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Management Summary

An implementation strategy is proposed to implement a set of metrics, as identified in section 4.1, to keep
track of performance andwell-being at work. With a foundation of knowledge from literature and analysis
of existing problems and requirements, a set of Key Performance Indicators (KPIs) is identified, and two
dashboards are designed. With these dashboards, an implementation strategy is written to maximize the
effect and utilization of the metrics.

Problem Identification

The action problem of the research is formulated as: ”The current employment should stay sustainable
in the (near) future.” The core problem is: ”There is a lack of easy-to-use metrics to keep track of team
performance and motivation.” This core problem is a combination of three other problems, all resulting
in the choice of not using metrics. In order to resolve these problems, the research seeks to answer the
following research question: ”What is an effective set of metrics for the department IT Build Debiteuren
Management & Betalingsverkeer to keep track of performance and well-being at work?

KPIs

Two lists of KPIs are found using systematic literature reviews and interviews. Furthermore, these inter-
views uncovered issues with the used metrics during selection, design and implementation. Additionally,
a list of inclusion and ranking requirements for newmetricswasmade based on these problems and inter-
views. The list of metrics is split up into strategic, tactical, and operational metrics to align with the varied
objectives of department managers and employees. Among the operational and tactical categories, the
six KPIs attaining the highest scores are selected, whereas three are selected for the strategic category. One
set of well-being KPIs is selected, which is elaborated with additional metrics fitting the research objec-
tive. The selection of KPIs has been conducted using the multi-criteria decision-making method and the
weighted sum model, using the ranking requirements. After scoring each KPI, validity is verified through
discussion with the manager. With these two final selections, two dashboards are designed.

Implementation Strategy

An incremental implementation strategy is set up, including multiple evaluation loops and training, sup-
porting the implementation of the dashboards to ensure long-term usage. Furthermore, management
support and the prevention of using metrics to critique employees will maximize this effort. The opera-
tional dashboard is recommended to be used during daily stand-ups, whereas the tactical and strategic
dashboardsare recommended tobeused for eachplanning interval. Thewell-beingdashboard is intended
to initiate team discussions on specific subjects during retrospectives. The results of an entire planning
interval are discussed by scrum masters and the manager, after which results and feedback should be
discussed with the teams.

Conclusion

In conclusion, this research identified three sets of metrics to measure performance and one set to mea-
sure well-being. An implementation strategy is proposed to ensure long-term use and to minimize prob-
lems, including an incremental implementation plan and recommendations for integrating the metrics
intowork processes. The selection of KPIs lead to the recommendation of developing three separate dash-
boards. Furthermore, two prototype dashboards are designed, which include recommendations on the
visualization of KPIs to maximize the effectiveness of the dashboards further.
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Using Metrics for Sustainable Employment Bachelor Thesis

1| Introduction
This chapter aims to provide the background information necessary for the research and identify and ex-
plain the core and action problems. First, the company and department are introduced in section 1.1.
Then, in section 1.2, the core and action problems are identified using a problem cluster. Section 1.3 de-
fines the scope of the research, and the chapter finishes with the research design in section 1.4.

1.1 About Achmea

Achmea, founded in 1811, is a prominent insurance company in the Netherlands with subsidiaries such
as Zilveren Kruis, Centraal Beheer, and Interpolis. While primarily operating in the Netherlands, Achmea
also has a presence inGreece, Turkey, Canada, Australia, and Slovakia. Achmea is a quickly changing com-
pany; ”To respond effectively to contemporary needs, we are evolving from an insurance company into
a financial service provider” [4]. The company aims to assist clients, partners, and stakeholders resolve
various health, income, mobility, and sustainability issues.

This research is conducted at the department IT Build DM & BTV (Debtors Management & Transactions).
Within DM & BTV, the agile method, specifically SAFe (Scaled Agile Framework), has been used for six
years. SAFe has brought increased flexibility and productivity within the organization. SAFe focuses on
flexibility and structure within the organization. Using SAFe, the department or, in SAFe terms, Agile Re-
lease Train, ART, is split up into several teams, each led by a scrum master and product owner. The scrum
masters facilitate the planning and functioning of their respective teams, while the product owners are
responsible for the final product and deliverables. Regular meetings with the manager (in SAFe terms:
Release Train Engineer, RTE) are held to discuss team and department progress. For a more elaborate
explanation of SAFe, see [5].

1.2 Problem Identification

In pursuit of continuous improvement and innovation, Achmea’s management acknowledges the need to
stay ahead in an ever-changing anddemanding environment. Furthermore, the company is committed to
having sustainable employment and ensuring the well-being of its employees. Although the department
has already implemented SAFe to facilitate continuous improvement, the management believes there is
room for further improvement. The management attempted various initiatives, such as the ’Teambarom-
eter’ made in 2020. However, completing this dashboard took time and effort, resulting in less use and
effectiveness.

1.2.1 Problem Cluster

Thedepartment’s perceived problemswere identified during introductory conversationswith scrummas-
ters and themanager. These conversations led to the first issues, butmore in-depth knowledge andpoking
were required to find all problems. These were further explored during unstructured interviews (see 3.2).
A problem cluster was made with all the found issues, which can be found in figure 1.1.

The problem cluster reveals several core problems that require attention (most left blocks). It is important
to note that twoof the identifiedproblems, namely the onboarding programand the perception ofmetrics
as an additional task, are outside the scope of this research. These issues fall under the purview of man-
agement, as they involve decisions regarding task allocation and the design of the onboarding program.
However, the red-marked blocks must be prioritized and solved before the management addresses these
problems.
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Figure 1.1: Problem cluster

The remaining three problems can be clustered together and addressed simultaneously. These problems,
represented by the red blocks, merge into the green block, denoting that metrics are not used. The first
problem is the complexity and time-consuming nature of existing metrics. Employees need to gain the
necessary knowledge and time to use the metrics as they perceive this is nonexistent. Additionally, some
employeesdonot recognize the addedvalueof thesemetrics, leading to adecreasedwillingness to allocate
time to these tasks. Furthermore, although the department already has metrics like the aforementioned
’teambarometer’, employeesneed to gain knowledgeof the relevanceofmetrics andwhat information can
be retrieved from them. Besides, employees need insight into possible additional useful metrics. Hence-
forth, the choice is made to desert the metrics.

The fact that metrics are not used has some consequences. The top right part of the problem cluster,
following the green block, represents the ’hard/operational’ side of the problem; there needs to be more
insight into the team’s performance. This insight is needed for management, information on capacity,
and possible process improvements. The bottom right part represents a ’soft’ side to the problem, which
is a lack of knowledge of the team’s well-being. This knowledge is needed to identify issues at an early
stage and to ensure a healthy work environment. Both sides lead to the yellow block; it is hard to work
toward sustainable employment. As stated in chapter 1.1, sustainability is a key point of Achmea and
this department. The two aspects of sustainable employment (well-being and performance/workload)
are currently hard to track. These aspects limit the management in improvement, which is wanted and
possibly needed.

1.2.2 Core and Action Problem

Based on the problem cluster, the action problem can be formulated as follows: ”The current employment
should stay sustainable in the (near) future.” While the management believes the employment is sustain-
able, there needs to be a measure or assurance for this claim. The norm is that the department will keep
its employment sustainable, can show proof of sustainable employment, and can keep track of the road
toward sustainable employment. The core problem is determined through the elimination of unrelated
issues. The problems ’metrics are an extra task’, ’onboarding program not sufficient’, ’not enough time for
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one-on-one talks’, and ’hybrid setting’ are too time-consuming or do not fit the scope. The first and last
are eliminated because these problems require changing the general working structure. However, that is
not necessarily desired. The second and third are not chosen because these relate to priorities which are
not desired to be changed. Concluding, the core problem is identified as a combination of the left-over
problems, which is as follows: ”There is a lack of easy-to-use metrics to keep track of team performance
and motivation.”

1.3 Research Scope

This research focuses on the department IT Build DM & BTV within Achmea and specifically addresses
the use of metrics regarding performance and well-being. The scope excludes issues unrelated to metrics,
such as the onboarding program. The definition of performance included but was not limited to process
performance, throughput time of work packages, capacity, and business value. Other definitions are only
included if significance shows from literature or findings in the research. Similarly, the well-being aspects
are limited to well-being that directly impacts the work environment. Furthermore, the scope of this re-
search is partially defined by the time limit. There are only ten weeks to perform the research. Due to this
limit, choices are made on aspects to include and exclude during research. These choices regard sample
size during interviews as well as the design of prototypes.

1.4 Research Design

Based on the core and action problems in section 1.2.2, a research question is made: ”What is an effec-
tive set of metrics for the department IT Build DM & BTV to keep track of performance and well-being at
work?” This research aims to develop a supporting tool contributing to sustainable employment within
the department. This type of research is categorized as design science [6]. It differs from natural science,
as natural science looks at real phenomena, whereas design science focuses on technology helping to
accomplish specific goals. Design science encounters challenges; the reliance of the dashboard on the
department and its environment and the need for tailored evaluation specific to the research context. Ad-
ditionally, in design science, the result is only successful if the result is more effective than the former [7].

To provide a clear overview and systematic approach for conducting design science research, Peffers et al.
[8] introduced the Design Science Research Methodology. This methodology is a guideline for design sci-
ence research, incorporating principles and guidelines. That methodology is translated into a table with
all steps [2] and is shown in table 1.1. The DSRM serves as a comprehensive framework for guiding the re-
search process in design science. It ensures that the research follows a systematic and iterative approach.
In table 1.1, the arrows show the possible iterations in DSRM. Based on DSRM, the research question is
divided into five sub-questions. This research design can be found in table 1.2. The design is structured
with the DSRM principles and uses several other theories. These theories are explained in chapter 3. The
design is explained below; the numbers of each question correspond with the numbers in table 1.2.

1. What are the problems with the current metrics?
This question is derived from the initial activity of DSRM, which includes identifying the current
problems and attempted solutions. This question is explanatory, as it aims to understand the cur-
rent problems and their reasons for existence. The operationalization concepts are chosen as points
of interest that have given an insight into the current situation. For the measurement of the con-
cepts, data collection is necessary. Data is collected through interviews with employees and the
management, as both have experience and knowledge regarding the currentmetrics and associated
problems. For analysis, grounded theory is chosen. The grounded theory emphasizes the constant
comparison of collected data. The constant comparison allows for constant emerging theories [9].
After each interview, the results are compared and analyzed to determine a new research path to
maximize useful output. The outcomes are a list of current metrics and occurring problems. These
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Table 1.1: DSRM [2]

Research population ResearchMethod Operationalization Data Collection Data Analysis

1 The department Explanatory

Current metrics,
input data, outputs
and opinions of
employees

Semi-structured
interviews

Grounded
theory

2 Literature Descriptive KPIs of production Secondary data
collection SLR

3 Literature Descriptive KPIs of well-being Secondary data
collection SLR

4 The department Qualitative
Complexity,
needed output,
available input

Interviews and
observation

Multiple criteria
decision-
making

5 The department Qualitative Use intensity,
analysis of output

Interviews and
observation User acceptance

Table 1.2: Research Design
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outcomes are used further in setting requirements (question four), selecting effective KPIs, and test-
ing the prototype.

2. Which KPIs are effective to keep track of performance (production-wise)?
In order to proceed with the second activity of DSRM, a systematic literature review (SLR) is con-
ducted to identify the possible KPIs as alternative solutions. This question is a knowledge problem
forwhich secondary data collection is used to gather relevant information, of which the answer pro-
duced a list of possible KPIs. This list is then used with the requirements to select KPIs.

3. Which KPIs are effective to keep track of performance (well-being)?
This question is similar to sub-question two; therefore, the same reasoning and methodology apply.

4. What requirements should be met for a metric with the goal of measuring performance and well-
being?
The next step of DSRM is to identify requirements for the solution. This knowledge, combined with
the answers to the first three questions, is necessary for the final question. This qualitative research
question aims to gather opinions and data from the department regarding their specific require-
ments. The focus is on complexity, desired output, available input, and time constraints, which are
crucial in determining suitable KPIs. Data is collected through interviews and observations. The in-
terviews provide insights into the requirements of both management and employees, while obser-
vations offer additional information on work processes and perceived knowledge of relevant pro-
grams. This data is analyzed and generates a list of requirements. The best solutions are selected
using the multiple criteria decision-making model (see Chapter 3.2). This model is chosen because
the choice for KPIs needs to be made using the list of requirements.

5. How can the department easily use the metrics daily?
This question is also related to the third step of DSRM, which involves designing an implementa-
tion strategy. Since other metrics had problems and failed to endure, prevention of these problems
should be researched, and the validity of this implementation needs to be ensured. Therefore, the
implementation strategy is researched. Interviews and observations are conducted to gather in-
sights from employees and management. The concepts related to user acceptance, as discussed in
section 3.4.2, are utilized to validate the results. This validation is part of the fourth step of DSRM,
which aims to demonstrate the effectiveness of the design.

Although not explicitly mentioned in the research design above, it is important to note that the third,
fifth, and sixth activities of DSRM are part of the overall research process. The third activity involves the
development of a prototype dashboard incorporating the selected KPIs, aligning with the research deliv-
erables. Following, sub-question five can be answered. The fifth activity, evaluation, involves testing the
design using existing data and conductingmeetingswith the department to gather feedback and assess its
effectiveness. The final activity, communication, is done by writing a report and giving the stakeholders
presentations on the design and relevant aspects.
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2| Literature Review to identify KPIs
As already stated in section 1.4, this research focusses onperformance andwell-being. Therefore, the liter-
ature reviews are conducted to explore KPIs discussed in the academic literature that regard these topics.
By conducting the literature reviews, this chapter answers the second and third questions outlined in sec-
tion 1.4. The process of finding and selecting relevant articles can be found in appendix A (performance)
and C (well-being-). The primary objective is acquiring knowledge about potential KPIs that can effec-
tively assist the management in monitoring performance and well-being. The findings are used in the
later stages of the research. Sections 2.1 and 2.2 discuss the results of the second and third questions, re-
spectively.

2.1 Performance

In the first literature review, the second sub-question is answered, which is formulated as follows: ”Which
KPIs are effective to keep track of performance (production-wise)?”. Six relevant articles were found and
further analysed to gather information on KPIs. Most articles focused on KPIs applicable to departments
or teams working with agile methods; the SAFe framework was not mentioned. The articles discuss vari-
ous KPIs and their application in practice. Some highlight the most useful or frequently mentioned KPIs.
Table A.4 provides an overview of the KPIs mentioned in the reviewed articles. The table shows that veloc-
ity is mentioned in all six articles. Sprint and release burndown are mentioned in four out of six articles.
Important to note is that all these articles do not mention SAFe for specific KPIs. However, as multiple
articlesmention these KPIs, it is concluded that they effectivelymeasure performance in an agile environ-
ment.

Additionally, as seen in table A.1, the search for KPIs related to SAFe yielded no results. The lack of re-
sults indicates a gap in the literature concerning KPIs for this specific framework. The statement of [10]
supports this assumption by stating that KPIs for SAFe are goal-dependent. For example, a KPI regarding
sale statistics would be effective in a sales department that wants to keep track of its sales goals, but this
is ineffective for the department of this research. Therefore, no KPIs are selected as general performance
KPIs for SAFe. Finally, considering that the KPIs measure different aspects, combining them can provide
valuable insights to the department [11]. Particularly, the KPIs mentioned more than three times should
be evaluated with the department’s requirements, as these are academically accepted as KPIs that accu-
rately measure performance.

2.1.1 Comparison with current metrics

The most evident finding in comparing the metrics in table A.4 and the metrics mentioned by employees
(table 4.1) is that not all metrics correspond between both tables. There are metrics mentioned in the lit-
erature that are not found in the department, and there are metrics in use by the department that are not
mentioned in the literature. The latter either indicates that the department uses metrics that are not ef-
fective for their goal or there is a gap in the literature. To ensure that all metrics used in this research fit the
objectives, they must adhere to the inclusion criteria as stated in section 3.1. The metrics mentioned by
employees but not found in the literature include the ”team barometer”, a well-being metric discussed in
section 2.2. The ”planning and realisation”metric is an Excel file in which teams keep track of the planned
and realised number of story points. This results in an accuracy score in percentages. This metric does fit
the department’s goal, as it measures an aspect of performance. However, even though the specific ap-
proach used by the department is not mentioned in the literature, it can be translated into other metrics
like the velocity deviation. Therefore, this metric does not adhere to the inclusion criteria, and thus this
metric is not added to the list. The ”working hours registration” metric is solely used for budget tracking.
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This goal does not align with the goal of this research, and therefore the metric does not adhere to the
inclusion criteria. Hence, this metric is not further included. Lastly, ”Value Stream Mapping” (VSM) is
defined as a tool utilized to identify weaknesses and strengths within a business process [12]. While this
tool is not specifically an agile method, it is associated with lean practices and is mentioned together with
lean in literature [13, 14]. Concluding, only VSM is included in the list of KPIs.

2.1.2 Other metrics

During the literature review, specific metrics were identified from SAFe 6.0 [5] not mentioned in the re-
view articles. These are flow lead, flow distribution, flow efficiency and flow predictability. In addition,
during the interview process (section 4.1.1), employees suggested other potentially interesting metrics
not found in the literature, like user story ping pong. Thesemetrics are listed in table B.1. Possible reasons
for not finding these in the literature are due to differences in naming and the search terms used during
the literature search. It should be noted that some metrics were found in the literature but with different
applications. For instance, requirement coverage was mentioned as a metric to evaluate the quality of
glossary extraction [15], instead of a metric to determine the percentage of requirements covered by test-
ing. Secondly, some metrics identified during the interviews serve as a building block for metrics already
found in the literature or describe alternative ways of representing similar data. For example, the number
of user stories done contains the same information as the progress chart but has an alternativeway of pre-
senting this data. A more comprehensive set of performance metrics is developed by incorporating these
metrics, which is used in further stages of this research. The final list of metrics can be found in table B.5.

2.1.3 Obtaining input data for KPIs

TheperformanceKPIs all require input; for some, this input is available in theplanning tool AzureDevOps.
However, not all KPIs can be added to a dashboard in Azure DevOps. Therefore, a data collection method
must be researched for the other KPIs to acquire the needed input data. As time and complexity are two
problems for the department, this should be limited as much as possible. Therefore, automated data col-
lection has the preference.

As this department works with Azure DevOps, using data from that tool is the least complex and time-
consuming way. Azure DevOps stores data regarding user stories and other levels of tasks, to whom those
are assigned, and other information regarding these tasks. This information can be extracted using an-
alytics views. This view extracts a data set that can be constructed using filters. These data sets can be
connected to PowerBI by importing them via the Azure DevOps server through PowerBI. A refresh button
canbeclickedwhen thedata sets are added,makingPowerBI look fornewdatausing the sameconnection.
Automatic updating without manually clicking a button is not possible. However, data is not collected in
Azure DevOps for KPIs like downstream impact and standard violation. This data needs to be generated
manually. Automated data collection is not possible. For example, standards need to be agreed upon for
the metric ’standard violation’, after which these standards need to be checked during every sprint. This
check gives a numeric amount, but the standards do not have to be numeric or data-based.

2.2 Well-Being

In this literature review, the third sub-question is addressed: ”Which KPIs are effective to keep track of per-
formance (well-being)?”. Five articles were found and evaluated for relevant indicators. During analysis,
it was determined that some articles do not provide indicators directly applicable to this research. First of
all, The study by Wiseman et al. [16] suggests indicators mostly for organisational well-being rather than
individual employee well-being, making them less relevant to this research. Additionally, the indicators
proposed for individual well-being do not seem relevant to this research. Vayrynen and Kiema-Junes [17]
focus on the difference in indicators between white- and blue-collar employees, emphasising safety cli-
mate and communication. Although this is a common focus among organisations [1], it does not directly
address the focus of this research which is well-being at the workplace. Hence, the indicators mentioned
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in Vayrynen and Kiema-Junes are not considered relevant. Adegbite et al. [18] identified three main in-
dicators influencing well-being at work that are not work-related. The indicators mentioned are broad-
scoped, entailing community relationships, security of life, and public trust [18]. However, security of
life and public trust are broad indicators pertaining to an entire country or region. These indicators may
not result in significant differences among employees. For example, all employees living in the Nether-
lands have similar circumstances resulting in their sense of security. A chance in these circumstances
can change the sense of security for all employees, therefore not resulting in significant differences. The
indicator related to community relationship focuses on the employee’s relationship with their neighbour-
hood. This relationship can both positively and negatively affect an employee during work. However, the
workplace cannot affect this indicator and therefore is not an effective measure for improving well-being
at the workplace. Hence, this indicator is not added either.

The remaining two articles provided relevant indicators for further evaluation and selection. The article by
Arnetz [3] uses indicators based on the quality work competence (QWC) questionnaire [19]. These indi-
cators specifically address well-being at work for individual employees. An example of these indicators is
mental energy, forwhich employees need to give a score based on several feelings. Hence, QWC is deemed
relevant and included for further evaluation. Thefinal article selects indicators to support VisionZero (VZ)
[1], which aims to ensure safety, health, andwell-being (SHW).These indicators assist organisations in as-
sessing their status regarding SHW and identifying areas for improvement to prevent SHW incidents. The
indicators do not focus solely on well-being in terms of mental energy or related topics. However, they do
encompass SHW, which focuses on well-being during analysis. An example of the VZ indicators is ’vis-
ible leadership commitment’, which identifies if employees see that leaders (managers or other leading
functions) commit to improving SHW [1]. Therefore, all VZ indicators are relevant for well-being at work.
The list of indicators from VZ and the QWC can be found in C.6. Lastly, the department mentioned the
”teambarometer”. This metric is a dashboard designed by the department, displaying the well-being sta-
tus of teams and the department. The dashboard did not yield the desired results, as the answers filled in
by employees were what employees thought the desired or most easy answer was. Therefore, this metric
is not included in the list of potential indicators.

In the studies [1, 3], the selection of indicators is driven by a specific goal of establishing a solution for
measuring well-being at work. While some indicators can be considered individually, there arises a risk
of overlooking important aspects of well-being. Therefore, when selecting indicators, it is essential to
remember that a set of indicators collectively capture various aspects of well-being at work. Indicators
should only be eliminated if unnecessary for the goal of this research and department. Additionally, a set
of indicators could be expanded by incorporating additional relevant indicators.
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3| ResearchMethodology
This section elaborates on several theories mentioned in section 1.4. These theories help to answer the
sub-questions. Furthermore, they help to secure construct validity. Construct validity means that for re-
sults to be valid, they should adhere to some existing theories/models [20]. First, questions two and three
are literature reviews and therefore are already based on theories. In sub-question four, this is done with
the MCDM. Then, user acceptance is explained, which is used in sub-question five.

3.1 Identifying KPIs with SLR and interviews

To gain knowledge on KPIs regarding this research’s goal and identify suitable KPIs, two SLRs are con-
ducted. An SLR can be used when all scientific knowledge regarding a topic is needed, independent of
any bias [21]. An SLR first identifies the study’s objective and establishes the search terms, after which cri-
teria are determined for in- and exclusion. Then, the sources which are searched are established. A search
is conducted with these criteria and terms. This process is executed in appendices A and C.

For this research, the results of the SLR are expandedwith results from interviews. The structure and types
of these interviews are explained in section 3.2. The KPIs mentioned during interviews can vary from the
subject of this research as strict search terms as used in an SLR cannot be applied to the subject. Therefore,
inclusion criteria are set up to ensure that all interview results apply to this research. These criteria are
listed below.

• The KPI contributes to the measurement of the performance or well-being of the department. This
criterion is needed to ensure that all KPIs fit the research goal and limit the search’s scope.

• The KPI should measure a new aspect that is not measured by any KPIs identified in the SLR, or
it should have a significantly different measurement method for this same aspect. This criterion
eliminates similar KPIs, resulting in a comprehensive and divergent list.

3.2 Interview types

In several sub-questions, interviews are selected as the data collection method. Interviews are a mostly
qualitative data collection method that can be used when the data can not be collected by the use of other
methods or results rely on interpretation and thus questions need clarification [22]. In this research, inter-
views are chosen because somedata is needed, whichwas not expected to be uncovered in questionnaires
or other collection methods. For example, during the initial round of interviews, problems needed to be
identified. Superficial problems can be discovered, but in-depth interviews were needed to uncover all
underlying issues, which can not be done using other methods.

Interviews have several techniques or approaches that can be used. The choice of interview type depends
on the specific research needs and the stage of the research process. Three main structure divisions in
interviewing are the structured interview, semi-structured interview, and unstructured interview [23].
Structured interviews are standardised so that each interviewee gets the same questions. Furthermore,
there is minimal researcher involvement in discussions [24]. The generated outcomes are standardised
because of this structure, making it suitable for research where this is desired. This structured line of
questioning is transformed into questionnaires by some researchers [24]. Semi-structured interviews are
used for an in-depth understanding of certain phenomena in the world [25]. There is a general guideline
with questions, but probing is used to get below the surface. This type of interviewing is suitable when
in-depth knowledge is needed on certain topics. Lastly, unstructured interviews resemble conversational
exchanges without predefined questions; the researcher does keep the topic in mind [26]. There are no
guidelines or questions prepared. This type is most suitable during the initial stages of research to gain
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deeper insight into the topic and possible aspects.

3.2.1 Type of interview per sub-question

Choosing the appropriate type of interview is essential to utilise the interviews fully. For several stages
of the research, interviews are used. The first sub-question of the research involves interviews to iden-
tify the metrics currently in use and problems with those metrics. The main problems resulting in metrics
not being used are identified before this stage; in-depth knowledge of these problems andpossible further
problems is needed. Therefore, the semi-structured interview ismost suitable. Likewise, in the fourth sub-
question, aiming to gather requirements for metrics, in-depth knowledge and probing is needed to iden-
tify requirements and the reasoning behind those, and therefore semi-structured interviews are chosen.
In the fifth sub-question, the data collected entails numerical values regarding user acceptance (section
3.4.2). As mentioned above, interviews are to be used when other methods can not collect the required
data. Furthermore, structured interviews can also be conducted in the form of questionnaires, which is
considered a different method according to Alshenqeeti [22]. Therefore, questionnaires are used as the
data collection method for this sub-question. This approach enables the measurement of user accep-
tance aspects.

3.3 Multi-Criteria DecisionMakingmethod

As explained in section 1.4, with a list of requirements, a decision is made on the KPIs. The Multi-Criteria
Decision-Makingmethod is suitablewhendecision-making is complicated bymultiple criteria or require-
ments that need to be considered simultaneously [27]. This research aims to select KPIs for two goals,
measuring performance and well-being at work, that are easy to use on a daily basis. This aim comes
with multiple requirements, like complexity and time intensity. Therefore, this method is used for the KPI
selection. The MCDM process begins by defining the goal of the decision, which in this research is iden-
tifying effective KPIs for measuring performance and well-being. Subsequently, a comprehensive list of
requirements is generated, as outlined in question four of the research design (section 1.4). These require-
ments serve as the criteria for evaluating the options. Next, a list of options is created; in this research, a
list of KPIs follows from the literature research. A suitable method is selected to determine the weight or
rank of the requirements.

The chosen method is the weighted sum model (WSM), a basic method for one-dimensional problems
[28]. Furthermore, this method can incorporate the ranking requirements of section 4.1.2 so that it fits
the goal and preferences of the department. WSM gives weight to the requirements. The weights are de-
termined based on the goals and needs of the department. This weight is determined by evaluating if the
requirements contribute to selecting KPIs fitting this goal. Next, a rubric is made for scoring each KPI per
requirement. This rubric is made by assessing for each requirement what the ideal situation is, in which
case the KPI scores a five. When the KPI is satisfactory but not ideal, it will score a three to four; in case
of insufficient performance on this requirement, the KPI will score a one or two. After scoring all require-
ments per KPI, formula 3.1 is used to determine the final score per KPI. In this formula, 𝑠𝑐(𝑛) is the score of
the KPI on criterion 𝑛 and𝑤(𝑛) is the weight of that criterion.

𝑆𝑐𝑜𝑟𝑒 = 𝑠𝑐(1) ∗𝑤(1)+𝑠𝑐(2) ∗𝑤(2)+ ...+𝑠𝑐(𝑁) ∗𝑤(𝑁) , where 1 ≤ 𝑠 ≤ 5 (3.1)

Finally, all KPIs are evaluated based on their score. This review results in a ranking or selection of the KPIs,
with which the final decision is made.

3.4 Validationmethods

During this research, multiple results are checked to ensure validity. Multiple methods are used based on
the research method and data collection methods. First of all, the results from the interviews of sections
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4.1.1 and 4.1.2 are validated based on methods mentioned in Dasom et al. [29]. Furthermore, the design
and implementation plan are validated using a theory to measure user acceptance. In the sections below,
these methods are explained.

3.4.1 Interview validation methods

Interviews can be validated using multiple methods. The first method used is checking the transferability
of the results, an aspect of external validity, by discussing the results with the manager. This discussion
is executed to check if the manager experienced the same results [29]. Transferability corresponds to the
term equivalence [23]. Furthermore, the transferability of the research is increased by explaining the re-
search process and the questions asked during the interviews. Other researchers can also use this expla-
nation to check the methods and access the research process. With this addition, dependability can be
checked. These measures together are used to validate the interview results or to provide an explanation
for use in future validation.

3.4.2 Validation with user acceptance

The final sub-question aims to advise on the implementation phase of the metrics. As depicted in the
problem cluster (figure 1.1), the combined core problem indicates that metrics are currently not being
utilised. This lack occurs at the individual level; employees do not fill in and update metrics, and at the
management level, the metrics are perceived as complicated and challenging to interpret. Consequently,
these problems result in low user acceptance among employees and management. A commonly used
term for measuring if people are willing to use these metrics is user acceptance. User acceptance is de-
fined as thewillingness and intention of individuals or groupswithin the department to utilise themetrics
as intended [30].

There are multiple theories and models to measure user acceptance. For this research, the model must
measure acceptance of the new dashboard on a department level so it can be implemented correctly.
Therefore, theories regarding a broader perspective (e.g. innovation diffusion theory) can not be used.
Additionally, this part of the research covers employees actively choosing not to use the existing met-
rics and to find out how likely the new metrics will be accepted. Therefore, the psychological aspect of
user acceptance is important [30]. Several theories, like the Theory of Planned Behaviour (TPB) [31], the
Technology Acceptance Model (TAM) [32] and the Unified Theory of Acceptance and Use of Technology
(UTAUT) [33], are suited for this type of research.

There is a degree of overlap in the variables employed in various theories. UTAUT combines certain as-
pects fromother theories to unify other theories used tomeasure user acceptance. This unification results
in a theory that includes organisational context. Although organisational context can influence the accep-
tance of technology, in this research, acceptance within one department of a large organisation is mea-
sured. Furthermore, UTAUT uses demographic characteristics and time aspects, causing it to be a model
suitable for analysing technology utilisation over longer periods [33]. This aspect makes the theory appli-
cable to technology meant for long-term use by individuals. Although in this research, the technology is
aimed at use by teams during a long period, team member turnover ensures that this factor is eliminated.
Furthermore, one of the variables, ’Facilitating Conditions’, regards the user’s perception of whether the
company has the appropriate technology and support to ensure successful implementation. However,
metrics have already been used within the department, and other departments have successfully imple-
mented similar metrics. Consequently, the necessary technology is assumed to be in place, rendering the
”Facilitating Conditions” variable less relevant for this particular context.

TAM is a model designed for measuring technology, specifically in the context of information systems.
It is meant to determine the use of the technology during work [33]. This goal overlaps the goal of this
research, which is finding a set of metrics that the department will use. TPB has a focus on individual
behaviour instead of acceptance of technology. It is aimed to measure the intention to perform a certain
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behaviour. Whereas TAM measures the acceptance of a specific technology, TPB aims to measure if a cer-
tain wanted behaviour is conducted. This research aims to determine if employees will use the metrics
and dashboards presented. Taylor and Todd present a combination of TAM and TPB [34], including all
constructs from both theories. In the present study, this combination, which is called C-TAM-TPB, was
selected. This selection is based on the goal of this research, which is to find a solution that will be used
in the long term by employees. To validate the solution, C-TAM-TPB measures aspects which predict the
likelihood of employees using the technology, therefore suiting this goal. By addressing four constructs,
the core problems as identified in section 1.2.2 are evaluated. This identification leads to a conclusion on
whether these problems are expected to be resolved with the proposed solution.

Combination TAM and TPB (C-TAM-TPB)

The problems that need to be addressed with the model are the complexity of the metrics, time consump-
tion, recognised value, and required knowledge for the metrics, which together form the core problem.
These are aspects that are part of the theories mentioned above. However, their explanation and use in
the models make C-TAM-TPB the most applicable theory to this research.

TheTAMmodelmeasures acceptance by two variables; perceived usefulness and perceived ease of use. In
a latermodel (TAM2), the subjective norm is also added [33]. Perceived usefulness is defined as the degree
to which the user perceives the technology would enhance their performance. This construct aligns with
the problem that employees do not recognise the added value of metrics. By measuring the perceived
usefulness of the proposed dashboards, it can be checked if employees do recognise the value of the new
dashboards, whichwould result inmore use of the dashboards [35]. Therefore, this is an appropriatemea-
sure for this research. Perceived ease of use reflects user’s belief that the technology is user-friendly and
requires minimal effort, thus addressing the concerns related to time consumption and metric complex-
ity. This construct measures a dashboard’s subjective complexity and time consumption. The assumption
employees make regarding these aspects is an important factor in their choice to use the dashboard, as
the problems show that employees chose to desert metrics in the past because of perceived complexity
and time consumption (section 1.2.1). The last measure, the subjective norm, examines the influence of
significant others or other important people on the user’s perception of the importance of using the new
technology. This measure can provide insights into the impact of management pressure on technology
utilisation, possibly resulting in the choice (not) to use technology. In the context of this research, the
subjective norm can measure the impact of both department management and other employees on the
choice to use technology.This construct does not align with one of the problems mentioned in section
1.2.1. However, the influence of others can be an underlying issue in the choice of not using a technology
[36].

TPBalsohas thevariable subjectivenorm, alongwithattitude towardsbehaviour andperceivedbehavioural
control. Attitude towards behaviour refers to the user’s feelings regarding the desired behaviour. This con-
struct complements perceived usefulness by focusing on the user’s feelings regarding usingmetrics rather
than only assessing their perception of the metric value. By assessing the attitude towards behaviour, it is
checked if employees are willing to use dashboards, regardless of the quality of the dashboard. Therefore,
if this is positive, employees are likelier to use any dashboard [37]. This construct is an appropriate addi-
tion to this research as it can show that the use of dashboards, in general, is accepted. Secondly, perceived
behavioural control refers to what the user sees as a constraint for using the metrics. These constraints
can be both internal and external [31]. Hence, this variable can regard the time constraint; employees’
perception of their ability to make time for the use of the complexity; the perception of the ability to learn
the needed knowledge.

Table 3.1 shows an overview of the used constructs. In this research, the constructs are measured using
an online questionnaire. In this questionnaire, nine questions are posed for the performance dashboards
and the same nine for the well-being tool. The questions are derived from literature [38]. Per variable,
at least two questions are posed with a 5-point Likert scale (1 = strongly agree to 5 = strongly disagree).
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Construct Explanation

Perceived usefulness The degree to which a user perceives the technology will
enhance their performance

Perceived ease of use The degree to which a user believes the technology is
user-friendly and requires minimal effort

Subjective norm The influence of other important people on the user’s
perception of the importance of using the technology

Attitude towards behaviour The user’s feeling towards the desired behaviour

Perceived behavioural control The degree to which users see constraints for using the
technology

Table 3.1: C-TAM-TPB model

Furthermore, two questions are added for further analysis. These are regarding the team and function.
The questions can be found in appendix D.
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4| KPI Selection, Design and Implementation
In this chapter, first, in section 4.1 KPIs are selected based on current problems and requirements. Next,
the design and implementation of these KPIs are presented in section 4.2.

4.1 KPI selection

In this section 4.1.1, the first sub-question from section 1.4 is answered: ”What are the problems with the
current metrics?”. Next, in subsection 4.1.2, the fourth sub-question is answered: ”What requirements
should be met for a metric with the goal of measuring performance and well-being?”. Following this, sub-
section 4.1.3 explains a dashboard framework based on an idea generated during an interview. Then,
subsection 4.1.4 explains the Weighted Sum Model (WSM). The KPIs identified in chapter 2 are selected
using the requirements outlined in section 4.1.2 and the dashboard framework in subsections 4.1.5 (per-
formance) and 4.1.6 (well-being).

4.1.1 Current metrics and problems

To answer the second sub-question, semi-structured interviews (section 3.2 were conducted to gain in-
sight into the department’s existing and previously used metrics. The analysis followed the grounded the-
ory approach, which involves constant comparison and analysis of the collected data [9]. Grounded the-
ory is based on an iteration process during the research. An initial interview is held, after which results
are analysed. Based on this analysis, a new interview is conducted with possibly a changed and improved
structure. The use of this theory results in allowing theories to emerge and to improve the research path
and final results constantly. Iterations of this theory are stoppedwhen new results are not found anymore.
This theory allowed for a change in the structure of the interviews where needed to explore emerging the-
ories and ideas in depth. All interviews followed a similar format with open-ended questions, beginning
withquestions regarding the current andpastmetrics employedby thedepartment. For example, all inter-
vieweeswere askedwhatmetrics are currently used. Following, intervieweeswere asked for their opinions
and perspectives on those metrics. Some initial problems were identified during these questions; for in-
stance, it became clear that the department has an ongoing discussion about using a metric regarding
velocity. Furthermore, using a metric regarding well-being was perceived as mostly negative. Probing
was needed to gain further insight into why certain metrics were not considered useful or were not be-
ing utilised. Additional questions were added to subsequent interviews based on insights from the first
interviews. These include questions about the mentioned problems and the interviewee’s previous expe-
riences with metrics in their former jobs or departments. For the well-being metric, this probing led to
the discovery that some employees found it can be a useful metric, whereas others said it should not be
used at all.

The interviews yielded a list of metrics that the department is familiar with, which is presented in table
4.1. The third column represents the experience employees have with those metrics. The last column in-
dicates the required input for the metrics. One metric that should be highlighted is the teambarometer.
Thismetric was the first well-beingmetric within the department, used to track how teams are doing. This
metric was introduced in 2022. However, within half a year, almost no team used the metric anymore
because it was tedious or because new scrum masters did not know that this needed to be used. Other
scrum masters mentioned that discussing the teambarometer every two weeks made the retrospectives
more tedious, as when they could discuss new topics every meeting. Another metric to highlight is the
sprint burndown. All interviewees mentioned this metric, and they found this a useful metric. This met-
ric was mainly used as a conversation starter during the daily stand-up. Despite this positive view, most
teams do not use this metric regularly anymore, which is a surprising discovery. Interviewees could not
mention specific reasons for this, even though it got discussed less over time.
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Metric Elaboration Experience Required Input

Teambarometer
This metric was used to get an
insight into the well-being of
the team members.

Useless if the results are not
discussed with the team,
people just filled in
straightforward answers to get
it done because it is a tedious
task, some found it useful to
get a quick insight into how
the team is doing

Employees fill in a
form with
questions about
their week/sprint

Velocity
This metric determines the
amount of work done in a
period.

Teams use this differently, and
there is a discussion on the
right way.

The number of
story points
planned during a
period (sprint, PI)

Sprint
Burndown

Number of story points
remaining during a sprint

Was a conversation starter, but
slowly faded out of daily
routine

The number of
unfinished story
points throughout
a sprint

Planning and
realisation

At the end of periods, the
teams look back at their
planning and realisation and
compare these results

Is deemed helpful because the
new planning can be adapted
based on the results of the last
period

Amount of story
points planned
and amount of
story points
realised

Business value
derived

Generally, this metric is used
by taking all costs and revenue
to look at the value of the user
story. Qualitative aspects are
valued manually.

This metric is only used by
management but is helpful to
determine whether a work
package is worth the effort put
in

Costs, revenue,
and qualitative
value of a user
story

Working hours
registration

All hours employees work are
registered and plotted against
the budget and work packages.

Only used by management, it
is an effective check on the
budget and if costs weigh up
against results

Worked hours,
budget and value
of work packages

Value Stream
Mapping

This metric is meant to
determine the value of each
step in the department’s
process is

This metric is unfinished due
to being complex. A start has
been made in PowerBI

A mapped-out
process and
perceived value of
each step in the
process

Table 4.1: Current metrics
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Of the experiences in table 4.1 and some follow-up questions during the interviews, general problems are
identified. These are problems currently occurring, like the first two regarding employees, or that em-
ployees have experienced in the past, like metrics fading out of daily routine. The core problems found
in the problem cluster overlap with this list of problems, as lack of knowledge is related to the problem of
drawing conclusions andmakingmetrics is complicated, and time-consumingmetrics is related to updat-
ing and time and discipline, and not recognising added value relates to metrics being useless and lacking
motivation.

• Employees

– find filling forms for well-being metrics tedious
– find metrics useless if the results are not discussed

• Metrics fade out of daily routine

– Motivation for using metrics is lacking
– Updating metrics costs time and discipline

• Making metrics can be complex
• Metrics are not updated frequently
• Concluding metrics is hard

Next to the problems obtained from employees’ experiences, there are also some input issues. First of all,
teams use the planning tool differently. Therefore, somemetrics like the sprint burndown can give a result
that differs from reality. Secondly, there is a discussion on how the metric for velocity should be used. The
discussion is unremitting; the department can not agree. Lastly, it is important to note that the required
input for some metrics can be obtained from Azure DevOps, but some need to be added manually.

These need to be resolved to ensure that the metrics presented in this research do not encounter similar
problems. Most problems need to be taken into account during the implementation phase. For example,
the differences in ways of using metrics and databases can be solved by writing a process on how they
should be handled. However, metrics’ complexity and time intensity should be considered during the
design phase. These aspects are used in the requirements for selecting metrics. Some problems found
are not described in the problem cluster. These are the problems regarding required input. These prob-
lems are important during the design phase, as these can deliver time-intensity issues for the department.

During the second round of interviews, it became clear that there are several goals for the metrics, which
differ per employee. Employees emphasise metrics they can use to check if they are on schedule and to
use during planning, like the sprint burndown, whereas scrum masters prefer metrics that measure per-
formance on a tactical or strategic level, like velocity or even business value derived. Higher-ups generally
wanted strategic or tactical metrics, whereas other employees were more eager for operational metrics
that address day-to-day issues. One scrum master pitched having metrics devoted to one of the three lev-
els (strategic, tactical, and operational) and separating themusing a line or spacing in a dashboard design.
This idea is used when selecting metrics and valuing the metrics with the criteria and implementation, as
this changes the general use (section 4.1.3).

4.1.2 Requirements for new metrics

The fourth sub-question is about the requirements for a metric. These requirements can be derived from
the list of problems. First of all, the complexity of the metric should be taken into account, as employ-
ees mentioned that this had been a problem in the past. Next to that, employees mentioned that time-
consuming metrics resulted in not using metrics, and therefore a requirement should be about the time
intensity of a metric. These requirements still needed to be more specific. Therefore, another round of
interviews was conducted to get a clear view of these two requirements and to add other missed require-
ments. These interviews were structured like the interviews mentioned in section 4.1.1. First, employees
were asked to give their requirements for metrics. These questions resulted in the requirement of regular
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usage of metrics and the ability to become part of the work process. Then, an elaboration was asked re-
garding the metrics’ time intensity and complexity. This elaboration resulted in a clear definition of those
requirements and added one new requirement; the automatic updating of metrics.

These requirements are based on employees’ opinions and analysis frompreviously conducted interviews
regarding the problemswithmetrics. These requirements donot consider the academic reason for includ-
ing a metric that would be excluded based on these criteria. For example, time-intensive metrics can pro-
videmore detail and insights into the department’s process and improvement points. The same reasoning
can be included for complex metrics; a complex and hard-to-read metric can still provide much informa-
tion and details regarding the department’s performance when employees have the right knowledge to
read them. However, the department already has experience with metrics and has given employees re-
sponsibility for gaining knowledge regarding metrics and dashboards. In section 1.2, it can be read that
these previous attempts to work with dashboards have not succeeded due to the problems identified in
section 1.2.2. Therefore, for this research, the choice is made to consider requirements regarding these
problems and employees’ opinions, resulting in the requirements including time and complexity.

Next, the requirements are split into two categories. These categories are based on employees’ definitions
and the department’s needs; some requirements aremandatory, and others are favourable. First, there are
exclusion/inclusion criteria. A metric must comply with these to be included because it is not an effective
metric for the department. For example, the required input should be available; otherwise, the depart-
ment cannot use the metric. Secondly, some requirements give a preference to certain metrics. These
requirements help rank metrics and make a final choice. This category, for example, contains the time
requirement, as it gives a preference to metrics that take much time to update and analyse. Additionally,
the note was made that there should be a limit on the number of metrics; otherwise, there could be a loss
of overview on all metrics. Furthermore, multiple articles mention that a single view dashboard is most
effective [39]. Therefore, a limit has to be set on the number ofmetrics compared to the use of themetrics.

Inclusion requirements

• Data should be updated automatically for daily used metrics

• Metrics should be used regularly (frequency is based on the user and the goal)

• Metrics should be able to become part of the work process

• The required input should be available

Ranking Requirements

• Complexity; Ametricmust be comprehensible and applicable to all organisational personnel. Here-
fore, it should be simple. The simplicity is twofold: updating and analysing should be doable. Com-
plexity is the measure in which a metric is straightforward and simplistic

• Time; the time and effort put into a metric should weigh against the frequency of utilisation based
on its context (a metric used every day cannot take too long to update)

• Perceived necessity; during the interviews, some metrics were named as particularly necessary for
the department. Perceived necessity is defined as the necessity for a metric to be in the dashboard,
meaning a dashboard cannot be made without this metric if it is perceived necessary [40, 41]

• Relation to goal; the metric should give insight into aspects contributing to the final goal: maintain-
ing sustainable employment
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4.1.3 Splitting metrics into categories

From the interviews, it became clear that there are different goals for employees with different functions.
This recovery has raised the idea of designing three dashboards with different levels: strategic, tactical,
and operational. Operational is related to day-to-day tasks and covers the same period; an example is the
sprint burndown. Tactical means the overarching goal of using operations to advance [42]. Tactical deci-
sions usually span a year. Strategic is the theory of becoming the best, which can be reached using tactics
including operational attributes [42]. The strategic period is two to five years. The department works SAFe
and thus focuses on being agile and flexible. Therefore, the general periods for the three levels are adapted
to fit the department. Strategic will regard periods of a year or longer, tactical will be one PI, and opera-
tional will stay on a day-to-day basis.

Horkoff et al. [11] translate this definition to metrics (or indicators). Metrics are a tool to give measure
to an organization’s goal. They can be constituted of multiple other metrics and create levels. Higher-
level metrics are linked to strategy, whereas low-level metrics are linked to operations. Strategy metrics
evaluate a particular goal, tactical metrics measure processes contributing to the goal, and operational
metrics measure aspects of the processes. The three levels are a pyramid framework, as in figure 4.1. This
framework for metrics can be used for the department so that the different goals of different functions
are satisfied with the designed dashboard. The KPIs are first classified as operational, tactical, or strate-
gic metrics to find a design that fits this research. Within the levels, a choice is made for final metrics,
after which a dashboard is designed where the three levels are connected. Within each level, the choice
for metrics is made using the MCDM method (section 3.3). The classification of the metrics is based on
automated updates, frequency of use, and the department’s goal. The list below shows the requirements
for each classification.

• Operational

– Automated updates
– use at least once per sprint
– Track progress and performance for at most a sprint

• Tactical

– Updating is straightforward and takes at most five minutes per moment of use
– Use at least once per PI
– Track progress and performance for at most a PI

• Strategic

– Updating can take time and can be done manually
– Use at most once per PI
– Track progress and performance over a period longer than a PI

4.1.4 Ranking method for KPI selection

The raking method for KPI selection is explained in section 3.3. First, the weights of the requirements are
determined. These can be found in table 4.2. For complexity, during initial interviews and requirement
interviews, it became clear that this is an important aspect of selecting KPIs. Employees find some KPIs
too complex to understand and use, resulting in less use. The same reasoning determined the weight for
time based on analysis and updating the KPIs. As both are equally important and have the same effect,
they have the same weight. The score of perceived necessity was determined by evaluating the depart-
ment’s goals. This requirement does not contribute to the goals but is included to give preference to some
requirements based on employees’ opinions. Therefore, this has the lowest score. Relation to goal has the
highest score, as it contributes to finding KPIs that align with the set goals, helping the selection of KPIs
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Figure 4.1: Category pyramid

Requirement Weight
Complexity 2.5

Time 2.5
Perceived necessity 1

Relation to goal 4

Table 4.2: weights requirements

that effectively keep track of performance and well-being. However, it is decided that this requirement
is not so important that it can weigh half of the total weight. Furthermore, a requirement should always
count for at least 0.1 of the total weight (where the sum equals 1) to ensure it can still influence the out-
come. With these reasons in mind, the final weights are determined.

Additionally, a rubric is made, which is used to score each KPI. The rubric can be found in table 4.3. Next,
formula 4.1 is used to determine the final score per alternative. The ranking requirements are time (𝑠𝑡𝑖𝑚𝑒),
complexity (𝑠𝑐𝑜𝑚), perceived necessity (𝑠𝑝𝑛) and relation to goal (𝑠𝑟𝑡𝑔).

𝑆𝑐𝑜𝑟𝑒 = 𝑠𝑐𝑜𝑚 ∗0.25+𝑠𝑡𝑖𝑚𝑒 ∗0.25+𝑠𝑝𝑛 ∗0.1+𝑠𝑟𝑡𝑔 ∗0.4 , where 1 ≤ 𝑠 ≤ 5 (4.1)

For example, velocity deviation scored a 3 on complexity because it requires somebackground knowledge,
and updating requires a concise explanation. This KPI scored a 4 on time, as updating takes less than five
minutes, and analysis can also be donewithin fiveminutes. On perceived necessity, this scored 2, as it was
notmentioned by employees butwas perceived asmore necessary than other notmentionedKPIs scoring
1. In relation to the goal, this KPI scored a 5, as velocity deviation is a direct indication of performance over
a more extended period, as high deviation indicates insufficient performance and planning. Applying
these scores in the equation, the final score of velocity deviation is 4,0.

4.1.5 KPI performance selection

First, with the manager, it was decided that all test-related KPIs were not used for the rest of this research.
The reason is that testing is a separate groupwithin the department, and all testers are divided into teams.
KPIs regarding testing would indicate the performance of testers but not of the SAFe scrum teams. There-
fore, the indicators related to this group and this type of work are out of the scope of this research. These
KPIs are indicated in table B.5 with ’*’.

Furthermore, the indicators need to apply to the inclusion criteria. For operational metrics, the data
should be updated automatically. This requirement is met by all KPIs on the operational level. Further-
more, metrics should be based on the metric level; they should be used regularly and be able to become
part of the work processes. For operational metrics, this is daily; tactical metrics are (bi)-weekly up to
each PI, and for strategic metrics, it is each PI up to once a year. All KPIs meet this requirement. The last
inclusion requirement is about required input. For most KPIs, the required input is available. However,
there also are some for which the input currently does not exist. This input can be generated, meaning
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Score 1-2 3-4 5

Complexity

The KPI is very hard to
understand, even with
expert knowledge,
updating requires
extensive training

The KPI is
understandable with for
a person with
background knowledge,
updating can be done
after concise
explanation

The KPI is
understandable by a
person without
background knowledge,
updating can be done
without background
knowledge

time

Updating the KPI costs
more than half an hour,
analysis of the KPI takes
more than twenty
minutes

Updating the KPI takes
five minutes at most,
analysis of the KPI is
done within ten minutes

Updating the KPI is
automated and does not
take time, analysis of the
KPI is done within two
minutes

Perceived
Necessity

The KPI is not
mentioned by
employees at all

The KPI is mentioned at
least twice as being
useful

The KPI is mentioned at
least four times as being
useful

Relation to goal
The KPI does not
measure any aspect of
the goals set

The KPI measures an
aspect of one of the
goals set, but is not a
direct measure of the
goal

The KPI measures the
goals directly

Table 4.3: Rubric ranking requirements

it should be added manually. These KPIs are indicated in table B.5 with ’**’. An example of such a KPI
is team member turnover. Input for this metric can be generated by tracking the number of employees
leaving and starting at the department for periods. However, there is no automated way to keep track of
these numbers; therefore, this should be kept track of and updated in the metric manually.

The classification can be found in table B.5. Next, the KPIs are ranked based on the ranking criteria (see
section 4.1.4). The complete ranking can be found in table B.5. This ranking is divided per level. For each
level, a maximum number of KPIs is chosen. The maximum for operational, tactical, and strategic is six,
six, and three. These numbers were chosen because, during the initial stages of this research, employees
mentioned the loss of overview due to toomanymetrics and possibilities. Furthermore, a limited number
ofmetrics is preferred for design and visual purposes, further elaborated upon in section 4.2.1. Lastly, due
to strategic metrics scoring low compared to other metrics, it is chosen only to include three metrics to
limit the risk that problems arise regarding time and complexity issues. Therefore, the top six or three in
the rankings are chosen as the final KPIs. These selected KPIs are listed in table 4.4.

Three of the chosen operational KPIs represent a numerical value indicating the current performance
within one glance. These are ’#User stories done’, ’#Stories’ and ’Flow load’. First, the number of sto-
ries shows the total number of stories in all states for the current sprint. That way, the team knows what
their workload is. By determining their average number based on historical data, the team can decide
upon values within which this KPI should be to be on track and perform well. The number of stories done
shows what part of this total amount is finished. This metric gives a different indication but can be used
during reporting to management. The flow load can be used to see how many story points are in progress.
This metric is beneficial to keep track of the total workload during each moment in time to prevent that
teams from taking on toomany user stories simultaneously. Thismetric can be a driver formaintaining an
adequate workload, contributing to sustainable employment. Another driver of this set of metrics is the
sprint burndown. This graph shows the remainingwork for the current sprint, including a trend linewhich
shows what trend should be followed to finish all work while maintaining a steady workload. Within ag-
ile methods, this graph is well-known. The department has used this graph and identified some patterns
already. The burndown can be used to identify those patterns, e.g. finishing all story points during the
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KPI Score
Operational

# User stories done 5.0
# Stories 4.9
Sprint burndown 4.8
Release burnup/down 4.8
Flow load 4.7
Velocity 4.7

Tactical
User story ping pong 4.3
# User stories pushed 4.1
True sprint length or cycle time 4.0
Cancellation rate 4.0
Team member turnover 4.0
Lead time 3.9

Strategic
Velocity deviation 4.0
Flow predictability 3.8
Flow efficiency 3.6

Table 4.4: Final performance KPIs selected

last day instead of spreading over the sprint, which can help process improvement within the teams and
department.

The tactical and strategicKPIs are essential for longer-term improvements regardingworkloadandprocess
improvement. Of these KPIs, cycle time and velocity deviation can be the main drivers for these points of
interest. Cycle time, or true sprint length, measures the time user stories, on average, are in the phases
that started to be completed. Within SAFe, user stories need to be finished within one sprint. When the
cycle time is below the total days in a sprint, this indicates that the team’s performance is adequate. How-
ever, when cycle time is higher, the team cannot deliver user stories within one sprint. This cycle time can
indicate that the workload needs to be lowered, and the teams underestimate the workload of user stories
or possible other problems. In order to find these problems, conversations need to take place, and finally,
to resolve them, actions need to be taken. When this is done, the team’s performance will increase, the
workload will be tracked better, and thus sustainable performance is one step closer. Velocity deviation
is tracked over a more extended period and requires historical data. Velocity deviation measures the de-
viation from the average velocity of a team over the past years. If the deviation is high, this means that a
team does not have a steady workload or that a team’s plans need to be revised. In both cases, this can re-
sult in employees being unable to manage all the tasks and, therefore, not delivering what was promised
to management. To conclude, these indicators can drive this research’s final goal and action problem,
contributing to sustainable employment within the department.

4.1.6 KPI well-being selection

First, the KPI selection for well-being is mostly influenced by the problem that employees find filling in
forms for metrics tedious; repeatedly answering the same questions in a form results in average answers
so that employees do not have to spend much time on the form. However, subjective well-being is mostly
measured using quantitative methods (e.g. interviews or surveys) [43]. Therefore, the problem arises that
the goal and measurement method conflict with the problems found. For both the QWC and VZ indica-
tor, a questionnaire needs to be filled in by employees. However, the VZ indicators can be used with only
yes or no questions, taking up less time. Another way of reducing the conflict is by implementing a set of
indicators. Instead of filling in an entire survey during each PI or sprint, a part of the survey can be high-
lighted. The whole set of indicators will come by during a PI, but each period has a different focus point
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Complexity Time Perceived
necessity

Relation to
goal Total score

QWC 4 3 1 4 3.45
VZ 4 4 1 4 3.7

Table 4.5: Well-being indicators scores

and, thus, different questions. Employees still need to fill in a form, but the number of questions is signif-
icantly reduced, and the questions differ every period. With this implementation strategy in mind, a set
of indicators that fits the department and still solves or reduces the mentioned problems can be chosen.
In section 4.2.3, an explanation can be found.

In section 2.2, it is noted that the indicators are a set which should be considered during the selection
procedure. Therefore, first, a choice is made for one of the sets of KPIs by using WSM (section 4.1.4) for
the complete set. The sets are scored based on the WSM as explained in section 4.1.4. QWC scores 3.45,
whereas VZ scores 3.7 (scores per variable can be found in table 4.5).

Therefore, VZ is the chosen indicator set. VZ is set up around safety, health, and well-being. For this re-
search, well-being is the most important aspect. Therefore, the indicators will only be used on this part;
thus, all safety and health aspects are disregarded. Furthermore, some of the indicators of VZ are only
applicable in certain situations or after certain events. Therefore, these are excluded from the set for this
research. Four indicators excluded are regarding the department’s onboarding program (3.1, 6.1) or hiring
requirements (1.2, 5.2). These indicators can be considered if the department decides to work on the core
problems mentioned in section 1.2.2. Three other indicators measure if evaluation is done after imple-
menting well-being measures and programs (2.1, 5.1, 3.2). These indicators are not applicable for itera-
tive use of the indicators, as they can only be answered when these measures and programs have been
put up. This results in seven indicators. For each indicator, questions are provided. However, after re-
viewing these questions with the scrum masters, it became clear that some terms were unclear or needed
additional explanation. Therefore, the questions are reviewed and changed to be clear, or only a basic
explanation needs to be added. The final questions can be found in table 4.6. The first column gives the
number of the indicator the question belongs to, corresponding with the number in figure C.1.

A few indicators are highlighted in this section. The first indicator is regarding leader commitment (1.1).
This indicator is based on the principle that leaders, in the case of this department scrummasters, product
owners and the manager (RTE), must show commitment to improve and stimulate well-being to stimu-
late their employees to work on well-being actively. This indicator is not included with the goal to ’grade’
leaders but can be used as a check for leaders to see if their commitment is noticed so that they can im-
prove when necessary. Secondly, indicator 4.1 regarding discussing well-being is an effective measure
for the teams to see if the team can discuss this topic during meetings and to check if it is taken into ac-
count duringdiscussions, for example, regardingworkdivision. This aspect is important, as not discussing
well-being can indicate employees not feeling comfortable or safe or well-being is overlooked during the
general work process. Lastly, indicator 7.1, regarding follow-ups on suggestions, is crucial for this de-
partment, as employees mentioned that the previous attempts regarding well-being felt useless due to
no follow-up conversations. When this indicator is insufficient, this might lead to employees not actively
joining to prevent well-being issues, which can affect the department’s sustainable employment.

In this table, the last three questions are not part of VZ. Because VZ is set up to determine if organizations
prevent SHW issues well, aspects like mental energy, how an employee is doing, and other related aspects
are not indicated. For this, different indicators from QWC are added. These are mental energy, work cli-
mate, and work tempo. With the addition of these questions, the department can measure its position in
preventing well-being and the current situation.
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Indicator Question

1.1 Do leaders (PO, SM, RTE) visibly demonstrate their commitment to
well-being in their work processes and behaviour?

2.2

Are reported unplanned well-being events followed up by leaders for
investigation, learning/improvement, and feedback to those directly
involved? Under these events fall any unexpected events regarding
well-being (e.g. burnout, mental breakdowns)

4.1 Is well-being an integrated part of discussions in work meetings?

4.2 Is the department systematically considering well-being when planning
and organizing work?

6.2 Is well-being discussed in refresher events or training?

7.1 Are employees’ suggestions for improving well-being followed up
adequately?

7.2

Do employees get recognition for excellent well-being performance?
Excellent performance is defined as when employees look out for their own
well-being, support their colleagues and notify leaders when they see
possible incidents or emerging problems

QWC Is the workload sustainable?

QWC
Is the work climate good to work in? A good work climate entails clear
purpose, expectations and achievable goals for employees together with a
fun mood

QWC Is your mental energy at a level such that you can focus on work during an
entire workday?

Table 4.6: Final list of questions

4.2 Design and implementation guidelines

In this section, a dashboard is designed using the chosen KPIs of sections 4.1.5 and 4.1.6. The design is
followed by an implementations strategy, which answers the last sub-question: ”How can the department
easily use the metrics on a day-to-day basis?”.

4.2.1 Performance Dashboard design

The department uses Azure DevOps as an agile planning tool. Azure DevOps has the option to make cus-
tom dashboards. As this tool is used regularly during the day to keep track of work and planning, using
this tool will end in easier integration into the work process of the department. Furthermore, by using
the dashboard of Azure DevOps, data will be automatically updated in the dashboard without the needed
interference of employees. Unfortunately, Azure DevOps does have drawbacks in its dashboard function.
Firstly, a drawback is the limited design options available. Only pre-designed widgets can be added, as
well as custom queries that sort planned work based on filters. For the pre-designed widgets, no choice is
available for changing the design. Furthermore, the overall design of the dashboard cannot be changed.
This design includes the title, background and possibly other additions like parting lines. Queries have
more design options. First, when choosing a numeric tile, the tile only shows the total number of results
for the query. The background colour of this tile can be conditionally formatted. Furthermore, several
types of charts can be chosen for queries, like pie- and line charts. Lastly, the size and placement of wid-
gets can be changed; widgets need to be placed in squares and can have the size of AxB blocks.

With these advantages and disadvantages in mind, the choice is made to make at least the operational
dashboard in Azure DevOps, as all of the chosen operational KPIs can be configured in Azure DevOps. As
a result, visual analytics, as researched by, amongst others, Sedrakyan et al. [44], cannot be used to de-
termine appropriate visualisations of the KPIs. Furthermore, due to the three KPIs levels, the dashboard’s
design needs to consider these levels. One dashboard can contain KPIs from different levels, but the sep-
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aration of KPIs at different levels needs to be considered. Therefore, tactical KPIs can be integrated into
the Azure DevOps dashboard, but separation needs to be kept in mind. Of the selected tactical KPIs, only
lead time and cycle time are possible to add to the dashboard. These are both pre-designed widgets; thus,
the design cannot be changed if used in Azure DevOps. The other metrics need to be made using another
platform, like PowerBI. Lastly, the strategic metrics can not be added to Azure DevOps either. During the
time scope of this research, not all dashboards can be designed. Therefore, it is chosen only to make the
operational dashboard, including the tactical KPIs, possible in Azure DevOps.

The dashboard’s design can be found in figure 4.2. It is important to note that in this figure, the graphs
are based on data currently in Azure DevOps. However, as that is a tool not used by the department yet,
the data is copied from another tool and not kept up to date. Therefore, the graphs and numbers do not
represent the usually expected numbers. Sprint burndown, release burndown, velocity, cycle time, and
lead time are pre-designed widgets in this design. Herefore, the design of these metrics must remain the
same. Thenumber of stories, the number of US done, and the flow load are numeric query tiles. These can
be conditionally formatted such that the background colour changes. These tiles are based on passively
presenting information unless action is necessary [45]. This way, the attention is directed towards the tiles
only when necessary, giving the dashboard a clearer overview and making it easier to grasp quickly. This
option can be used for the teams to keep track of possible situations where the numbers are too high or
too low. Multiple colours are available in that case, but ”traffic light visualisations” [45] are recommended
to attract immediate attention and quickly indicate the situation.

As mentioned before, separation must be considered when combining operational and tactical metrics
in one dashboard. Because cycle time and lead time are available in Azure DevOps, it was chosen to add
these to the operational dashboard as this ensures the automatic update of these metrics. Due to limited
design options, there is no possibility to separate the widgets from the others by a line or different colour-
ing. Therefore, to ensure that it is clear that these widgets have a tactical function, this is discussed during
a presentation for the entire department as well as with the scrum masters of each team. Furthermore,
three boxes for explanation are added to the bottom of the dashboard, including a link to a more elabo-
rate explanation document. This document includes an explanation of the configuration of all metrics so
that teams can adjust these to their needs and goals. The separation of operational and tactical metrics is
explained in this dashboard as well.

As eight of the fifteen metrics are included in the operational dashboard, seven must be added to a dash-
board in PowerBI. These metrics can be added together in one dashboard to limit the total number of
dashboards for the department. However, in the design, a dashboard should fit on one page. Therefore,
separate views are needed for the tactical and strategic metrics, or they fit on one page and should be
separated clearly by a line or different design.

4.2.2 Well-Being tool design

The International Social Security Association (ISSA) has set up a set of indicators for VZ. With this set of
indicators, a guideline is set up for their use. Within this guideline, three options can be chosen with dif-
ferent time intensities. It is advised to start with the first option, which is the least time-intense. This
option requires that employees answer one question per indicator with either yes or no. Then, based on
the percentage of employees filling in yes or no, it can be evaluated how the department scores on that
indicator. When all indicators are filled in, the department can see where their improvement points are
to prevent well-being issues. The decision is made to make the well-being tool only for group discussions
because employees have mentioned that filling in forms is tedious. That way, the questions can stimulate
group discussions on well-being topics, but employees are not asked to fill in forms.

For the design of the well-being tool, the decision was made to keep it minimalistic. The research of Bom-
ström et al. supports this choice [45], who found that dashboards regarding agile environments should
have a passive minimal view that only causes reactions when necessary. It needs to be noted that this
research was done regarding software development dashboards. Janes et al. [46] state that designs should

24



Figure 4.2: Operational performance dashboard.
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also be minimalistic. However, they propose to choose between a ’pull’ or ’push’ method for dashboards.
The choice between these strategies depends on the goal of a dashboard. Pull dashboards are meant to
be interactive; the user needs to put effort into analysis but can obtain more information from this dash-
board. Push dashboards are designed the other way around; all necessary information is shown to the
user, so pushed. This type of dashboard is most useful if a user needs to receive information regarding
issues and unplanned situations. Therefore, this push method is more suitable for this research.

The design of the dashboard can be found in figure 4.3. The dashboard is made in PowerBI. The questions
are split up; two questions are discussed in each sprint. The team can discuss the questions together and
fill in either yes or no for the questions by filling in a form. Figure F.18 shows an example of the form for
sprint one. This form is linked to powerBI. Therefore, the dashboard automatically updates the answers
when a form is filled in. As the questions are answered with either ”yes” or ”no”, only data is available
regarding the number of times this was answered. This data is a single numerical number. Evergreen [47]
states that this type of data can be usedwhen other data is not present to evaluate. In that case, presenting
one number is sufficient tomake the user see andunderstand the data. Furthermore, it is important to see
for what indicator ”yes” was answered for analysis. Therefore, only numeric values of the number of times
”yes” is filled in are shown. Thatway, when this value ismore than a certain value, it can easily be seen that
that indicator is lacking. As with the operational dashboard, conditional formatting with traffic light visu-
alisations attracts attention to the indicators not performing as needed. When clicking on an indicator,
a table appears as shown infigure 4.4. This table gives anoverviewof all responses regarding that indicator.

Furthermore, the PI score is shown in a gauge chart. This chart type is useful when a numeric number
can be within a specific range, where a goal needs to be met [48]. This score is determined by dividing the
number of times ”yes” is filled in by the total number of answers. This graphic uses traffic light visualisa-
tions, gradually changing colour from red to green depending on its score. On the meter, a target value of
0.8 is shown to help analyse the overall well-being of the department. When only one department needs
to be evaluated, the filter on the left side can select single or multiple departments. Below all indicators, a
concise explanation is provided to ensure that all employees understand the dashboard.

4.2.3 Implementation strategy for the dashboards

In multiple other pieces of research, it was found that metrics are used. However, most programs, includ-
ing metrics, do not last longer than a year, which is considered an implementation failure [49]. There are
numerous reasons for this failure, some corresponding with the problems mentioned in section 4.1.1. In
this section, reasons for failure are identified based on the literature. Then, an incremental implementa-
tion plan is made for all dashboards. Finally, a work process is suggested to incorporate the dashboards
into the department’s existing processes.

Reasons for implementation failure

In research on the implementation ofmetrics programs, Hall and Fenton [50] identified fifteen expert rec-
ommendations. These recommendations substantially overlap with issues identified in other articles like
Pfleeger [51]. In the implementation strategy, these problems need to be taken into account.

First, one problem is eliminated by choice of KPIs and requirements of section 4.1.2. This elimination
is the fact that data collection should be automated as much as possible so that the extra effort em-
ployees need to put into metrics is minimized. This problem is mentioned multiple times in literature
[49, 50, 51, 52, 53, 54]. Secondly, two problems are mentioned as ranking requirements. These require-
ments limit the problems as much as possible, though they still need to be evaluated during implementa-
tion to ensure they are limited or eliminated. These are complexity and perceived necessity. Complexity
relates to the problem of employees not understanding what a metric depicts or not understanding how
to analyze them. Keeping metrics accessible makes it more likely to be used in the long-term [49, 50, 51].
Perceived necessity relates to users finding the metric useful and needed. This aspect needs to be in-
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Figure 4.3: Well-being dashboard
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Figure 4.4: Well-being dashboard indicator responses

creased as much as possible, as otherwise, employees need to use metrics against their beliefs [50]. Using
the selection method, including complexity and perceived necessity as ranking requirements, these are
automatically increased positively as much as possible.

Further problems need to be solved through the implementation strategy. The first problems arise early
in the process, during the design of the metrics. Metrics that fit the goal of the department are important
to the implementation. The goals are already included in the choice of KPIs in this research. Furthermore,
management andother important stakeholderswith ahigher function than the generalmetrics users need
to commit tometrics and support the implementation [52, 53, 54]. This commitmentwill improve the sub-
jective norm (section 3.4.2, together with the opinion of peers [49]. During the implementation design
phase, further first problems arise. When change is necessary, it is important to include all stakeholders
in the process [50, 51]. During the implementation of metrics, the same holds. Employees need to be
included from problem identification until the last evaluation to increase the chance of implementation
success. The reason is that by including employees, their reasons for using metrics are included, and pos-
sible problems can be identified in the early stages. This way, the metrics chosen are easier to relate to the
process and its problems. When this relation is clear to all employees, the likelihood of metrics utilization
increases significantly. Furthermore, by including them, employees feel that their opinion is valued and
are more likely to have a positive attitude towards the metrics. Lastly, the last important problem before
implementation is the required knowledge of employees. The knowledge needs to be adequate so all em-
ployees can understand straightforward metrics. Adequate knowledge can be arranged by training for all
employees and in later stages for new employees [49, 52].

The following problems arise in the initial stages of implementation. Implementing new technology re-
quires employees to adapt to new processes and structures. The adapting process entails that implement-
ing metrics means employees must get used to using them, analyzing them, and regularly including them
in the work process. This process should not be done at once, as the change suddenly impacts employees,
resulting in a negative view. Therefore, incremental implementation is advised [50, 55]. This incremental
implementation plan can include implementingmetrics per project, startingwith a project wheremetrics
are viewed positively and are expected to yield significant results [51]. The first projects or teams starting
with metrics can evaluate the process and, if positive, spread enthusiasm.

The last set of problems relates to the process of using metrics. Firstly, as mentioned by employees during
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this research,motivation for usingmetrics decreaseswhen results are not discussed [55, 54]. Furthermore,
during that discussion, feedback and evaluation on the design and use of the metrics should be brought
up so that metrics stay relevant to the department’s goals [50, 55]. Secondly, metrics should be integrated
into an existing work process, or a new transparent and regularly used process should be developed [53,
54]. A final problem regarding the use of metrics, causing negative views, is the assessment of metrics.
Employees can think or feel that their work is criticized or evaluated based on the metrics [51, 53, 54].
This feeling will lead to them not using metrics or incorrectly using metrics. When the aim of metrics
is precise, and the focus is on team productivity or product quality, individuals are not criticized, and
employees can be assured they are not evaluated based on themetrics. Furthermore, theway of using and
the goal of analysis can increase the results gathered from the metrics [52, 55]. In the case of measuring
team productivity, it needs to be clear to a team what the aim of the metric is and focus on identifying
bottlenecks or problems to improve, not on evaluating the team.

Incremental Implementation

First, before implementing a new dashboard, management must be on board with the implementation.
This commitment improves the subjective norm and the feeling of ’needing’ to use the dashboard, and as
a result, employees are more likely to use the dashboard. When the dashboard and implementation are
fully supported by management, the incremental implementation plan can be started. In order to give
a clear overview, all steps of the strategy, accompanied by a concise explanation, are presented in table
4.7. Steps 5a and b can take place at the same time. Furthermore, within all evaluation steps, in case of
feedback suggesting the dashboard works insufficiently, improvement has to take place before going to
the next step.

By implementing the feedback steps, the teams can address their problems, themetrics andways of using
them can be improved, and employees are included in the implementation process. That eliminates the
risk that employees feel the change is forced upon them or that the dashboards are not working optimally.
Further, implementing feedback and changing the dashboard to the team’s needs ensures it will relate to
the team’s needs. Furthermore, the perceived usefulness will likely increase by implementing feedback,
and employees’ attitudes towards using the dashboard will become more positive. Additionally, starting
with one team that can try out the first dashboard can eliminate the first issues. Furthermore, they can
get used to the new dashboard. When the first team has done that, they can tell other employees, which
will positively influence the subjective norm.

The second possible implementation problem mentioned is the complexity of the dashboard. The dash-
board isdesigned straightforwardly andhasaconsiceexplanationandanelaborate explanationfile. Train-
ing employees is needed before using the dashboards to ensure that complexity still does not become an
issue. The training intensity depends on the dashboards and their platforms/goals. In the case of the
dashboards designed for this research, one explanatory presentation and the provided explanation file
are satisfactory. Additionally, the perceived necessity can be increased during this training by explaining
the use of the dashboards and the goals. Even though this is done by the first communication step of the
implementation plan, repeating this during training can improve the perceived necessity as all users un-
derstand the technology better during and after training.

Lastly, it is important to note the problem addressed by [51, 53, 54] regarding the critique on products
instead of employees. The dashboards and metrics are meant to improve teams’ performance, with the
end goal of sustainable employment. Therefore, the metrics measure team performance and analysis of
the metrics can show points of improvement for the team. Management and teams themselves should
never use metrics to discuss persons or to compare teams on their performance. Such discussions will
lead to employees getting a negative attitude towards the metrics and will work counterproductive for the
final goal.
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Step Explanation

1 Communicate Communicate the implementation plan, goals, and
reasons to all stakeholders

2 Training Train employees who use or change the dashboard in
how to do that

3 First team implementation Implement only one dashboard in the first team
4 Evaluate Evaluate the use of the dashboard with the team
5a Expand to other teams Implement the first dashboard in all teams
5b First team expansion Implement all dashboards in the first team
6 Evaluate Evaluate the use of all dashboards with the teams
7 Expand to other teams Implement all dashboards in all teams
8 Evaluate Evaluate the use of all dashboards with the teams

Table 4.7: Incremental implementation

Plan for the use of Performance Dashboard

The performance dashboards have three levels; operational, tactical, and strategic. This separation of lev-
els results in particular moments of use. First of all, the operational dashboard should be utilized most
often. This dashboard is meant as a tool to keep track of team performance daily. Therefore, in SAFe
teams, this dashboard should be discussed during daily stand-ups. The metrics sprint burndown, flow
load, and number of stories done update continuously and give an update on the team’s progress during
that sprint. The velocity and release burndown can be discussed less often but should still be discussed at
least once every sprint.

Second, a tactical dashboard should be discussed every sprint or PI during, for example, a retrospective.
The retrospective is a meeting focused on reviewing the last sprint to evaluate and find improvement
points. The tactical dashboard can help guide this discussion with the selected metrics. Lastly, the strate-
gic dashboard should be discussed once per PI at most. This dashboard is meant to measure aspects of
the departments’ strategy. At the end of each PI, the strategic dashboard can be consulted to look at the
metrics and analyze those compared to the set goals. In section 4.2.1, it is discussed to combine the tacti-
cal and strategic dashboards. When this is the case, it needs to be made clear during the communication
and training (steps 1 and 2 of the incremental implementation) that these are metrics of different levels
and therefore need to be discussed in different intervals.

Plan for the use of theWell-Being Dashboard

The well-being dashboard gives an overview of the well-being of the entire train. Each team uses a form
during the sprint retrospective to fill in the questions corresponding to that sprint. The teamdiscusses and
fills in these. Therefore, it is not an individual tool. At the endof a PI, an overview is given in the dashboard,
showing the position of the teams concerning well-being and well-being prevention. When this overview
shows that indicators are not up to a satisfactory level, the scrum masters take this to a meeting together
with the manager. There, these problems are discussed, and further actions are planned. These actions
can be on a team level. However, when multiple teams show the same problems, department-wide action
can be taken. When these discussions have taken place, scrum masters always need to discuss this with
the team, such that teams feel their input is used and their satisfaction with the discussions stays on a
sufficient level.

30



Using Metrics for Sustainable Employment Bachelor Thesis

5| Validation of Results
In this chapter, results found in chapter 4 are validated. First, all interviews are validated in section 5.1.
Then, the validation of the dashboard designs is explained in section 5.2.

5.1 Validation of interviews

As interviews have reliability issues in stability, equivalence, and internal consistency [23] (corresponding
to the issues mentioned in Dasom et al. [29]), it is important to validate the results. Therefore, the list of
problems is discussed with the management, also called a member check [56]. All problems were known,
and management either experienced or recognised that employees experienced them. Therefore, the list
is validated. The same discussion has taken place regarding the requirements for selecting new metrics.
All requirements have been accepted. Further validation is ensured by an explanation of the research pro-
cess in section 4.1.1, corresponding to the concept of dependability as mentioned in Dasom et al. [29].

5.2 Validation of user acceptance

Asdiscussed in section 3.4.2, user acceptance is ameasure of thewillingness of people to usemetrics as in-
tended [30]. In this study, aquestionnairewasused to validate thedesignof theoperational andwell-being
dashboards. Thequestionnaire aimed to assess the likelihoodof the dashboards’ adoption bydetermining
people’s willingness to use the dashboards. Of 63 employees, 32 responses were received, representing a
response rate of approximately 51%. Table 5.1 provides the distribution of responses across different func-
tions. It is important to note that management roles were slightly over-represented, constituting 25% of
the responses. Additionally, one respondent outside the department, categorised as a stakeholder, com-
pleted the questionnaire. The results, related to functions and teams, can be found in appendix E.

The first results are regarding the operational dashboard. In figure 5.1, these results can be found. In the
results, a score of 1 means that the responder strongly agrees with the statement, whereas 5 means that
the responder strongly disagrees. Firstly, the attitude towards behaviour is measured. The graph reveals
that 53% of the responses for this indicator were rated as 2, and in total, 91% of the responses fell within
the range of 1 to 3. As for perceived behavioural control, 79% of the responses were rated between 1 and 3,
with the peak at 2 (30%). Although relatively more responses indicated insufficient perceived behavioural
control compared to attitude towards behaviour, nearly three-fifths of the responses are deemed suffi-
cient. The subjective norm is the only indicator where less than 10% of the answers scored 1. However,
84% of the responses fell within the range of 1 to 3, with the highest peak at 2 (39%). Finally, for perceived
usefulness, 87% of the responses within the interval of 1 to 3, with 36% of the responses rating it as 2. It
should be noted that, as can be seen in figure 5.2, the responses of the latter three shift towards themiddle
range, while attitude towards behaviour has a significant peak at 2.

Function Number of responses
Test specialist 7
Business analyst 5
Sap CD specialist 9
Stakeholder 1
Abap specialist 2
Management 8

Table 5.1: Employees functions
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Figure 5.1: User Acceptance results performance dashboard

Figure 5.2: User acceptance results well-being dashboard

The second set of results shows the user acceptance of the well-being dashboard which can be found in
figure 5.2. Attitude towards behaviour and subjective norm have similar results, peaking at 2 with 44%,
with 88% and 83%, respectively, within the range of 1 to 3. Perceived behavioural control has a flatter
curve, peaking at 35%, with 85% of the responses falling within the range of 1 to 3. Perceived usefulness
for well-being is the only construct with the peak at 3 (37%), with 84% of the responses within the interval
of 1 to 3.

No outliers were observed when considering the breakdown by functions, indicating a specific function
scoring significantly below the average for both dashboards. The same holds for the division of teams.
Additionally, all four indicators received positive scores. Therefore, the acceptance of both dashboards
appears promising, providing evidence of the validity of the results.
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6| Discussion
This chapter discusses the results (section 6.1). Furthermore, recommendations aremade regarding these
results and possible further research (section 6.3).

6.1 Discussion

In this study, we aimed to address themain research question of how to develop effectivemetrics formea-
suring performance and well-being in the context of sustainable deployment. We conducted interviews,
literature reviews, and implementation research to achieve this. In this section, we critically reflect on our
findings, establish links with our research questions, summarize the main findings and conclusions, and
provide arguments and justifications for our choices.

The first sub-question is ”What are the problems with the current metrics?” This question was researched
using interviews, where employees mentioned multiple problems. Time and complexity were the pri-
mary issues discouraging employees from using dashboards. Moreover, the absence of a well-developed
implementation plan led to metrics fading out of routine, not being discussed, or lacking motivation. It is
important to note that the quality of interviews greatly depend on the interviewer, the setting, and other
environmental influences. These influences impact the internal and external validity of the interviews
[20]. For instance, an inexperienced interviewer’s ineffective use of probing may yield superficial answers
instead of in-depth conversations. As a result of influences, the interview results might be incomplete, as
other problems could have gone unmentioned. Validity is checked to ensure that these influences do not
negatively impact the results. This check is done by discussing the results, as proposed in Dasom et al.
[29] and Koelsch [56]. This discussion has taken place with management and checked if the results found
in section 4.1.1 are viable and, if known, well-reflected. This discussion had a positive outcome, ensuring
credibility. Further validity is ensured by transparency on the methods in section 4.1.1. However, the re-
sults could still lack some other aspects not mentioned by employees and management as confirmability
and transferability are not checked. Additionally, the interviewees were sampled by asking management
and emailing one team. This sampling method resulted in interviews with management, one interested
employee, and one employee with experience with metrics at a previous department. This sample does
not completely represent the whole department, as the division of management/employees is not rep-
resentative. Thus, it is crucial to consider that the results lean more towards management’s perspective,
potentially leading to employees not fully agreeing with the presented problems and requirements. Fur-
thermore, the employees spoken to volunteered for an interview. These employees have a strong opinion
on using dashboards compared to other employees. Therefore, the sample of interviewees might not ac-
curately represent the entire department.

Following the interviews to identify current issues, several methods have been used to identify KPIs used
in similar contexts. The first sub-question for this part is: ”Which KPIs are effective to keep track of perfor-
mance?” This question resulted in a literature review and the addition of some metrics mentioned by the
department’s employees. This research gave a list of forty KPIs. The second sub-question relates to the
well-being aspect: ”Which KPIs are effective to keep track of well-being?” This question was also answered
using a literature review, resulting in a set of indicators that prevent well-being issues. Consistent inclu-
sion and exclusion criteria were applied for both literature reviews. The inclusion criteria ensured that all
articles were understandable by the researcher and that the subject regards the subject of the literature
review. The exclusion criteria were added to ensure the quality and relevance of the selected articles. An
example is the criteria that articles need to be cited by other articles. However, by using these exclusion
criteria, possibly articles with valuable knowledge have been excluded from the research. Additionally,
three databases were selected for this research. Other databases could have relevant articles for this re-
search, which currently are not included. Therefore, the found KPIs can be elaborated in further research.

33 / 67



The well-being indicators researched focus on well-being at work. However, well-being aspects that the
work environment does not influence can also still affect the well-being of employees. Therefore, it is im-
portant to remember that this set of indicators only keeps track of thework-environmentwell-being. KPIs
may bementioned in literature for both literature searches but not added in this research due to the inclu-
sion requirements, like a minimum of 1 citation and the language. Therefore, when used in other research
or departments, this list can be used as a base but can be expanded.

The fourth sub-question is: ”What requirements should bemet for ametric with the goal of measuring per-
formance and well-being?” Interviews were conducted, and the list of problems was analyzed. For this set
of interviews, as with the interviews of section 4.1.1, internal and external validity issues occur. Amember
check is conducted to ensure validity by discussing the requirementswithmanagement. However, further
validation on confirmability and transferability is lacking. Therefore, the final list of requirements might
be incomplete or partially invalid. With these requirements, it was made sure that the chosen KPIs relate
to the department’s goal and exclude KPIs that will result in problems the department experienced before.
Because of previous experience and problems, a conscious decision was made to include requirements
like time and complexity that exclude KPIs that could give valuable insight to the department. This exclu-
sion supports a part of the objective of this researchby excluding complex or time-intensivemetrics. How-
ever, another goal is to find effective metrics to measure performance and well-being. Other metrics can
possibly measure these aspects more effectively. In this research, preference is given to the first objective.
This decision needs to be re-evaluated if this research is used in other contexts. Part of the requirements
needed to bemet to includeKPIs, whereas otherswere preferences. Therefore, the requirementswere split
into inclusion requirements and ranking requirements. The KPIs were split into three categories; opera-
tional, tactical, and strategic based on updating and frequency of use. Based on these requirements and
the weighted sum model, we selected fifteen performance KPIs and one set of indicators for well-being
to effectively track the department’s progress. To ensure alignment with the department’s goals, we dis-
cussed the scores assigned to each KPI with the manager, following a pre-defined rubric. Therefore, the
validity of these choices is strengthened with a member check and explanation of the process, ensuring
credibility and transferability [29].Toprovide a comprehensive assessment ofwell-being, we expanded the
set of well-being indicators by incorporating three additionalmetrics tomonitor the department’s current
well-being. Furthermore, some indicators were excluded because they were not important to the depart-
ment. The exclusion of these indicators does provide the risk that not all well-being issues are included.
Furthermore, including new indicators and changing the questions of existing indicators implies that this
new set of indicators need to be evaluated in further research to establish validity and reliability. For the
well-being set, a dashboard was made in PowerBI. The choice was made for the performance indicators
only to deliver a prototype of the operational dashboard to the department.

The last sub-question is: ”How can the department easily use the metrics daily?” This question was an-
swered by conducting implementation research, which resulted in an implementation strategy. First, rea-
sons for implementation failures were researched. Reasons for failure were found in six articles. Other
relevant articles might have been missed due to the choice of databases or search terms. Then, with these
reasons and recommendations inmind, a strategywas proposed. However, it is important to note that fur-
ther evaluation is necessary to confirm the effectiveness of the implementation strategy in practice. Based
on this implementation strategy, the first communication about the dashboards has already occurred.
Furthermore, the user acceptance of both dashboards is measured to validate the prototype dashboards
and to ensure that long-term use is more likely than in the past. The responses show that employees score
the dashboards positively on all four indicators, validating the effectiveness prototypes.

6.2 Limitations

In section 6.1, the results are discussed, revealing some limitations of this research. Firstly, the interviews’
results regarding the current metrics and problems and the requirements are not validated on confirma-
bility and transferability. Confirmability regards the researcher’s bias and its effect on the research [29],
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and transferability is the level at which the results can be generalized. In order to use these results for
further research, these aspects of validity need to be checked. Furthermore, the sample of interviewees
is only a small part of the department and thus not a complete representation of the department, which
might have affected the results.

Secondly, the literature reviews have limitations regarding the exclusion criteria and chosen databases.
The exclusion criteria exclude possible relevant articles from this research, which might have limited the
final list of KPIs. Additionally, three databases are chosen, of which two are extensively searched. The ex-
clusion of other databases could have led tomissing relevant articles. The same databases have been used
during the search for reasons for implementation failure, leading to the same limitation. Furthermore, the
concepts searched for might have synonyms unidentified in this research and other concepts might be of
relevance to this research.

Thirdly, during the research, the MCDM method has been used. In order to score KPIs, a rubric has been
made based on the research objectives. However, this rubric is determined by the researcher and thus
based on the researcher’s perceptions. Furthermore, it is not scientifically proven to be valid. Therefore,
this rubric limits the validity of the scoring process for the KPIs. The same limit applies to the weights of
the WSM as determined in section 4.1.4.

Fourthly, the implementation strategy is proposedbasedon researched implementation failure. This strat-
egy is not validated, as the research is finished before the completion of the implementation strategy.
Therefore, further research is needed to evaluate the strategy. Additionally, KPIs are categorized based on
available data input and the possibility for automated updates. This input is based on available data from
the department and the existing infrastructure. Herefore, the technical infrastructure of the department
has limited the research.

Lastly, a choice is made based on time and scope during the research. This choice was only to provide
a prototype dashboard of the operational performance KPIs and well-being indicators. Therefore, this
research lacks tactical and strategic performance dashboards. However, an implementation strategy is
written for those dashboards. Therefore, when the choice is made to design these dashboards, the imple-
mentation strategy can be used.

6.3 Recommendations

First of all, the scope of this research leaves gaps around this research that are recommended to fill. These
include the core problems found outside of the scope of this research because they fall under the purview
of management. It is recommended that the department conducts further research on the problems and
solutions in order to achieve the set goal. The problems that need attention are identified in section 1.2.1
as not-selected core problems. These are the insufficient onboarding program and the fact that metrics
are an extra task. Management is recommended to look into the onboarding program and see what is
needed to increase the knowledge of new employees concerning metrics and other related processes. Ad-
ditionally, the VZ indicators are identified by the ISSA as a complete set, helping in preventing well-being
issues. Three VZ indicators are excluded from the well-being dashboard because these are only applica-
ble during the hiring and onboarding process. However, based on VZ, these indicators effectively prevent
well-being issues. Therefore, the management should include the three VZ indicators regarding onboard-
ing and hiring new employees as mentioned in section 4.1.6 when doing further research into the hiring
and onboarding process. Furthermore, due to the change in the set of VZ indicators, evaluating the new
set of indicators and their effectiveness in measuring well-being in practice is recommended.

Furthermore, even though the implementation strategymakes themetrics part of work processes, the fact
that metrics are an extra task should be evaluated and discussed within the department. For the strategic
metrics, which are not used regularly, management is recommended to guide the department in their use
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and take responsibility for those as unclear responsibilities often result in issues [57, 58]. Though less reg-
ular, they should also become part of a reoccurring work routine. That way, they become part of the work
processes and are not seen as extra effort. Additionally, a part of the tactical and strategic metrics selected
in section 4.1.5 are not in a dashboard design, due to the time spanning this research. These metrics are
of use to the department, based on the ranking and selection in sections 4.1.5 and 4.1.6, and therefore it
is recommended that the tactical and strategic dashboards are developed.

Additionally, two recommendations are made for further research. Firstly, employees influence the data
based on the working method with Azure DevOps, for example, when story points are put on ’completed’.
The performance dashboards are affected by this influence. Thus, the effectiveness of the dashboards
might be influenced. This effect should be further investigated. Secondly, in order to evaluate the dash-
boards, it is recommended to research options for automated data collection regarding interaction with
the dashboards. This data can be used to evaluate the dashboards, their use and further validate the re-
sults of this research.

Lastly, several limitations are mentioned in section 6.2. It is recommended to expand the research based
on these limitations. The first aspect is the validity of the interview results. The confirmability and trans-
ferability of the interviews are recommended to be evaluated to use the results in further research. Next,
the literature reviews and research regarding implementation failure are recommended to be expanded
by searching other databases and removing the exclusion criteria. Furthermore, it is recommended to
evaluate the proposed implementation strategy in order to validate this strategy.

6.4 Scientific Contribution

This research makes valuable contributions to the field of KPIs and metrics, specifically in the context of
sustainable deploymentwithin the scaled agile framework (SAFe). Firstly, we identified and addressed the
prevalent problems associated with the current metrics used within the department. While these prob-
lems are well-known in technology implementation [50], our findings validate their occurrence in our
specific department, thereby reinforcing their significance.

Next, the research results add knowledge to the research area of KPIs and metrics, with a specific focus
on SAFe. While research on possible KPIs to measure performance and well-being in agile environments
exists (e.g. [1, 59]), there is a knowledge gap exists on metrics specifically for the scaled agile framework.
Some metrics are recommended; however, for most metrics, it is said these are specific to the goal for
which they are used [10] (e.g. sales metrics for sales environments). Therefore, by using the MCDM
method and theWSM to select KPIs that alignwith SAFe, this research adds to this area of scientific knowl-
edge. Theconnectionbetween theKPIs andSAFe is establishedby the requirements and goals usedduring
the research, which are incorporated in theMCDMmethod andWSM. For example, the research identifies
KPIs that are useful to keep track of performance on a day-to-day basis, which supports the high flexibility
and iteration structure of SAFe. For instance, the sprint burndown is found to be an effective measure
of performance and planning in agile environments [60] and, intending to measure performance and be
straightforward in use, is also applicable to SAFe. This knowledge can be generalized to other companies
anddepartments thatwant to start using KPIs tomeasure their performance andwell-being. For example,
other departments of Achmea can adopt this framework, as the working method is SAFe, and the depart-
ments’ goals are similar due to company-wide goals.

In section 4.2.3, results are presented regarding implementation problems. These problems are found in
more departments and companies and are described in multiple articles [51, 50, 49]This research con-
tributes to scientific knowledge by using MCDM to prevent one of these problems; the requirements are
set up to automate data collection as much as possible, and to decrease further manual actions to update
data in the dashboards. In further research, similar requirements can be used in order to prevent imple-
mentation failure due to data collection and updating issues. Furthermore, the incremental implementa-
tion plan is a recommended framework for implementation and can be generalized to other departments
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and companies. It provides a framework for all situations regarding these problems. For example, the
framework emphasizes the gradual adoption of dashboards to make the change effective and smooth.
This research adds to the scientific knowledge regarding the implementation of dashboards by propos-
ing an implementation framework which can be applied for dashboard implementation. Therefore, all
departments wanting to start using dashboards as an integrated part of their work process can use the
framework regardless of the dashboard or goals of the dashboard. For the framework to be generalized to
technology implementation, further research is necessary to find possible additions or changes.

For both these contributions, it is important to note that the research focuses on finding a solution for a
specific department. If the results are applied to a broader academic field, results need to be generalized.
However, the results depend on the department’s goals as the department works with an agile method.
Therefore, generalization to agile or other flexible, iterative methods would be most effective. The results
are likely not applicable to sectorswhere agilemethods arenot used. However, the framework for selecting
KPIs and the incremental implementation strategy can be used more generally and adapted to different
goals.

The research findings focus on one department’s goals. These goals are regarding sustainable deployment.
Enhancing performance and preventing well-being issues are chosen as the tools to work on sustainable
deployment. Other departments within the company could use the results of this research when they
choose to work on this goal, as other departments within Achmea have the same structure and work with
SAFe as well. However, the list of problems and requirements should be validated by the management of
that department to ensure that the research results align with the department. When other companies
want to use these findings, the goals and work processes must be reviewed, after which problems and re-
quirements can be deduced. When these are not similar, results must be adapted based on these goals or
work processes. However, the research method could be applied in all fields.
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7| Conclusion
An implementation strategy is proposed to implement a set of metrics, as identified in section 4.1, to keep
track of performance and well-being at work. With that proposal, the research objective is met, and the
research question is answered. This research aimed to identify metrics that effectively keep track of per-
formance andwell-being. With a basis of knowledge from literature and analysis of existing problems and
requirements, a set of KPIs is identified, and two dashboards are designed. With these dashboards, an
implementation strategy is written to maximize the effect and utilization of the metrics.

The department hadmultiple issues regardingmetrics, one of whichwas a need formore knowledge of ef-
fective KPIs. Therefore, a literature searchwas conducted to ensure a knowledge basis for further research.
This researchwas expandedwith interviews, adding to the problemsmentioned during the problem iden-
tification. An unexpected result of the interviews was that the department currently or in the past used
metrics that are not found in the literature. Three KPIs mentioned by the employees were not found in
the literature. In total, 42 KPIs are found, of which 40 are included in the list of KPIs for performance.
This list of possible KPIs can be used in other departments and companies, as it is a general list of KPIs
formeasuring performance in an agile work environment. During the search for well-being indicators, an
unexpected result was the identification of sets of indicators by multiple researchers. This finding has led
to the choice of selecting a set of indicators as opposed to individual indicators.

For selecting KPIs, a list of requirements was composed of interviews and an analysis of the problems.
Because some requirements need to be met and others only give preference to KPIs, the requirements
were split into inclusion and ranking requirements. Furthermore, during the interviews, it became clear
that the department has multiple goals with the metrics. Therefore, the KPIs were split into operational,
tactical, and strategic. This categorization resulted in selecting three sets of KPIs for performance and the
recommendation of designing two separate dashboards and a prototype for the operational dashboard.
Though the requirements are department specific, the selection method can be generalized, and the split
into categories can be used in a broader scope. The chosen well-being indicators were adapted to the de-
partment’s needs, and the dashboardwas designed. In the final set of indicators, the VZ indicators identify
improvementpoints forworkplacewell-being. In contrast, the added indicators identify current problems
with the team’s well-being. These are two causal problems in figure 1.1. However, in the problem cluster,
it was assumed that the identification of improvement points was caused by information on the current
team’s well-being. The result, the combination of VZ and QWC indicators, shows that these run side-by-
side and together can prevent and solve problems, leading to more sustainable employment.

Finally, the last part of the listed problems was to be solved with an adequate implementation strategy. In
the literature, some problems mentioned by the employees were found. Additionally, other problems are
described that generally result in implementation failure. Therefore, the implementation strategy is based
on the problems mentioned and the literature recommendations. The implementation strategy has two
aspects; the incremental implementation plan and a recommendation for including the solution in the
work process. The incremental implementation plan can be generalized. However, the recommendation
for inclusion in work processes is specific to the work process of the department and, therefore, should be
reviewed before being used by other departments or companies. By using this implementation strategy
and the design of the operational and well-being dashboard, the department can enhance performance,
manage workload, and foster sustainable employment. Teams can easily keep track of their performance
regarding their planning and current task load. Thatway, teams can start discussions regardingdifferences
in workload over specific periods or the total workload. Performance can be increased, the workload can
be managed, and the entire process can be maintained sustainably by using the dashboard as an indica-
tor and discussion starter. Furthermore, the well-being tool helps start discussions on the prevention of
well-being issues and helps identify possible ongoing well-being issues. If the department’s management
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actively acts upon the discussions and provides answers, this will support the department in achieving its
goal. To conclude, the proposed KPIs to measure performance and well-being, the prototype dashboards
and the implementation strategy will positively contribute towards the goal of sustainable employment.
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8| Appendices
A Systematic Literature Review Performance

A systematic literature review is done to find an answer to the question ’Which KPIs are effective to keep
track of performance (production-wise)?’. In this appendix, the process of finding and selecting valuable
articles can be found.

A.1 Search Terms

First, the key concepts need to be found to identify the search terms. From the research question, already
two concepts can be found. These are KPI and performance. However, due to the specification that the
KPIs need to be effective for the department, a different concept has been added, which already covers
this. The added key concept is the Scaled Agile Framework, as the department works with this framework.
Uludağ et al. [61] have alreadydone amapping study regarding this framework and selected related search
terms. These have been reviewed, and some are selected for this literature review as related, narrow or
broader terms for this framework. In table A.1, all the search terms linked with the key concepts can be
found. These terms are used in the search query to find different articles. After finding helpful articles,
reference tracking is used to get more on the topic.

A.2 Criteria

After using all the search terms, the articles need to be selected. For this, inclusion and exclusion criteria
are used. The inclusion criteria are things the articles need to contain. If this is not the case, they will be
disregarded. The exclusion criteria work the other way around; if an article does contain that, they are
disregarded. The criteria are in table A.2.

A.3 Sources

To select usable sources, the UT library, particularly the page for Industrial Engineering and Management
[62], was consulted. Scopus and Web of Science are selected as the most significant databases. These are
selected because these sources are mentioned as important databases, and they are broad databases with
peer-reviewed articles. Therefore, these can give many results. If these results are insufficient or contain
too many articles unrelated to this research, Business Source Elite will also be used. This database is more
specific to the area of research and is in the list of relevant databases of the UT library for this study.

Key concepts Related terms Narrower terms Broader terms

1 KPI core indicator - metric, indicator,
analytics, tracker

2 Performance efficiency, functioning,
efficacy, productivity

production rate,
performance rate value

3 Scaled Agile
Framework

scaling agile
frameworks, large scale
scrum, scrum at scale

scrum of scrums, large
solution scaled agile
framework, essential
scaled agile framework

lean agile, scaled agile
lean development, agile

Table A.1: Search terms
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Inclusion criteria Exclusion criteria
Written in English or Dutch Not peer-reviewed
Articles should be about KPIs or one of the related
terms mentioned in table A.1 Published before the year 2000

Not cited by other articles

Table A.2: Inclusion and exclusion criteria

A.4 Search Log

Source Search string Total
hits Remarks

Scopus (TITLE-ABS-KEY (kpi) AND
TITLE-ABS-KEY (performance)) 3660 This are too many hits; the search

string needs to be narrowed

Scopus
(TITLE-ABS-KEY (kpi) AND
TITLE-ABS-KEY (performance)
AND TITLE-ABS-KEY (agile))

124

A quick scan of the titles shows
that some articles are promising,
but still, many articles do not
seem relevant

Scopus
(( TITLE (kpi) OR TITLE (”key
performance indicator”)) AND
TITLE-ABS-KEY (agile))

12

By having KPI in the title, the
search is narrowed. A large
sample of the titles seems usable,
and thus these will be further
evaluated.

Scopus
( TITLE-ABS-KEY ( metric ) AND
TITLE-ABS-KEY ( performance )
AND TITLE-ABS-KEY ( agile ) )

424
This are too many results, and not
all seem helpful, so the search
string needs to be narrowed

Scopus
( TITLE ( metric ) AND
TITLE-ABS-KEY ( performance )
AND TITLE-ABS-KEY ( agile ) )

46 The titles seem promising, so
these articles are further evaluated

Scopus

( TITLE ( metric ) AND
TITLE-ABS-KEY ( performance )
AND TITLE-ABS-KEY ( ”scaled
agile” ) )

0

Scopus

( TITLE ( metric ) AND
TITLE-ABS-KEY ( performance )
AND TITLE-ABS-KEY ( ”large
scale scrum” ) )

0

Scopus
( TITLE ( metric ) AND
TITLE-ABS-KEY ( performance )
AND TITLE-ABS-KEY ( ”scrum” ) )

9 The titles all seem interesting, so
these are further evaluated

Scopus

( TITLE ( metric ) AND
TITLE-ABS-KEY ( performance )
AND TITLE-ABS-KEY ( scrum )
AND TITLE-ABS-KEY ( scale ) )

0

Continued on following page

46



Table A.3, continued.

Source Search string Total
hits Remarks

Web of Science

(TI=(kpi) OR AB=(kpi) OR
AK=(kpi) OR TI=(key performance
indicator) OR AB=(key
performance indicator) OR
AK=(key performance indicator))
AND (TI=(performance) OR
AB=(performance) OR
AK=(performance))

15872 Too many results

Web of Science
(TI=(kpi) OR TI=(key
performance indicator)) AND
(TI=(performance))

1142 Still too many results

Web of Science

(TI=(kpi) OR TI=(key
performance indicator)) AND
(TI=(performance)) AND
TI=(agile)

1 The article seems useful and will
be further evaluated

Web of Science

(TI=(kpi) OR TI=(key
performance indicator)) AND
(TI=(performance)) AND
TI=(scrum)

1 Based on the title, this article is
not valuable for the research

Table A.3: Inclusion and exclusion criteria

A.5 Article Selection

The search found that Web of Science contains a limited range of articles on an agile work environment in
combinationwith KPIs, as this search only resulted in one article. Scopus did have this; most of the results
come from that database. In total, 68 hits are selected for further evaluation. There are seven double titles
of these hits, so 61 unique articles are further evaluated. Based on the inclusion and exclusion criteria, 36
articles are left. Of these articles, eightwere selectedbasedon their abstracts, ofwhich fourhave accessible
full versions. With reference tracking, two more useful articles were found. Therefore, these 6 are the final
selected articles to compare [63, 59, 64, 65, 66, 67].

A.6 Performance KPIs mentioned in selected articles

KPI Explanation [63] [59] [64] [65] [66] [67]

Velocity This metric determines the amount
of work done in a period. x x x x x x

Velocity deviation Standard deviation of velocity
divided by expected velocity x

Sprint burndown Number of story points remaining
during a sprint x x x x

Release burndown Number of story points remaining
for a release x x x x

Standard violation
The total amount of standards (in
design, processes or anything else)
violated during a sprint

x x

Defects per iteration
(sprint)

The total amount of defects in a
sprint x x

Continued on following page
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Table A.4, continued.
KPI Explanation [63] [59] [64] [65] [66] [67]

Defect density The number of defects over the
size/complexity of the project x

Level of automation
Percentage of automated tests
compared to the total amount of
tests

x x

# stories The number of story points in a
sprint x x x

# tests The number of tests in a sprint x

Progress chart
Tasks are listed in three columns, ’To
do’, ’in progress’ and ’done’, to keep
track of progress

x

Work in progress The number of story points currently
in progress x

Business value derived The value a company derives from a
user story x x x

Earned value
management

Performance is measured using the
set budget, planning and the
outcomes

x x

Sprint goal success The frequency in which sprint goals
are met x

Forecast horizon
The sum of story points in the
backlog down to the first user story
without an estimation of story points

x x

Lead time The total time it takes to release an
epic or user story x x x

True sprint length or
cycle time

The time it takes to release a sprint
increment x

Downstream impact

There are multiple metrics to
determine downstream impact,
showing the dependency within an
organization or department

x

Table A.4: Performance KPIs mentioned in selected articles
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B Performance KPIs

B.1 Metrics mentioned by employees

Metric Explanation
#US pushed Total number of US pushed to the next sprint

Cancellation rate Percentage of cancelled US compared to US in
the sprint backlog

Changed or new requirements Number of changed or new requirements added
after refinement plotted against time

Critical test cases automated The percentage of critical test cases that are
automated compared to all critical test cases

Customer satisfaction The customer, end-user of businesses
satisfaction with the released product

Cycle time Per phase or per US

Defect fixing capacity Percentage of capacity spent on defect fixing
compared to the total capacity

Escaped defects Defects experienced by users after testing, either
total amount, type or list

First time pass rate
Percentage of tests passed on first execution for
new requirements compared to all tests for new
requirements

Requirements coverage Percentage of requirements successfully covered
by tests, can be split per associated risk level

Right first time Percentage of US that are accepted by the
business or other customers the first time

#US done The amount of US done (Definition of Done [68])
at the end of a sprint

Team member turnover The number of team members replaced during a
certain period

Test automation failure Percentage of test cases planned for test
automation not completed successfully

Test execution rate Number of tests executed, can be split per test
variety

Test pass rate Percentage of tests that pass, can be split per test
variety

User story ping pong
Number of times US go back on the backlog or to
other teams/team members due to unclear
requirements

B.2 All performance KPIs

KPI Explanation Level Score
Sprint burndown Number of story points remaining during a sprint Operational 4.8
Release burndown Number of story points remaining for a release Operational 4.8
# stories The number of story points in a sprint Operational 4.9
# tests * The number of tests in a sprint Operational 4.6

Progress chart Tasks are listed in three columns, ’To do’, ’in
progress’ and ’done’, to keep track of progress Operational 4.1

Work in progress The number of story points currently in progress Operational 4.2
Continued on following page
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Table B.5, continued.
KPI Explanation Level Score

#US done The amount of US done (Definition of Done [68])
at the end of a sprint Operational 5.0

Test execution rate* Number of tests executed, can be split per test
variety Operational 3.7

Velocity This metric is meant to determine the amount of
work done in a period. Operational 4.7

Escaped defects * Defects experienced by users after testing, either
total amount or type Operational 3.3

Flow load Number of work items currently in progress
(active or waiting) Operational 4.7

Flow distribution Percentage of work items in the system per type Operational 4.1
Defects per iteration* The total amount of defects in an iteration Tactical 4.0

Standard violation **
The total amount of standards (in design,
processes or anything else) violated during an
iteration

Tactical 3.1

Defect density* The amount of defects over the size/complexity
of the project Tactical 2.8

Forecast horizon
The sum of story points in the backlog down to
the first user story without an estimation of story
points

Tactical 3.7

Lead time The total time it takes to release an epic or user
story Tactical 3.9

True sprint length or cycle
time The time it takes to release a sprint increment Tactical 4.0

#US pushed Total number of US pushed to the next sprint Tactical 4.1

Cancellation rate Percentage of cancelled US compared to US in
the sprint backlog Tactical 4.0

Changed or new requirements Number of changed or new requirements added
after refinement plotted against time Tactical 3.8

Defect fixing capacity* Percentage of capacity spent on defect fixing
compared to the total capacity Tactical 3.3

First time pass rate*
Percentage of tests passed on first execution for
new requirements compared to all tests for new
requirements

Tactical 3.9

Requirements coverage* Percentage of requirements successfully covered
by tests, can be split per associated risk level Tactical 3.5

Right first time* Percentage of US that are accepted by the
business or other customers the first time Tactical 4.3

Team member turnover** The number of team members replaced during a
certain period Tactical 4.0

Test automation failure* Percentage of test cases planned for test
automation not completed successfully Tactical 3.5

Test pass rate* Percentage of tests that pass, can be split per test
variety Tactical 4.2

User story ping pong
Number of times US go back on the backlog or to
other teams/team members due to unclear
requirements

Tactical 4.3

Level of automation* Percentage of automated tests compared to the
total amount of tests Tactical 4.2

Continued on following page
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Table B.5, continued.
KPI Explanation Level Score

Critical test cases automated* The percentage of critical test cases that are
automated compared to all critical test cases Tactical 4.2

Velocity deviation Standard deviation of velocity devided by
expected velocity Strategic 4.0

Business value derived** The value a company derives from a user story Strategic 3.3

Earned value management** Performance is measured using the set budget,
planning and the final outcomes Strategic 3.1

Sprint goal success** The frequency in which sprint goals are met Strategic 3.5

Value stream mapping**
For this metric, processes need to be mapped
out. The subprocesses are valued, which results
in an overview of value per step in the process

Strategic 3.3

Customer satisfaction** The customer, end-user or businesses
satisfaction with the released product Strategic 3.0

Downstream impact**
There are multiple metrics to determine
downstream impact, showing the dependency
within an organization or department

Strategic 3.0

Flow efficiency** Percentage of the time spent on work that adds
value compared to the total amount of work Strategic 3.6

Flow predictability How predictable a team or department is, do
they measure up to their promises Strategic 3.8

Table B.5: All performance KPIs

*Test-related KPI, out of scope. **Input need to be added manually
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C Systematic Literature ReviewWell-Being

A systematic literature review is done to find an answer to the question ‘Which KPIs are effective to keep track of performance
(well-being)?’. In this appendix, the process of finding and selecting helpful articles can be found.

C.1 Search Terms
First, the key concepts need to be found to identify the search terms. From the research question, already two concepts can
be found. These are KPI and performance. However, because performance, in this case, is about the well-being of employees,
another key concept is added: well-being. The search terms linked with the key concepts can be found in table C.6. These terms
are used in the search query to find different articles. After finding helpful articles, reference tracking is used to get more on the
topic.

C.2 Criteria
After using all the search terms, the articles need to be selected. For this, inclusion and exclusion criteria are used. The inclusion
criteria are things the articles need to contain. If this is not the case, they will be disregarded. The exclusion criteria work the
other way around; if an article does contain that, they are disregarded. The criteria are in table C.7.

C.3 Sources
To select usable sources, the UT library, specifically the page for Industrial Engineering and Management [62], was consulted.
Scopus andWebof Scienceare selectedas themost importantdatabases. Theseare selectedbecause these sources arementioned
as important databases, and they are broaddatabaseswith peer-reviewed articles. Therefore, these can givemany results. If these
results are insufficient or contain toomany articles unrelated to this research, PsycINFO (EBSCO)will also be used. This database
is more specific to the area of research and is in the list of most significant databases of the UT library for psychology.

Key concepts Related terms Narrower terms Broader terms

KPI core indicator - metric, indicator, analyt-
ics, tracker

Well-being positive mental health
happiness, health, sat-
isfaction, joy, peace of
mind, fulfilment, energy

mental health, flourishing

Table C.6: Search terms
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Inclusion criteria Exclusion criteria
Written in English or Dutch Not peer reviewed
Articles should be about KPIs or one of the related
terms mentioned in table C.6 Published before the year 2000

Not cited by other articles

Table C.7: Inclusion and exclusion criteria

C.4 Search Log

Source Search string Total
hits Remarks

Scopus
( TITLE-ABS-KEY (well-being) OR
TITLE-ABS-KEY (well-being) ) AND
TITLE-ABS-KEY ( kpi )

20 After a quick scan of the titles, the articles
do not seem to be relevant

Scopus
TITLE-ABS-KEY ( kpi ) AND
TITLE-ABS-KEY ( mental ) AND
TITLE-ABS-KEY ( health )

6 The articles do not seem relevant based
on their titles

Scopus TITLE-ABS-KEY ( kpi ) AND
TITLE-ABS-KEY ( flourishing ) 1 This article does not seem relevant

Scopus TITLE-ABS-KEY (well-being) AND
TITLE-ABS-KEY ( metric ) 2047 The search string is too broad, and the

first few titles do not seem relevant

Scopus
TITLE-ABS-KEY ( well-being ) AND
TITLE-ABS-KEY ( metric ) AND
TITLE-ABS-KEY ( work )

287 Too many results, most titles do not seem
relevant

Web of Science (Ts=(wellbeing) OR Ts=(well-being)) and
Ts=(kpi) 11 These articles do not seem relevant

Web of Science
(TI=(indicator) OR AB=(indicator) OR
AK=(indicator)) AND (TI=(wellbeing) OR
AB=(wellbeing) OR AK=(wellbeing))

12060 Too many results

Web of Science (TI=(wellbeing) OR TI=(well-being)) and
TI=(indicator) 468 Too many results

Web of Science (TI=(wellbeing) OR TI=(well-being)) and
TI=(indicator) and Ts=(work) 58 Some articles seem relevant, so they are

selected

Scopus TITLE ( indicator ) AND ( TITLE
(well-being) OR TITLE (well-being) ) 513 The search term is too broad; most titles

do not seem relevant

Scopus
( TITLE (well-being) OR TITLE
(well-being) ) AND TITLE ( indicator )
AND TITLE-ABS-KEY ( work )

71 Some articles seem relevant, so they are
selected

C.5 Article selection
In total, 129 articles are selected for further evaluation. Based on the in- and exclusion criteria, 37 articles are discarded. Then, 33
more results were discarded due to double titles. Therefore, the selection is a total of 59 articles. The titles of these articles were
reviewed, after which 20 were selected for further evaluation. The abstracts of these articles were read, and based upon that, five
articles are the final selection [3, 16, 17, 18, 1].

C.6 Sets of Indicators found
In figure C.1 and table C.9, the sets of indicators mentioned in section 2.2 are listed. These are cited from the sources mentioned
in the captions.
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Figure C.1: Vision Zero indicators, cited from [1]
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Indicator Explanation

Mental energy
Employee-ratings of: feelings of restlessness, irritability,
worry, feeling low, moodiness, difficulty concentrating during
the last month (4-point scale)

Work climate Atmosphere at work, cohesion among coworkers, supportive
atmosphere among coworkers

Work tempo

Time for planning work duties, sufficient time to execute
tasks, time to reflect upon/consider how tasks had been
carried out, time to consider how work processes could be
improved in one’s department

Performance feedback
Clear work directives from the immediate supervisor,
feedback from supervisor when a task has been done well
and poorly, respectively

Skills development

Professional skills development in one’s work, immediate
supervisor provides an employee with opportunities for skills
development, opportunities for a more advanced position
within health care, one’s skills are utilized in current position,
current job tasks offer

Goal clarity Workplace goals are: well-defined, realistic, influenceable,
accessible

Participatory management

Opportunity to influence workplace decisions, actual
influence over workplace decisions concerning desire,
latitude for deciding how work should be done, latitude for
deciding what tasks should be done, sufficient influence
concerning responsibilities, access to adequate information
to carry out work duties efficiently, information from
immediate supervisor sufficiently concrete to be useful in
one’s work professional development

Efficacy
Planning of work duties, employees strive toward the same
goals, resources are used optimally at work, and the
decision-making process is functional

Leadership

Immediate supervisor: clear in their communication, act
consequently, has described how to achieve departmental
goals, provide opportunities to develop employee’s
professional skills, open for change in workplace
organization and work habits

Internal communication

Adequate information to carry out work duties efficiently,
information from immediate supervisor sufficiently concrete
to be useful in one’s work, immediate supervisor is clear in
his/her communication style, employee opportunity to
comment information from immediate supervisor

Table C.9: QWC indicators, cited from [3]
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D C-TAM-TPB Questionnaire

Question Variable
In which team are you? General
What is your function?
I think positive about working with the dashboard/tool Attitude towards behaviour
I would like to work with the dashboard/tool
I have the resources, skills and knowledge to use the dashboard/tool Perceived behavioural control
I have the intention to use the dashboard/tool
I am more likely to use the dashboard/tool if my coworkers recommend
using it Subjective norm

I am more likely to use the dashboard if management recommends using it
I think using the dashboard is useful Perceived usefulness
Using the tool will improve my work
Using the tool/dashboard makes my work easier
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E User Acceptance graphs
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Figure E.2: Attitude towards behaviour operational dashboard per function

Figure E.3: Attitude towards behaviour well-being dashboard per function
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Figure E.4: Attitude towards behaviour operational dashboard per team

Figure E.5: Attitude towards behaviour well-being dashboard per team
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Figure E.6: Perceived behavioural control operational dashboard per function

Figure E.7: Perceived behavioural control well-being dashboard per function
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Figure E.8: Perceived behavioural control operational dashboard per team

Figure E.9: Perceived behavioural control well-being dashboard per team
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Figure E.10: Subjective norm operational dashboard per function

Figure E.11: Subjective norm well-being dashboard per function
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Figure E.12: Subjective norm operational dashboard per team

Figure E.13: Subjective norm well-being dashboard per team
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Figure E.14: Perceived usefulness operational dashboard per function

Figure E.15: Perceived usefulness well-being dashboard per function
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Figure E.16: Perceived usefulness operational dashboard per team

Figure E.17: Perceived usefulness well-being dashboard per team
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F Formwell-being dashboard
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Figure F.18: Form sprint 1
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