptions of the Scrum
team were that the deadline was not seen as an uplifting motivator, but a
contributor to increased stress. Also related to the findings from the first
workshop was that the team perceived there to be a lack of available resources
related to crucial equipment and to some degree workforce associated with the
project work. This is visible in the results from CCQ2 where the mean score of
the Scrum team is considerably lower than the CCQ1 mean score.
The findings from the first workshop suggested that the team had experienced
crucial time loss during the project work due to a lack of certain equipment that
was central for their work tasks. There had also been occasion where additional
workforce would have been helpful to perform certain work tasks that was
perceived to be out of scope for the team members to execute, but still crucial to
be able to reach the formulated goals. This is something that Amabile (1988) also
mentions in her research. In the interview study consisting of more than 120
participants performed by the author the third most mentioned enabler for
creative output was sufficient resources. Singer and Adkins (1984) talks about
facility-oriented blocks as a crucial barrier to creativity. One of the suggested
solutions by the Scrum team was to recruit additional workforce and purchase
additional copies of the crucial equipment. Their desire to invoke change aligns
with Feinberg (1965) who mentions that one of the ways to overcome facility-
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oriented blocks is to campaign for improved resources and to highlight
improvement areas. Another finding from the first workshop suggested that the
team pointed to a lack of documentation related to software and coding during
the work process. They felt that more proper structure in the code and in the
instructions for the software would be both relevant and helpful for relieving
workload pressure. Insufficient documentation was an aspect that was not
previously considered to have a connection to creative output.
Aside from the negative change of the Workload pressure mean-score the
remaining focus dimensions of the implementation stage showed indications of
positive developments. Relevant to mention is that the reference group scored
lower on CCQ2 compared to CCQ1 in each of the focus dimension, which
indicates that the results from the Scrum team is not affected by organizational
changes. Debates was one of the dimensions with positive indications. Debates
was addressed during the implementation in a number of ways. The first way was
during the presentations regarding agile methods and KPI. The presentations
were followed by discussion questions where the participants were included in
debates and discussion regarding the topics, and where a space for them to voice
opinions and thoughts was created. Debates was also addressed in general terms
during the study, and examples of that is that the participants were involved in
decision-making processes and that their opinions were heard when designing the
scrum board, as well as when introducing the “time-buffer”-task in the sprints.
Involvement is something that Bessant and Caffyn (1997) is pointing to as an
enabler of adapting to change, which in extension is an enabler for creativity.
Debates was also addressed during the both workshops where the team was
briefly introduced to the topic before they were encouraged to freely speak their
minds. The interactions that followed lasted for more than one hour during both
workshops, and during this time several different thought, opinions, and concerns
was discussed and debated. The second workshop was aiming to decide on a
suitable and entertaining final demonstration at the company which is a creative
topic and it allowed for team member participation and discussion to a large
degree. During the second workshop the team members actively provided their
views and opinions on others’ ideas, and many of them also presented ideas of
their own. At one moment a team member came up with an idea based on what
another person had said, which lead this person to take control over the
whiteboard, paint a picture representing this idea, and encouraging the other
team members to give feedback to this idea. The discussions and debates during
the second workshop resulted in a number of ideas, constructive feedback to those
ideas, and alternative solutions which ultimately lead to a collective agreement of
a final demonstration structure. The outcome of both workshops has to be
considered to be successful from a creative stand point. All ideas and solutions
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was forged through knowledge transfer, socializing with each other, and
constructive providing feedback.
Based on the indications from the workshops and the other interactive elements
from the implementations stage some of the theories presented in the literature is
strengthened. Nonaka (1994) as well as Alavi and Leidner (2001) mentions that
socialization and interactions between different parties is a good way to both
bolster transfer knowledge, but also to generate new knowledge by building on
existing knowledge. Ekvall also mentioned that in organizations where many
voices are heard, and people are keen about putting their ideas forward, people
are less likely to follow authoritarian patterns, which is a barrier to creativity.
The debates that arose is likely to have played a part in the increased mean score
for the scrum team, which is a good indication on increased levels of socializing,
trust, participation and mental activity among the participants.
The implementations related to the reoccurring tasks in the sprint was something
that was influenced greatly by the team itself. The team had mentioned that
there was a need for more time to handle unforeseen activities and obstacles that
occurred, and therefore the “time buffer”-task was introduced among the B-tasks
in sprints. The original purpose of this was to be able to prevent increased levels
of stress, but additional benefits arose due to the implemented “time-buffer”-task.
The levels of perceived flexibility (statements related to Dynamism from the
CCQ2) and Freedom among the team members increased notably. During the
implementation stage there was several introduced changes to the teams work
process and work environment which tested the team’s levels of adaptability to a
high extent. The introduced changes were generally well received by the Scrum
team, and there were low levels of reluctance towards embracing the changes and
adjust to the new work process and work environment in the end of the study. In
the middle of the study the team expressed annoyance related to the first change
of work station, but later on during the second work station change the team
reacted better, and put less energy and focus on expended the time and effort
that the move demanded. This shows signs that the team developed a good
adaptability which is relevant within organizations in fast changing industries. A
willingness to change and embrace change is an enabler for creativity (Bessant
and Caffyn, 1997). If there is fears of change or other emotional blocks within the
organization there are a high likeliness that creative thinking is decreased or even
completely sidestepped (Singer and Adkins, 1984).
One of the characteristics of creative teams that was considered to be essential for
the effectiveness of a team was its diversity. However, the literature was torn
between whether diversity was an enabler or barrier for creativity. Jackson (1992)
and Hoever et al (2012) argued that diversity in knowledge and work-tasks are
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beneficial for the creative output of a team, while Sethi et al. (2002) claim that a
too diverse team can be an impediment to creative output due to the creation of
knowledge gaps and the time that is demanded to decrease those gaps. During
this study there was a significant diversity in the team. There was diversity in
knowledge and there was diversity in the work tasks executed by the team
members. Each team member had several work tasks that was disconnected
entirely from the work tasks of the other individuals. At several occasions team
members contacted external expertise directly for input on specific work-related
matters. This clear division of work tasks increased the output from the
individual in its own work process, but it created a clear knowledge gap between
the team members. Regardless of the clear diversity and knowledge gaps that
existed within the team the results from the CCQ2 indicated that the creative
output of the team was not harmed. The mean score for both the Idea support
and Idea time had increased. This is an indicator that the knowledge gaps and
diversity that was present did not harm the creativity of the team noticeably. It
also indicates that direct contact with external expertise is an enabler for
creativity and effectiveness at work. During the workshops it also showed that
the interactions and knowledge transfers that occurred generated a number of
solutions and ideas. It indicates that the diversity was used as an advantage for
knowledge and idea creation.
To summarize, several of the characteristics found in the literature study with
connections to creativity, innovation, as well as the 2nd level of the ICE
management system was addressed during the implementation stage. Based on
the outcome of the implementation some of them showed indications of becoming
either stronger of weaker linked to creativity as either an enabler or barrier, and
some new enablers and barriers emerged from the study. A few characteristics
located in the 2nd level of the ICE management system was not investigated in
the implementation stage due to a limitation of time and down-prioritizing. These
were: ‘Individuals have specific expertise’, ‘Individuals develop new skills’, and
‘The effect of having production-oriented goals’. The summary of the correlation
between literature findings and study findings can be seen in Table 7.1. Note that
diversity is mentioned in two locations due to the

67

NEW

Table 7.1: Analysis of Enablers and Barriers for Creativity and Innovation
in 2nd level of ICE system based on findings.
ENABLERS

BARRIERS

Direct contact with external expertise or
customer

Insufficient documentation

STRENGHTENED

Flexibility
Freedom

Collaboration

Shared trust

Feedback

Socialization

Involvement

Diversity

Feeling of
significance

Knowledge transfer

Goals set by
others
Unrealistic
expectations

Insufficient
resources
Limited time

WEAKENED

NOT
INVESTIGATED

Adaptability

Expertise

Development of
skills

Deadlines

Production-oriented goals

Diversity

7.2 Analysis of ICE 2.0 Management System
The new formulation of the ICE management system is largely based on the
findings from the literature study. The topics of the system has not been adjusted
or expanded during this thesis and the focus has been on revising and
complementing it with additional sub-topics and requirements. The majority of
the existing sub-topics of the system was linked to the first two levels of the
system, due to the increased difficulty to affect the structure and routines of the
internal and extended organizational in the higher levels of the system. The focus
of the implementations stage was the second level of the system, but there was
not specific focus area during the revision of the system. The changes were made
based on the findings related to all of the levels. As mentioned in Chapter 4.1 the
ICE 2.0 system had 10 completely new sub-topics which complemented the
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system in areas where the old ICE 1.0 system provided insufficient information.
The 10 new sub-topics was divided across the levels in the following way;
•

Level 1 - 1 New Sub-topic

•

Level 2 - 4 New Sub-topics

•

Level 3 - 3 New Sub-topics

•

Level 4 - 1 New Sub-topic

•

Level 5 - 1 New Sub-topic

The first level was the focus area during the original formulation of the old ICE
1.0 management system, which became apparent. The first level of the system
was well researched and room for improvement was smaller than other levels. The
majority of the new sub-topics was added to the two dimensions that was related
to team creativity (Level 2 and 3), and the reason is likely to be related to the
main focus of the implementations stage, as well as the increased difficulty of
affecting creative output during the higher levels.
The focus areas highlighted in the literature plays a large role in the formulation
of the new system since literature provides the foundation for the changes. For
example, when literature mentions time management there is a large focus of on
planning, as well as on ensuring that there is enough available time, which are
both linked to the earlier levels of the system. Another example is that the topic
that was revised the most was “Motivational drivers”, which got 2 completely
new sub-topics and two of the old sub-topics was revised. The reason for this is
that motivational is something can be divided into self-motivation and external
motivation (Amabile 1988). Self-motivation is linked to individuals, and external
motivations are linked to the surroundings. Due to this division in the literature
there was links between all of the levels in the system and “motivational drivers”.
The opposite is “Sharing enablers”, which was not revised at all. Sharing enablers
are closely associated with the mental aspects of individuals (confidence) and
relationships between individuals (trust), which is exclusively linked with the
earlier levels of the system (Singer and Adkins 1984), and therefore this topic of
the system still lacks guidelines and requirements in the higher levels of the ICE
management system.
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8 Discussion, Conclusion and Ethical
Concerns
This chapter includes a general discussion of different matters and thoughts that
arose during the study. It also presents a conclusion where the formulated
research questions are revisited and answered, as well as a section related to
ethical concern that are connected to the outcome of this thesis study in a broad
context.

8.1 Discussion
A large number of the findings from the literature study show clear links between
which characteristics are considered enablers and barriers. Some examples are
that freedom is considered an enabler and constraint is perceived as a barrier, as
well as that a technically and socially skilled manager is seen as an enabler, and
that a manager that is lacking skills in the same areas are considered to be an
impediment to creativity. The same thing can be said about the enabler-barrier
relationship between sufficient and insufficient time and resources (Amabile 1988;
Singer and Adkins 1984; Oldham and Cummings 1996; Mumford 2000). This
became apparent when the formulation of the system had over 200 found
characteristics and traits but there were far from the same amount of changes
that could be made and implemented. Many of the characteristics were closely
related and were merged into one requirement during the revision of the system.
The ICE management system that has been regarded in this thesis study is
intended to be applicable in a vast number of context and industries. The
purpose is to be able to provide guidelines and requirements for this and other
organizations when managing agile projects. There is a contradiction in the
purpose and the nature of the study since the management system is evaluated
based on one specific context. The formulation of the system itself is largely
based on the findings from the literature study and is therefore less affected by
the context of the study.
As mentioned in Chapter 7.1 the different prerequisites and experience between
the studied agile project team and the reference group is likely to have had an
impact on the mean scores in the questionnaires. However, since the interesting
part of the questionnaires’ mean scores are the differences between each team’s
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individual scores from CCQ1 and CCQ2 (and not the comparison of the scores
between the two teams) the different prerequisites of the teams is perceived to
have a low impact on the outcome of the study.
The Questionnaire that was used during this study is based on literature. 10 of
the 13 dimensions are based on Ekvall’s ‘Creative Climate Questionnaire’ (1996),
and 3 of the dimensions are based on Amabile’s et al (1996) ‘KEYS’. The
questionnaire was not created for this thesis. It had been used related to the
original creation of the ICE system. The questionnaire is good for evaluating the
creative environment surrounding a project team. This is of value for evaluating
the first level, and the second level to some degree, of the ICE management
system. The negative side is that the questionnaire lacks in evaluating the specific
requirements of the system. It was requested to use the existing questionnaire due
to the benefits related to comparison to the effects of the old ICE 1.0 system. To
be able to more accurately determine the effect of the changes and the
implementations it would be more beneficial to use a different questionnaire.
Naturally it is difficult to know what questions to include in a questionnaire to
optimize the validation of the findings since the focus areas are determined after
the benchmarking-questionnaire.
The outcome of this study should be regarded as indicators of a certain results,
rather than as facts. This is due to a number of factors that could have affected
the findings. The first reason is that there was a short time available for the
implementation stage. To be able to draw more accurate conclusions of any
implementations there is a need for the implementations to set and the new
interpretations to form. The timeframe of 20 weeks limited the ability long time
between the first changes and the second questionnaire. A second reason for why
the findings should not be seen as facts is that the studied agile project team had
very few common goals in comparison to the number of individual goals. This is
likely to have an effect on their perceptions since the questionnaires and the
implemented changes are more aimed towards teams that are working towards
common goals. The last reason is that the first questionnaire was answered during
the third week at the company. During this time the team had limited experience
of the work environment and on the work process. If the benchmarkingquestionnaire was answered later on during the study the results might have
differed. This was taken into considerations prior to the first questionnaire was
answered, but the limited timeframe disabled any opportunities for it to occur at
a later stage.
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8.2 Conclusion
The conclusion section of this chapter will revisit the two research questions that
was formulated to guide the study. The two questions are answered separately
and presents connections to the literature study, as well as the empirical findings
from the study.

8.2.1

Revisiting Research Question 1

RQ1: “Which of the key barriers and enablers for individual and organizational
creativity, found in literature, are strengthened or weakened based on the findings
from this study?”
The first part of the thesis study was aimed towards looking into literature and
previous research to see what the key characteristics for increased and decreased
creative and innovational output are related to both individuals and to
organizations. The second part of the study generated empirical data, and this
questions purpose was to find out how to what degree the findings from literature
and the empirics aligned.
Based on the findings from the literature study there are a number of
characteristics that are mentioned by several authors as either barriers or
enablers to creativity and innovation. Such enablers are; motivation (or selfmotivation), curiosity, flexibility, risk-orientation, experience, knowledge of a
specific matter, synergy with the group, freedom, communication, sufficient time
and resources, making time for creative thinking and idea generation,
participation, collaboration, trust, and team-spirit. Barriers for creativity and
innovation based on the literature are; lack of motivation, lack of skill in a
specific area, inflexibility, a lack of social skills, organizations with inappropriate
reward systems, lack of cooperation between departments, lack of freedom in how
to approach tasks, lack of organizational support-interest or faith in projects,
poor project management, inappropriate feedback of evaluation, unrealistic goals
and expectations, insufficient resources, time pressure, unwillingness to change or
take risks, and competition between colleagues that cause self-defensive attitudes.
Diversity and external motivation was seen as contradictions since it was
considered too be both an enabler and a barrier to creativity among authors.
External motivators such as; money, recognition, goals set by other and jealousy
were considered barriers. Some others such as deadlines, rewards and feedback are
considered enablers.
Based on the implementation stage and the findings from CCQ2 some of the
characteristics’ connections to creativity and innovation as either an enabler or
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barrier has become stronger or weaker. This includes characteristics that was only
mentioned once, as well as several times in literature. Enablers with links that
has become strengthened are; flexibility, freedom, collaboration, shared trust,
feedback, socialization, involvement, diversity, feeling of significance, knowledge
transfer, and adaptability. Barriers that has become strengthened are; goals set
by others, insufficient resources, unrealistic expectations, and limited time. One
enabler has become weakened, and that is the external pressure: deadlines. Since
diversity was considered a contradiction after the literature study and became
increasingly identified as an enabler during the implementation, its links to
barriers has become weaker. One new barrier and enabler was found during the
study. ‘Direct contact with external expertise or customer’ emerged as an enabler,
and ‘Insufficient documentation’ emerged as a barrier. The complete summary of
the characteristics’ connections to creativity and innovation after the
implementation stage can be seen in Table 7.1.

8.2.2

Revisiting Research Question 2

RQ2: “What effects did the implemented changes have on the team’s perception
of the work process?”
Based on the comparison between the Benchmarking Questionnaire (CCQ1) and
the Follow-up Questionnaire (CCQ2) there were indications that suggested that
the implemented changes affected the studied agile project team’s perceptions.
The focus dimensions of the implementation stage were; ‘Idea support’, ‘Debates’,
‘Idea time’, and ‘Workload pressure’. Out of those, the three first dimension
indicated an improved perception from the team. The statements that received a
higher mean score was; ‘Unusual ideas often occur in the discussions here
(Debates), ‘People I work with take time to explore new ideas’ (Idea time), and
‘New ideas are considered without fault finding and obstacle raising’ (Idea
support). Workload pressure on the other hand showed decreased scores, with the
statement: ‘People here have too much to do in too little time’ recording the
largest negative change. The mean score-comparison between the CCQ1 and
CCQ2 for the reference group displayed that each of the four dimension scored
lower on the second questionnaire, which indicates that the different scores was
not caused by common organizational changes, but could be caused by the
different prerequisites of the teams. Two of the scores (Debates and Idea
time) from the studied team was also higher than the “Innovative & High
Creativity” reference values which is an indicator that the creative output has
reached levels that are beneficial for organizations. ‘Idea support’ showed a score
that was similar to the “Innovative & High Creativity” reference value which is a
positive indicator as well. The clear negative data was collected from the
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‘Workload Pressure’-dimension. The studied team scored significantly lower on
this dimension than both the CCQ1 and CCQ2 scored of the reference group, as
well as both the “Innovative & High Creativity” and “Stagnated & Low
Creativity” reference values. Aside from the focus dimensions the team also
scored higher on the four of the remaining nine dimension, where Risk-taking saw
the most increased mean-score. Three of the dimensions had the same meanscores on the two questionnaires, and two dimensions had a lower mean-score.
Out of those two ‘Sufficient resources’ decreased the most.

8.3 Ethical Considerations
When conducting a research study there are always a number of ethical
considerations to be aware of and to acknowledge. The most common ethical
concern that are mentioned are related to the way the study is conducted, the
methodologies that are used, and how the participants are approached. These
aspects are mentioned in Chapter 2.7 in this paper. There are other ethical
considerations to consider which are more affiliated with a broader context. This
study includes findings of value or this organization, and possibly others that
looking to improve their creative output from agile projects. These findings
provide information that could influence decision that affects individuals and
organizations.
Related to this thesis there can be a conflict of interest between the organization
and their individuals that are caused by a changed management approach to agile
projects. Management might feel that certain individuals are not suitable for
particular projects due to a lack of belief in the individual’s ability to adapt to
the ICE 2.0 system, leading to an enhanced difficulty for the individual to get
projects. Another possible ethical concern can be that the management system
increases an organizations competitive ability to an extent that the competitive
balance within an industry is affected and other organizations are less able to
attract customers and employees. In extension, this can enable the more
competitive organization to increase their market share and their asking prices
from customers which has long-term negative effects on society. In markets where
there is effective competition between organizations the incentives for the
organizations to become more efficient in their production, distribution, adoption
of technology, and innovation increases. These sources of improved productivity
lead to higher quality products and lower asking prices, which is connected to
growth in society and decreased poverty (Godfrey 2008). To overcome this ethical
concern as much as possible, the ICE 2.0 management system was developed from
a general perspective that could be applied to several different context and
organizations.
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9 Future Work
The main focus of this thesis was the revision and improvement of the ICE
management system, as well as implementation of the second level. In the future
there is a need to implement the five requirements from the 2nd level that was not
possible to implemented during this study (Req 2.4.1, 2.4.2, 2.6.1, 2.6.2, and
2.7.1), as well as the remaining levels (3 to 5) which has not yet been applied to a
project team and evaluated. The remaining requirements for Level 2 must be
studied with a different approach where individual skills, individual contributions
and individual learning is central. The higher levels are increasingly focused on
innovations and innovative actions. Studies regarding innovations is of a higher
difficulty than what 20 weeks’ worth of time can provide, and a suggestion would
be to grant such a study more time.
The changes made to the ICE management system has been discussed and
approved by the company, but there is still a need for validation of the system in
a more extensive manner. The Implementation phase showed some indications of
the effects but for there to be a true validation of the system a questionnaire need
to be formulated in accordance with the structure of the management system.
The questionnaires that was used in this was formulated before the new structure
of the system was set, and the system itself did not get direct evaluation and
validation.
During the first workshop some ideas was raised regarding how to relieve
workload pressure for future project work. One of the main things that was out of
scope for this study was to define the responsibilities among the team members
and extended team, or even internal organization more clearly. There were
suggestions that an extra employee was needed to have sole responsibility for
organizing the accessibility and structure of necessary software, which was not
defined during the study. It will be beneficial for the organization and future
projects if the areas of responsibility are made clearer and more defined.
Responsibility is one topic that could be added to the ICE management system
which is not currently included. The scope of this thesis was to revise and
improve the system but extending it to include more topics where it is needed
could be beneficial for future use.
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LIKERT GRADING SCALE
Not at all applicable (0)
Applicable to some extent (1)
Fairly applicable (2)
Applicable to high extent (3)
CHALLENGE. Statements:

•
•
•
•

The people I work with understand and are involved in the company’s long term goals
and visions
The work atmosphere here is filled with energy
People here experience joy at work
Most people think their job is meaningful and stimulating

FREEDOM. Statements:

•
•
•
•

The people I work with have sufficient opportunity to make their own decisions, find
information and show initiative
People here make choices about their own work
The people I work with contact other people in the organization themselves to discuss
problems and suggestions
There is a great feeling of freedom here

IDEA SUPPORT. Statements:

•
•
•
•

The people I work with are actively encouraged to put forward new ideas and suggest
improvements
People here receive support and encouragement when presenting new ideas
Many new ideas are presented here
New ideas are considered without fault finding and obstacle raising

TRUST AND OPENNESS. Statements:

•
•
•
•

People here do not steal each other’s ideas
There is support for the initiative so you feel encouraged to take new one
Many different voices are heard here
Communication here is open and straightforward

DYNAMISM AND LIVELINESS. Statements:

•
•
•
•

Alterations between ways of thinking about and handling issues often occur
There is a sense of "full-speed" and "go" in the organization
News are quickly embraced in the business
There are often new projects here

PLAYFULNESS AND HUMOR. Statements:

•
•
•
•

I work in a relaxed environment
People laugh and joke with each other.
People here have a sense of humor
You see many happy faces here

DEBATES. Statements:

•
•
•
•

I believe that the people I work with raise and actively debate issues
We don’t have ’taboo’ subjects
Many different points of view are expressed here
Unusual ideas often occur in the discussions here.

CONFLICTS. Statements:

•

There is a great deal of personal tension here
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•
•
•

There are power and territory struggles here
There are a lot of people here who cannot stand each other
Plots and traps are usual elements in the everyday work

RISK TAKING. Statements:

•
•
•
•

The people I work with are prepared to take risks in implementing new ideas.
People here are able to take bold action even if the outcome is unclear
Decisions here are prompt and rapid
Concrete experimentation is preferred to detailed investigation and analysis here

IDEA TIME. Statements:

•
•
•
•

Time is available to explore new ideas

The People I work with take time to explore new ideas
It is possible to think outside instructions and planned routines
People here have time to discuss and elaborate new ideas

WORKLOAD PRESSURE. Statements:

•
•
•
•

People here have too much work to do in too little time.
There are unrealistic expectations for productivity here
There are distractions here that prevent creative work
Time pressure here is perceived as externally introduced and controlled

SUPERVISORY ENCOURAGEMENT. Statements:

•
•
•
•

Our
Our
Our
Our

supervisor
supervisor
supervisor
supervisor

sets appropriate goals
provide us with a good work model
values individual contributions
shows confidence in the work group

SUFFICIENT RESOURCES. Statements:

•
•
•
•

Generally, I can get the resources I need for my work.
The resources allocated in our projects shows the organization’s strong belief in our
work
We have the required competence in our team
If new skills are required, we have time and support to acquire them
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Appendix B
Creativity, Innovation and
Agility Items
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Items

References

Time management
Implement flexible work schedules

Mumford, 2000

Time management strategies that considers creative processes

Mumford, 2000

Take time to develop new ideas regardless of pressure

Feinberg, 1965

Allow time for idea generation

SIS, 2013

Time to think creatively about problems

Amabile, 1988

Sharing enablers
Questioning

Singer & Adkins, 1984

Mutual feeling of trust

Hennessey & Amabile, 1988

Mutual feeling of confidence

Hennessey & Amabile, 1988

Trust

Isaksen & Lauer, 2002

Sell your ideas even though they might be ill-received

Feinberg, 1965

Build up resistance to criticism

Feinberg, 1965

Not worry about status

Feinberg, 1965

Motivational drivers
High motivation

Singer & Adkins, 1984

Being self-driven

Amabile, 1988

Excited by work itself

Amabile, 1988

Enthusiastic

Amabile, 1988

Attracted by the challenge of the problem

Amabile, 1988

Having a sense of working on something important

Amabile, 1988

A belief in, or commitment to the idea

Amabile, 1988

Challenge arising for the intriguing nature of the problem itself or
importance to the organization

Amabile, 1988

Internally generated sense of urgency generated from competition
with outside organizations

Amabile, 1988

Creative work will receive appropriate reward

Amabile, 1988

Goal setting
Goals that are elevating

Isaksen & Lauer, 2002

Goals formulated towards creativity

Shalley, 1991

Creativity goals are formulated with broad terms

Shalley, 1991

Avoid production-oriented goals

Shalley, 1991

Unrealistic expectations

Amabile, 1988; Amabile et al., 1996

Too great workload within an unrealistic timeframe

Amabile, 1988

Knowledge management
Elaboration

Guilford, 1973

Open channels of communication

Singer & Adkins, 1984

Good communication channels

Bessant & Rush, 1995

A system for suggestions

Singer & Adkins, 1984

Participation in decision-making

Isaksen & Lauer, 2002

Involvement enhances likeliness to adapt to changes

Bessant & Caffyn, 1997

86

Unified commitment

Isaksen & Lauer, 2002

Socialization - knowledge transfer and generation

Nonaka, 1994

Combination - knowledge creation

Nonaka, 1994

Externalization - knowledge creation

Nonaka, 1994

Internalization- knowledge creation

Nonaka, 1994

Collaboration generates new ideas

Nonaka, 1994

Interactions generates new ideas

Nonaka, 1994

Clear meetings

Brown & Eisenhardt, 1997

Extensive communication

Brown & Eisenhardt, 1997

Internal Capabilities
Curiosity

Guilford, 1973; Amabile, 1988

Concentration

Singer & Adkins, 1984

Knowledge background

Singer & Adkins, 1984

Flexibility

Singer & Adkins, 1984

Ability to analyze

Singer & Adkins, 1984

Ability to synthesize

Singer & Adkins, 1984

Persistence

Amabile, 1988

Energy

Amabile, 1988

Intellectual honesty

Amabile, 1988

Fluency

Guilford, 1973

Tolerance of ambiguity

Guilford, 1973

Originality

Guilford, 1973

Independence

Guilford, 1973

People with ideas

Singer & Adkins, 1984

Proper internal communication channels

ISS, 2013

Sufficient resources

ISS, 2013; Amabile, 1988

Speed

Beck et al., 2001

Leanness

Beck et al., 2001

Special talent in the field

Amabile, 1988

General problem-solving abilities

Amabile, 1988

Tactics for creative thinking

Amabile, 1988

Talent

Amabile, 1988

Expertise

Amabile, 1988

Acquired knowledge in the particular field

Amabile, 1988

Broad general knowledge

Amabile, 1988

Diversity

Hoever et al., 2012; Jackson, 1992

Good social skills

Amabile, 1988

Good political skills

Amabile, 1988

Brilliance

Amabile, 1988

High levels of general intelligence

Amabile, 1988

An ability to adjust behaviors and roles after situations

Isaksen & Lauer, 2002
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Applied learning
Ability to adapt to change

O’Connor, 2008

Willingness to change

Bessant & Caffyn, 1997

Support for change

Bessant & Caffyn, 1997

Understanding of change

Bessant & Caffyn, 1997

Patients (Takes time to implement)

Bessant & Caffyn, 1997

Identifiable organization structure

O’Connor, 2008

Interface mechanisms with the mainstream organization

O’Connor, 2008

Exploratory processes

O’Connor, 2008

Requisite skills and talent development

O’Connor, 2008

Governance and decision-making mechanism at the project

O’Connor, 2008

Appropriate performance metrics

O’Connor, 2008

An appropriate culture and leadership context

O’Connor, 2008

Ubiquitous across the organizations

Adler et al., 2009

Automatic learning without management intervention

Adler et al., 2009

Iterative phases of standardization and experimentation

Adler et al., 2009

Gap-driven organization (space between current and ideal state)

Adler et al., 2009

See problems as opportunities

Adler et al., 2009

Learn by failures

Adler et al., 2009

Being failure tolerant

SIS, 2013

Responsiveness

Beck et al., 2001; Sherehiy et al., 2007

Not bound by old ways of doing things

Amabile, 1988

Not biased by preconceptions

Amabile, 1988

Explore different perspectives rather than having to impose an
already determined approach

Amabile, 1988

Internal relations
Synergy arising from the qualities of the individuals in the group

Amabile, 1988

Good report with others

Amabile, 1988

Being a good listener

Amabile, 1988

Being a good team-player

Amabile, 1988

Being open to other’s ideas

Singer & Adkins, 1984

Has heterogeneous personnel policy

Singer & Adkins, 1984

Freedom

Amabile, 1988

Corporate climate marked by cooperation and collaboration

Amabile, 1988

An atmosphere where innovation is prized and failure is not fatal

Amabile, 1988

Team-spirit

Isaksen & Lauer, 2002

Result-driven structure

Isaksen & Lauer, 2002

Standards of excellence

Isaksen & Lauer, 2002

Consciousness for conflicts

SIS, 2013

Clear and defined responsibilities

SIS, 2013

Clear priorities

Brown & Eisenhardt, 1997

Vision

SIS, 2013
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Strategy

SIS, 2013

External relations
Encourages contact with outside sources

Singer & Adkins, 1984

Customer collaboration

Beck et al., 2001

Methods and tools for internal and external openness and
collaboration

SIS, 2013

Proper external communication channels

SIS, 2013

Managerial support
A manager who serves as a good role model

Amabile, 1988

A manager who is enthusiastic

Amabile, 1988

A manager who has good communication skills

Amabile, 1988

A manager who protects the project team from outside
distractions and interference

Amabile, 1988

A manager who matches tasks to workers skills and interests

Amabile, 1988

A manager who sets clear direction without managing too tightly

Amabile, 1988

Management has enthusiasm for new ideas

Amabile, 1988

Creating an atmosphere free of threatening evaluation

Amabile, 1988

Understanding of individual strengths and weaknesses

Hennessey & Amabile, 1988

Principled leadership

Isaksen & Lauer, 2002

Sufficient support

SIS, 2013

Easy process/project overview

SIS, 2013

A general sense that creative work will receive appropriate
feedback

Amabile, 1988

A general sense that creative work will receive appropriate
recognition

Amabile, 1988

Evaluation

Amabile, 1988

Surveillance

Amabile, 1988

Feedback

Amabile, 1988

External support and recognition

Isaksen & Lauer, 2002

Positive and informative feedback when environment is
autonomous

Zhou, 1998

Supportive supervision

Amabile & Gryskiewiicz, 1987

Managerial supervision that aimed to increase self-esteem and selfconfidence

Vosberg, 1998

Great management and leadership

Matzler et al., 2010

Be inspiring

Matzler et al., 2010

Help promote new ways of performing tasks

Matzler et al., 2010

Assemble and establish collaborative teams

Matzler et al., 2010

Semi-structured management structure that fosters intrinsic
motivation

Brown & Eisenhardt, 1997

Leadership that recognizes creativity

SIS, 2013

Leadership that manages risks

SIS, 2013

Leadership that support all employees in the creative process

SIS, 2013
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Idea management
Ability to toy with ideas

Singer & Adkins, 1984

Secondary creativity (idea generation through work with previous
break-through made by others)

Guilford, 1973

Self-actualizing (primary creativity: idea generation through
genuine break-through)

Guilford, 1973

Brainstorming sessions

Singer & Adkins, 1984

Has groups responsible for idea generation

Singer & Adkins, 1984

Assigning non-specialists to problems

Singer & Adkins, 1984

An organizational mechanism for considering new ideas

Amabile, 1988

Well defined principles for idea generation, idea selection and idea
development and implementation of ideas

SIS, 2013

Identify creativity drivers

SIS, 2013

Exploring tools for creativity

SIS, 2013

Having a systematic process for idea management ( selecting an
idea, overcoming related obstacles, and then exploring it)

SIS, 2013

Divergent thinking

Guilford, 1973

Exploration

Adler et al., 2009

Develop commitment and dedication to your ideas

Feinberg, 1965
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