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Business Analytics (BA) is becoming increasingly important as the volume of data grows
and global markets become more demanding. To gain a competitive advantage, companies
must leverage their data to make informed decisions, anticipate challenges, and continuously
improve. However, the case company is currently not utilizing the varied data it generates
to its full potential, creating a clear need for a foundation in BA.

This work explores the key elements necessary to achieve BA, including processes, metrics,
information systems (IS), and business intelligence (BI), which is often used interchangeably
with descriptive analytics (DA) to answer the question, 'What happened?'. These elements
will help establish a foundation for BA within the case company.

Although DA has not yet been fully achieved as a result of this thesis, the case company is
focused on improving processes and data management. The company has approved key
metrics, which will serve as the first iteration of DA, and a Power Bl proof-of-concept report
developed during this thesis to demonstrate how Bl reports provide more value than Excel-
based reports. While further refinements are needed for more comprehensive reporting, this
marks the first step toward broader Bl implementation.

The findings indicate several key areas, such as improving data management, systems
integration, and measurement processes, that need to be addressed in order to reach Data
Analytics (DA) and support better decision-making. Advancements in Al could further
enhance BA by enabling more sophisticated data analysis and predictive insights, further
improving the company’s ability to anticipate challenges and make informed decisions.
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Liiketoiminta-analytiikka (Business Analytics) kasvattaa merkitystdan, datan madrén
kasvaessa ja globaalien markkinoiden tullessa yhd vaativammiksi. Kilpailuedun
saavuttamiseksi yritysten on kyettdvd hyodyntdmaan dataansa tehddkseen informoituja
paatoksia, ennakoidakseen haasteita sekd parantaakseen toimintaansa jatkuvasti.
Tapausyritys ei talla hetkelld hyddynné sen luomaa monipuolista dataa tdysin hyédykseen,
luoden selkeén tarpeen BA-perustan luomiselle.

Tama tyo tutkii keskeisid elementtejd, jotka ovat tarpeen BA:n saavuttamiseksi, kuten
prosesseja, mittareita, tiedonhallintajarjestelmia (Information System) ja liiketoimintatiedon
hallinta (Business Intelligence), jota kaytetddn usein synonyyming kuvailevalle analytiikalle
(Descriptive Analytics). DA vastaa kysymykseen "Mité tapahtui?". Nama elementit auttavat
luomaan perustan tapausyritykselle BA:n saavuttamiseksi.

Vaikka DA:ta ei vield taysin saavutettu tdman tutkimuksen tuloksena, tapausyritys aikoo
jatkaa prosessien ja tiedonhallinnan parantamista. Yritys hyvéksyi keskeiset mittarit, jotka
toimivat DA:n ensimmaisenad iteraationa, sekd Power Bl konseptiraportin, jotka kehitettiin
tdman tyon aikana osoittamaan, kuinka Bl-raportit tarjoavat enemmaén arvoa Excel-
pohjaisiin raportteihin verrattuna. Vaikka kattavampien raporttien luomiseksi tarvitaan vielé
lisdatyotd, tdmaé ty6 toimii ensimmaisend askeleena osana laajempaa Bl-implementointia.

Tyon tulokset osoittavat useita keskeisid alueita, kuten tiedonhallinnan, jérjestelmien
integroinnin ja mittausprosessien parantamisen suhteen, jotka on ratkaistava, jotta DA olisi
toteutettavissa ja data pystyisi tukemaan parempaa paatoksentekoa. Tekoadlyn (Artificial
Intelligence) edistysaskeleet voisivat edelleen parantaa BA:ta, mahdollistamalla
kehittyneemman datan analysoinnin, joka voisi parantaa yrityksen kykyéd ennakoida
haasteita ja tehdd informoituja paatoksia entisestaan.
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1 Introduction

“Without data, you're just another person with an opinion” — W. Edwards Deming, Data

Scientist.

Estimates suggest that an astonishing 402.74 quintillion bytes of data is being generated
every day and there are no signs of this slowing down (Duarte 2024). However, as Sharma
et al. (2023, pp. 2-3) point out, simply having data is not enough. Organizations need to
leverage this data to arrive at insightful and informed decisions. This is where analytics play
a crucial role, by allowing data-enabled organizations to anticipate and prepare for

challenging scenarios in advance, improving strategic competence.

At the case company there is a lot of data varied data being generated, but it’s hardly being
utilized at all. The existing Information Systems (IS) at the company don’t provide
meaningful built-in analysis or reports and Business Intelligence (BI) is not being used to its
full potential. Furthermore, when the CEO (Chief Executive Officer) of the case company
was asked by a team member about the purpose of the upcoming Navigator project, which
focuses on improving processes and replacing the ERP (Enterprise Resource Planning)
system, he simply responded, “To get back in control”.

This thesis focuses on laying the foundation for the adoption of Business Analytics (BA)
within the company. Allowing the company to make informed decisions and measure
various aspects of its operations. This will enable continuous improvement aligning with the
well-known principle “If you can’t measure it, you can’t improve it.” While this quote is
often attributed to Peter Drucker, its true origin is unclear. Nevertheless, the statement holds

true: the ability to measure performance is essential for determining areas of improvement.

To build a foundation for BA, various aspects of the company must be examined and
documented. This includes understanding processes, identifying KPIs (Key Performance
Indicator), assessing the current Information Systems and the data they contain, and
evaluating how BI tools can be used to access and analyze this data. The outcome of this
thesis will be a proof-of-concept Bl report designed to demonstrate how data can be

visualized and used to replace cumbersome Excel-based reports.
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1.1 Purpose of the study

This research aims to support the case company in establishing a foundation for business
analytics by identifying relevant metrics and KPIs and mapping the company's processes.
These efforts will enable the organization to progress toward descriptive analytics (DA),
offering strategic-level insights into project performance. Although this thesis does not focus
on defining a detailed path to diagnostic analytics, it explores the potential opportunities and
benefits of leveraging advanced techniques, such as pattern discovery, in the future. Using a
design science research (DSR) framework, the study culminates in the creation of an artifact,
a proof-of-concept Power BI report and a list of descriptive metrics to demonstrate the
potential of BI tools in enhancing reporting efficiency and supporting data-driven decision-

making processes.

However, certain areas fall outside the scope of this research. Specifically, the thesis will not
involve modifying or adding new metadata to the company's existing information systems,
nor will it create or integrate new data sources beyond those already available. Additionally,
the research will not focus on transforming or restructuring existing data, as such tasks are
expected to be managed internally by the case company if necessary. While the thesis may
identify potential challenges or inefficiencies in the current use of data, solving these issues
will be the responsibility of the case company and is also not a part of this study.
Furthermore, the implementation of advanced diagnostic or predictive analytics solutions,
such as Al (Artificial Intelligence) -based tools, is beyond the scope and is intended as a

future step once the case company is prepared to move beyond DA.

1.2 Case Company

The thesis is carried out in collaboration with a case company, situated at Rauma, Finland.
The company designs and manufactures propulsion systems for various needs specializing
in fit-for-purpose and arctic solutions. Since their founding they have delivered propulsion
systems to a very large percentage of icebreakers in operation around the world and almost
a total of 1000 units for various different types of vessels including cruise vessels, ferries,
and tugs to name a few. The case company is certified according to ISO (International

Organization for Standardization) 9001 (Quality management systems), I1SO 14001
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(Environmental management systems), and 1SO 45001 (Occupational health and safety
management systems) -standards and they are considering getting certified to other
certifications as well such as ISO 27001 (Information security, cybersecurity and privacy

protection management systems).

1.3 Research Questions

As previously stated, the primary objective of this research is on building a foundation for
business analytics by identifying metrics and KPIs that provide insights into project
performance. While the creation of an artifact, such as a proof-of-concept Power Bl report,
is a part of the research, it serves primarily as a demonstration of the potential for Bl tools
rather than the central focus. The ultimate aim is to assist management in identifying areas
for improvement and extracting valuable lessons from past projects, thereby enabling

informed decision-making and paving the way for more advanced analytics in the future.

Given the company’s plans for significant changes in the next two years, which includes
updates to its processes, ERP systems, and data management practices. The artifact will be
designed with the intention of providing insights into project performance now and in the
future, while remaining adaptable to the upcoming changes. This thesis will also explore the
potential for diagnostic analytics, focusing on how historical data can inform future

decisions.
The following research questions guide this study:

RQ1: What high-level metrics and KPIs should be used to visualize project performance

through descriptive analytics (DA) at the case company?

¢ RQ1 focuses on identifying the most meaningful metrics and KPIs that will serve as
the foundation for DA. These metrics are critical for providing strategic-level

insights into project performance and aligning with the company’s objectives.

RQ2: How can a Bl (Business Intelligence) report be designed to visualize project

performance metrics effectively, providing meaningful insights for the case company?
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e RQ?2 addresses the design and development of the proof-of-concept, ensuring that
the report is not only visually effective but also user-friendly and capable of
delivering actionable insights for decision-makers.

RQ3: What opportunities exist for the case company to leverage insights from DA in project

data, and how could these insights inform future diagnostic analytics?

e RQ3 explores how DA can uncover valuable patterns and trends in project data,
laying the groundwork for the company’s future transition to diagnostic analytics and

more advanced data-driven decision-making.

A key aspect of this research is the creation of a proof-of-concept Bl report that demonstrates
the potential for presenting descriptive project metrics in a clear, visual, and easy-to-
understand format, making the data more accessible to decision-makers. While the
immediate goal focuses on DA, the broader objective is to establish a foundation for
transitioning to diagnostic analytics in the future. This evolution could enable the
organization to uncover patterns and relationships within the data that may not be
immediately evident to human analysis. For example, a future diagnostic system might
reveal whether the number of technical support requests during the sales phase of a project
correlates with potential challenges or smooth execution in the design and delivery phases.

It is important to note that this research does not aim to implement diagnostic or even DA
directly. Instead, it focuses on identifying and defining the necessary metrics to support the
eventual deployment of these analytical tools. By doing so, this study positions the case
company to effectively implement and leverage advanced analytics techniques in the future,

ultimately enhancing project outcomes and overall organizational performance.
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2 Research methods

This thesis implements a design science research method (DSRM) in the context of
information systems (IS). In this context DSRM focuses on the creation and evaluation of
IT (Information Technology) artefacts designed to address specific organizational
challenges. (Peffers et al. 2007) In broader definition, DSR is a constructive research method
that focuses on addressing concrete problems through the design of tangible artifacts, using
previous knowledge and empirical evidence. By doing so, it offers valuable solutions for
organizations while simultaneously contributing to the academic community (Knauss 2021).
As the case company requested a solution tailored to their unique operational needs, DSRM
is a suitable framework for achieving this goal by producing an actual artifact that fits their

unique needs.

Peffers et al. (2007, pp. 49) outlines seven practice rules for conducting DSR, as established
by Hevner et al. in 2004. These guidelines are presented in table 1. According to Peffers et
al. the most important rule is that research must produce an artifact created to address a

problem.

Table 1: DS Practice rules

Guideline | Explanation

1 Research must produce an “artifact created to address a problem”

2 The artifact should be relevant to the solution of a “heretofore unsolved and important business
problem”

3 The artifacts "utility, quality and efficacy” must be rigorously evaluated

4 The research should represent a verifiable contribution

5 Rigor must be applied in both the development of the artifact and its evaluation

6 The development of the artifact should be a search process that draws from existing theories
and knowledge to come up with a solution to a defined problem

7 The research must be effectively communicated to appropriate audiences

Peffers et al. (2007, pp. 52-56) outline six distinct activities that form a structured and clear
framework for researchers to follow in a nominal sequence to guide the DSR process (Figure
1). This thesis uses only the first four activities of the methodology:
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1: Problem identification and motivation. This activity involves defining the research
problem and justifying the value of finding a solution. In simple terms, it answers two key

questions: “What is the problem?” and “Why is it important to solve it?”

2: Define the objectives for a solution. During this activity, the objective is to deduce
what’s possible and feasible for the solution and to create suitable objectives for the solution

based on the previous activity.

3: Design and development. This activity focuses on the creation of the artifacts, which can
take the form of models, methods, constructs, or more broadly, any designed object that

embeds a research contribution.

4: Demonstration. During this activity, the artifact is demonstrated to solve one or more
instances of the identified problem. This demonstration can be carried out through

experimentation, simulation, case studies, proof-of-concept, or other appropriate methods.

The final two activities of the methodology, Evaluation and Communication, are not
conducted by the author. This decision reflects the practical orientation of the thesis, which
aims primarily to provide the case company with a functional artefact. The evaluation and
acceptance of the solution will be carried out internally by the company, making it
unnecessary for the author to complete these final steps. Consequently, this thesis focuses
on delivering a solution that meets the company’s immediate needs while laying the

groundwork for future evaluation and integration.

Process Iteration

Identity » Define "  Designa P Demonstration ®  Evaluation *  Communication
Problem Objectives of Development @
& Motivate a Solution [ - |
g - -] Find suitable .% 2 o‘;‘:e"c':f“ -3 Scholarly
Nominal process Define problem c 5 Artifact 3 context 5] ; =] publications
3 Whatwoulda | @ H L3 efficiant B
importance = acconmplish? b4 Usearifactto | 2 & fterate back fo | & Professional
e solve problem | & < design publications
= =
3
I

Problem- Objective- Design & Client/
Centered Centered Development Context

Centered Initiated

Initiation Solution P
Initiation

Possible Research Entry Points

Figure 1: DSRM process figure (Peffers et al. 2007, pp. x)
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This thesis draws on Knauss' (2021) DSR report structure template (Table 2), which accounts

for the iterative nature of DSR. The template includes two versions: one for use during the

research cycles and a final version for submission to the examiners. The cycle version

follows a more chronological order, with findings presented before the artifact. While this

structure helps capture the iterative process, it can lead to repetitive or confusing reading.

To address this, Knauss also introduces a final structure that is more streamlined and better

organized, making it easier for the reader to follow.

Table 2: DSR report structure (Knauss 2021, pp. 116)

While working in Cycles

When submitting to examiner

1. Introduction
2. Related Work
3. Research Method
3.1 Problem
3.2 Solution Candidates
3.3 Validation
3.4 Implementation
3.5 Evaluation

1. Introduction
2. Related Work
3. Research Method
3.1 Problem
3.2 Solution Candidates
3.3 Validation
3.4 Implementation
3.5 Evaluation

4. Findings

4.1 Cycle 1 Findings
4.1.1 Problem
4.1.2 Solution Candidates
4.1.3 Validation
4.1.4 Implementation
4.1.5 Evaluation

4.2 Cycle 2 Findings
4.2.1 Problem
4.2.2 Solution Candidates
4.2.3 Validation
4.2.4 Implementation
4.2.5 Evaluation

4.3 Cycle 3 Findings
4.3.1 Problem
4.3.2 Solution Candidates
4.3.3 Validation
4.3.4 Implementation
4.3.5 Evaluation

4. Artifact

5. Artifact

5. Findings
5.1 RQ1 (Problem)
5.2 RQ2 (Solution candidate)
5.3 RQ3 (Evaluation)

6. Discussion
6.1 Answer to RQ1 (Problem)
6.2 Answer to RQ2 (Solution)
6.3 Answer to RQ3 (Evaluation)

6. Discussion
6.1 Implications for research
6.2 Implications for practice

7. Conclusion and Outlook

7. Conclusion and Outlook
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It is important to note that while this structure serves as an inspiration for organizing the
thesis, the final structure will be tailored by the writer to best present the research and its

findings.

2.2 Practical Considerations

For this thesis, the problem is addressed by thoroughly examining the current state of the
case company to identify potential challenges and inefficiencies. A literature review serves
as the justification for solving the problems, identifying relevant theories and prior research
findings. The objectives of the thesis are primarily qualitative, as the company currently
lacks solutions that focus on measuring operational objectives. The only quantitative aspect

relates to estimating the time saved by implementing a proof-of-concept solution.

The chosen tool for the proof-of-concept in this thesis is Microsoft Power Bl. Its ability to
interact dynamically with the various data sources used by the company, combined with its
existing adoption within the organization, makes it an ideal choice for the intended purpose.
Additionally, the author has some prior experience using Power BI, further supporting its
selection. The proof-of-concept Power BI report will illustrate the functionality and
effectiveness of Bl in addressing the defined problems through practical application within

the case company.
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3 Background

This chapter provides an overview of the background information and theoretical
foundations relevant to the subject of this master’s thesis. The information for this literature
review was gathered using resources such as LUT Primo and Google Scholar, with an

emphasis on selecting books that offer comprehensive explanations of the topics discussed.

3.1 Operational Excellence

Operational Excellence (OPEX) is a never ending journey that describes the ideal state of an
operating enterprise that can be defined as “Safely creating sustainable value” (Mitchell
2015, pp. 7-13). But what exactly does OPEX mean? While there are numerous definitions
and models, they all share common themes like improving performance or reducing waste
whether in time, energy, or money by seeking efficiencies. These improvements positively
impact profitability and customer satisfaction. In today's highly competitive markets, where
customer expectations continue to rise and products are becoming increasingly complex,

OPEX is more important than ever (Sarkar 2021, pp. 1-2).

This has also been acknowledged at the case company and improving the company processes
and culture has been a major focus in recent years. Efforts have included streamlining
processes, adopting ISO project management methods, and establishing a Project
Management Organization (PMO) team to drive improvements in processes and
organizational culture. Project Navigator starting in 2025 also has a big focus on improving

processes and gaining control over the information.

Sarkar (2021, pp. 5-6) refers to the book The discipline of market leaders (1995) by Michael
Tracy and Fred Wiersema that asserts that the minimum threshold for companies to compete
is to do well in three value disciplines: Product leadership, Customer intimacy, and OPEX.
And to truly differentiate in the marketplace they need to excel in at least one of the areas.
According to Tracy and Wiersema, OPEX is about embedding efficiency in the company,
which can be achieved by optimizing processes, reducing overhead costs, eliminating steps
and so on. The primary focus is to deliver reliable products or services at competitive prices

with minimal inconvenience. Companies like Walmart and Toyota serve as prime examples
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of OPEX and especially Toyota embodies what the case company wants to be known for in

the propulsor market i.e. quality, reliability and best in class performance.

So, how is OPEX defined? According to Sarkar (2021, pp. 7-8), OPEX is defined as "...
creating sustained shareholder value by focusing on what the customers want, consistently
delivering to their expectations, driving internal efficiencies, and remaining competitive in
the marketplace.” This can be achieved by "... creating an operating model that aligns
people, processes, technology, and other organizational assets with the strategic objectives
and aspirations of the firm." Moreover, Sarkar identifies four essential dimensions on the
path toward achieving OPEX: Operational Discipline, Continuous Improvement, Culture,
and Leadership. These dimensions are integral to a company's journey toward becoming

operationally excellent and serve as the foundation for creating long-term value.

Operational Discipline refers to ensuring that every member of the organization
consistently follows the defined processes. This dimension also includes adopting
technological solutions designed to improve various aspects of the business, such as
process speed, quality, customer experience, and compliance. By embedding operational
discipline throughout the organization, companies ensure that their processes are carried

out efficiently and in alignment with strategic objectives. (Sarkar 2021, pp. 8)

Continuous Improvement, as the name suggests, involves the ongoing effort to
enhance business processes, practices, and products to meet both current and future
needs whether those needs are internal or external. It includes the adoption of
technological innovations that support improvements across various areas, ensuring that
the organization remains competitive, and responsive to changing demands. (Sarkar
2021, pp. 8)

Culture refers to the shift in the organization's working environment and values that
empowers employees to adopt the right set of behaviors needed to support the journey
toward OPEX. This dimension focuses on creating a mindset across all levels of the
organization that embraces continuous improvement, efficiency, and alignment with
strategic objectives. It involves fostering a culture where employees understand and
actively contribute to the OPEX goals through collaboration, accountability, and a

commitment to organizational success. (Sarkar 2021, pp. 9)
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Leadership is crucial in driving OPEX across an organization. Top management must
clearly define what OPEX means for the company and establish measurable goals for
success. As role models, leaders must demonstrate the right behavior and prioritize
OPEX in their daily actions. They play an essential role in coaching employees,
providing necessary resources, and removing obstacles that hinder progress.
Furthermore, leaders must create the right context and governance structures to ensure a
smooth and frictionless journey toward OPEX, making it a shared responsibility across

the entire organization. (Sarkar 2021, pp. 9)

According to Mitchell (2015, pp.10-11) improving efficiency has traditionally been the
primary objective of OPEX. However real success hinges on coordinated, enterprise-wide

improvements in effectiveness. The distinction between the two is clear:

Efficiency is task oriented, meaning it focuses solely on performing a given task well

without questioning whether the task is appropriate or even necessary.

Effectiveness, on the other hand is results oriented, addressing both how well the task
was performed and whether the task had the capacity to achieve the desired results i.e.

effectiveness is about performing the correct task efficiently.

Figure 2 illustrates this important distinction between the two.

| Path to maximum effectiveness

Poor prioritization
Low value tasks performed well

Performing tasks well

Poor quality
Correct tasks performed poorly

v

{ Performing the right tasks >

Figure 2: Efficiency and effectiveness (Mitchell 2015, pp.11)

These aspects are closely tied to the objectives of this thesis, which aims to support the case

company in building a foundation for BA. By leveraging DA, the goal is to assess whether
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organizational processes are being followed as intended and whether they remain on track.
This aligns with the principles of operational discipline and organizational culture, providing
management with actionable insights to identify areas needing improvement and enabling

them to take corrective actions effectively.

3.2 Process mapping

According to Damelio (2011 pp. 31-38) a process map is defined as “a model that is a
symbolic representation of work viewed as a process”. Process maps provide a visual
representation of workflows, making them more tangible and allowing the applying of
knowledge to achieve specific objectives. Ideally resulting in measurable improvements in
the business. Damelio emphasizes that while process maps are useful tools, they do not
capture every detail, and there is no such thing as a "perfect” map. Additionally, he cautions
against the notion of there being an ideal or universally correct map type. In fact,
organizations can waste considerable time and resources attempting to “finish” maps to an

unnecessary degree.

Damelio states that the objective of process mapping is typically to facilitate changes in the
work. Therefore, it’s not essential to capture every aspect of the process before implementing
improvements, particularly since focusing excessively on elements that may eventually be
changed is not a productive approach. As mentioned earlier, process maps do not capture
every aspect of work. Certain elements may be omitted, such as the resources used, the
amount of work represented, and the broader context of the process. Damelio highlights two
key points: first, process maps reflect the aspects that the creator deemed significant enough
to visualize, and second, maps are tools to achieve broader organizational goals, not ends in

themselves.

There are many reasons to map processes, but the most relevant to this thesis is the following
suggestion by Damelio “Make the work architecture (its boundaries, components, features,
and properties) visible as a catalyst for subsequent action to improve, measure, monitor, or
perform the work.” additional reasons include improving communication and understanding

as well as codifying knowledge related to work.



21

3.2.1 Process map types

Damelio (2011) categorizes process maps into three types: Relationship Maps, Cross-

Functional Process Maps (CFPM) or Swimlane Diagrams, and Flowcharts:

Relationship maps visualize some parts of an organization and the internal or external
supplier-customer relationships in those parts of the organization. This type of map helps
view work at the organizational level, but it does not show explicitly work activities
instead showing input/output connections among the selected parts. According to
Damelio relationship maps are often created to illustrate seven different concepts such
as showing what the organization “takes in” and what it produces, to illustrate
organizational boundaries that work must pass thorough also known as handoffs or to

provide context of work.

Figure 3 illustrates a basic relationship map where the organization procures supplies from
a supplier to produce a product for the customer. In a more detailed map, additional elements
could be included, such as multiple suppliers providing specific inputs for production or

customer payments feeding into the organization's finance team.

Suppliers Selected parts of the organization Customers
Purchase order Procurement
¢ team
Supplier Customer
l S oroduct f
Supplies - Production Product

Figure 3: Example of simple relationship map

Cross-functional process maps (CFPM) or swimlane diagrams show workflows in
organizations. According to Damelio “A workflow consists of a set and series of
interrelated work activities that follow a distinct path as work inputs (resources) get
transformed into outputs (items) that customers value.” CFPMs use swimlanes to

represent different organizational parts, enabling the visualization of handoffs and
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identifying where specific activities occur within the organization. According to

Damelio, CFPMs also serve other purposes, including defining boundaries, illustrating

workflows in their organizational context, and identifying patterns within processes.

Figure 4 represents the same simple process shown in Figure 3 but uses a CFPM format

instead. Unlike the relationship map, which focuses on connections between different parts

of the process, the CFPM provides greater detail by illustrating specific activities and their

locations within the workflow.
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Figure 4: Simple cross functional process map example

Flowchart is a “... graphic representation of the sequence of activities used to create,

produce, or provide a specific, unique output” These types of maps are meant to show

the reality of what actually happens in a process. This makes distinguishing between

value creating and nonvalue creating activities easier. Damelio introduces three use cases

for flowcharts which are to “Drill down” within a portion of a larger process to show the

reality of what actually happens, to distinguish between value-creating and nonvalue-

creating activities, and to make types of waste in the nonvalue-creating activities visible.
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Figure 5 illustrates the same process as depicted in previous figures, but now in a flowchart
format. The flowchart delves deeper into the details, showcasing additional elements such
as files, decisions, and instances of waste, providing a more comprehensive view of the

process.

Supplier:
Produces Supplies

. Send and package Customer: e
P prdouct Receive product

Figure 5: Flowchart example

3.2.2 Process map creation

According to Damelio (2011 pp.145-148) there are five basic methods to obtain the
necessary knowledge needed to create a process map: Self-generate, One-on-one interview,
Group facilitation, Content (document) review, and Observation:

Self-Generate method is used if the creator of the map has first-hand knowledge of the work,
along with mapping experience. The main benefits with this method are getting drafts fast,
but on the other hand it doesn’t strengthen the workgroup’s shared understanding or
encourage teamwork. (Damelio 2011, pp. 145)

One-on-one interviews method is as the name suggests a series of one-on-one interviews
with the members of the work group. It’s possible to validate the map by holding a work
session with the interviewed members or less effectively by asking them to review the map

for completeness and accuracy. (Damelio 2011, pp. 146)

Group facilitation method helps create a process map by arranging the people that
constitute the work group together in one place to collectively generate the map themselves
with the help of a facilitator. This method provides the greatest direct interaction between
the people who actually do the work. This is a time-consuming method, but it increases the

ownership the group has towards the map as well as the work. (Damelio 2011, pp. 146-147)
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Content (Document) review method means reviewing the existing documentation be it
“formal and informal training materials, briefings, procedures, policy documents, work
instructions, job aids, templates, and example work products that are associated with

“parts” of the end-to-end process.” (Damelio 2011, pp. 147)

Observation method basically means “go and look for yourself”. Observations can also be
done by the group members, but this often requires some teaching, so that they can

distinguish between value and waste. (Damelio 2011, pp. 147-148)

Damelio (2011, pp. 146-147) mentions that methods that involve interviews and interactions
with others are most effective when conducted by skilled interviewers. These interviewers
should be well-prepared, possess strong listening and questioning abilities, and be capable
of quickly synthesizing information. They should also be adaptable, able to adjust on the fly
without losing composure, and comfortable clarifying ambiguity. Furthermore, they need to
be confident, respectful, tactful, and politically sensitive to ensure productive and respectful

interactions.

3.3 Information Systems & Metadata

Information Systems (1S) form the backbone of modern organizations, enabling them to
enhance profitability, improve customer relations, and manage daily operations, among
other critical functions (Rainer & Prince 2017, pp. v). According to Laudon and Laudon
(2012), Information Systems play a crucial role in achieving organizational goals, as they
are “... one of the major tools ... for achieving operational excellence, developing new
products and services, improving decision making, and achieving competitive advantage.”.

In other words, IS are central to business success.

But what exactly are information systems? Rainer & Prince (2017, pp. xxi) define IS as
follows “An information system (IS) collects, processes, stores, analyzes and disseminates
information for a specific purpose. ” They further explain that the primary goal of an IS is to
ensure the right information reaches the right people at the right time, in the right amount,
and in the right format. Essentially, any system utilized by an organization on its computers,
whether for communication, data processing, or business operations can be classified as an
IS.
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Today, there is a wide variety of information systems designed for different purposes across
organizations. However, some common key features include the ability to perform high-
speed, high-volume computations; facilitate fast and accurate communication and
collaboration between users; store vast amounts of easily accessible information; analyze
and interpret large datasets quickly and efficiently; and automate business processes and

manual tasks (Rainer & Prince 2017.)

3.3.1 Types of Information systems

Given these diverse capabilities, Information Systems can be categorized into several types,
each serving specific functions within an organization. The following types of IS are
particularly relevant for this thesis, as they are used within the case company and contain

data that could support the analysis of project performance and BI:

Computer-based information system (CBIS): CBIS are information systems that use
computer technology to perform some or all of their intended functions. While most
information systems are computer based, the term CBIS is often used synonymously.
CBIS consists of four key information technology components that are: Hardware,
Software, Database, and Network. There are also two additional basic components:
Procedures, and People. That are essential for the system’s operation (Rainer & Prince
2017, pp. 11.)

Functional area information systems: Also known as departmental information
systems are a collection of applications used within a single department. They help

manage specific business tasks or processes (Rainer & Prince 2017, pp. 12-13).

Enterprise resource planning (ERP): ERP systems are designed to integrate business
processes across various departments within an organization, such as Human Resources,
Finance and Accounting, and Sales and Marketing. The goal of an ERP system is to
provide a single, comprehensive data repository that facilitates streamlined operations
(Laudon & Laudon 2012, pp. 51.)

Customer Relationship Management (CRM): These systems are designed to

coordinate all business processes related to customers. CRMs help organizations
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identify, attract, and retain the most profitable customers, improve service, and

ultimately increase sales (Laudon & Laudon 2012, pp. 53.)

Document Management Systems (DMS): DMS are large databases that are designed
to digitalize, index, and tag documents (Laudon & Laudon 2012, pp. 420). As a result,
DMS enable the management of documents in a user friendly and efficient manner,

allowing for quick retrieval, and control of digitalized content (Jordan et al. 2022).

Product Data Management (PDM): PDM systems help organizations track and
manage the information required for designing, manufacturing, building, and
maintaining products. These systems help reduce costs, increase quality and reduce
design time (Philpotts 1996).

Product Lifecycle Management (PLM): PLM systems oversee the entire lifecycle of a
product, from its initial conception to retirement and disposal. PLM systems manage
every aspect of the product, including its components, product design, and the broader
project portfolio. PDM systems are integral to the PLM environment, providing the
necessary tools for managing product data throughout its lifecycle (Stark 2024, pp. 1;
Stark 2024, pp. 10).

Business Intelligence (BI): Bl tools analyze historical and current data and present
findings in an intuitive, visual form. These systems allow organizations to derive insights
from data, helping decision-makers understand past trends and make informed
predictions (Microsoft 2023).

These various types of Information Systems provide the infrastructure and tools needed to
support organizational operations and decision-making. Understanding these systems is
essential for analyzing their impact on project performance and for utilizing their data

effectively in Bl tools.

3.3.2 Metadata

Metadata, often described as “data about data”, is a fundamental concept for organizing,
managing and retrieving information. While this definition is simple and easy to understand,
it doesn’t capture the full complexity and current usage of metadata. (Haynes 2018, pp. 9).

Haynes (2018, pp. 10) presents how the definition of metadata has changed over time, and
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different scholars have expanded on its meaning. For instance, Smiraglia’s definition from
2005 states that “Metadata are structure, encoded data that describe the characteristics of
information-bearing entities to aid in the identification, discovery, assessment and
management of the described entities.” Similarly, Gilliland offered a broader perspective in
2016, stating that “Perhaps a more useful, ‘big picture’ way of thinking about metadata is
as the sum total of what one can say about any information object at any level of aggregation.
In this context, an information object is anything that can be addressed and manipulated as

a discrete entity by a human being or an information system.”

For the case company, metadata plays an important role in their DMS, M-Files. The
explanation on their website states that “metadata is descriptive information about
something.” For example, in a music streaming application, metadata categorizes music by
collection, era, genre, name, and musician. In the case of M-Files, this metadata is primarily

used to help users find and organize documents (M-Files Help Center 2023).

Even the purpose of metadata can be approached from various perspectives. In his book
Hayes (2016, pp. 11-17) acknowledges Day’s model for metadata purposes, as well as
Gilliland’s model, which categorizes different types of metadata and their functions.
Additionally, Hayes proposes his own six-point model, which, as the name suggests,
identifies six distinct purposes for metadata. Tables 3 to 5 include Day’s seven metadata
purposes, Gilliland’s model, and Hayes’ six-point model, respectively. It is important to note
that metadata can serve multiple purposes simultaneously, depending on its context and

application.

Table 3: Day's model of metadata purposes

ID | Purpose

Resource description

Resource discovery

Administration and management of resources

Record of intellectual property rights

Documenting software and hardware environments

Preservation management of digital resources

~N| o O M| W N

Providing information on context and authenticity
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Table 4: Gilliland's metadata types

Category Definition

Administrative | Metadata used in managing and administering collections and information resources

Descriptive Metadata used to identify, authenticate, and describe collections and related trusted

information resources

Preservation Metadata related to the preservation management of collections and information resources

Technical Metadata related to how a system functions or metadata behaves

Use Metadata related to the level and type of use of collections and information resources

Table 5: Hayne's six-point model for metadata

Purpose Definition

1. Resource identification For some organizations cataloging and detailing their information assets is

and description crucial for meeting legal or regulatory requirements

2. Retrieving information Metadata allows the retrieval of information from multiple sources

3. Managing information Metadata allows the usage of document and record management systems in

resources enterprise settings
4. Managing intellectual Metadata provides a way to declare ownership of the intellectual content of
property rights information resources as well as provides a record of authenticity by

providing an audit trail

5. Supporting e-commerce | Metadata can ensure interoperability of information and data between

and e-government systems by using a common framework

6. Information governance | Metadata can ensure proper data management and compliance by providing
an audit trail for data collection

In the context of the case company, metadata plays a huge role as the used DMS, M-Files
revolves around metadata, For example, a project plan may have a project name and a
document type as its metadata properties, allowing M-Files to filter and display all project
plans associated with a specific project. Also, since the system has been in use for a long
time, there is a huge amount of extremely varied metadata be it from documents or straight
up data objects like risks. The amount of metadata can be even considered excessive as there
exists a data object that has 90 metadata properties that should be filled for every delivery

project.

To address any technicalities about what is or is not metadata, this thesis adopts Gilliland's
definition of metadata, which assumes that anything that can be addressed and manipulated

by the case company within its Information Systems is considered an information object,
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and everything that can be said about these objects is considered metadata. In this context,
M-Files and several other systems are used to manage various types of data. These systems
include Aton, L7, Salesforce and EPLAN, among others. They store a variety of data,
including historical information about past projects and products, such as project
organizations, dates, and product specifications. Additionally, in M-Files, objects can be
linked to other objects, creating a broader context and further enhancing the utility of

metadata across different systems.

3.4 Business Intelligence (BI)

Business Intelligence (Bl) is a crucial tool for achieving OPEX, and its adoption has steadily
increased over the years. The global BI market was valued at USD (United States dollar)
14.3 billion in 2018 (Business Wire 2019) and reached USD 29.42 billion in 2023. It is
projected to grow to USD 63.76 billion by 2032. This growth is paralleled by a significant
rise in the volume of data being generated worldwide. According to the United Nations
(UN), global data production reached 64.2 zettabytes in 2020, marking a 314% increase
since 2015. With emerging technologies like 10T (Internet of Things), Al, and ML (Machine
Learning), data generation is expected to increase even more, creating vast amounts of data
every day and even every minute (Fortune Business Insights 2024).

So, what is BI? Chuah & Wong (2012 pp. 1-2) provides a summary of several definitions,
most of them containing some variation of turning data into usable information that improves
decision making. For example, Delen et al. (2013) defines Bl as a “discipline that combines
services, applications, and technologies to gather, manage, and analyze data, transforming
it into usable information to develop the insight and understanding needed to make informed
decisions”. From a more technical standpoint Bl can be considered a “tool that enables

decision makers to find or access information from data sources”.

As highlighted earlier, while there are many definitions of BI, it can be characterized by
several key features. Bl provides decision-making support for specific goals, drawing from
empirical data, knowledge, and theories. It must be realized as a system that utilizes the
current capabilities of information and communication technologies (ICT) to provide

decision support. Furthermore, the information provided by Bl must be delivered timely, to
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the right individuals, and presented in an appropriate format (Grossmann & Rinderle-Ma
2015 pp. 2)

3.4.1 Microsoft Power Bl

Power BI data engine is the core of Microsoft’s self-service Bl toolset on which analytical
reports and dashboards will be built on. Power Bl was created to fill the space between loose
ad hoc Excel solutions and rigid centralized enterprise data warehouses. Power BI is not
meant to replace data warehouse solutions, but to augment it to promote agile data analysis.
With Power BI it’s possible to pull data from the warehouse and then extend it with other
data sources like text files or web data feeds. Allowing the creation of custom measures and

the analyzing of data using visuals to gain insights. (Clark 2020, pp. 1-2)
The main benefits of Power Bl according to Clark (2020, pp. 2) include:

e The ability to integrate data from variety of sources

e Free to use (Paid tiers for more features (Microsoft 2024))

e Can handle large amounts of data

e Includes DAX (Data Analysis Expression) language

e Data is read-only, increasing security and integrity

e Allows sharing and collaboration

e Scheduling and automation of data refreshments

e Version management allows auditing changes

e Users can be given read-only access and access can be updated

Power Bl is the BI tool of choice for this thesis since the software is already in use at the
case company and according to HeadMind Partners (2023) report it’s the leading Bl tool
with a market share of 36%. As such there are tons of material online from articles to videos

which are helpful when learning to use the software.
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3.5 Business Analytics

Business Analytics (BA) plays a crucial role in helping organizations gain a competitive
advantage through faster and smarter decision-making (Weber 2023, pp. 5). But what exactly
is it? BA refers to a broad range of technologies, systems, methods, and applications that
capture, process, and analyze data to support decision-making or automate processes that
add value to the business (Weber 2023, pp. 5).

According to Cevikcan et al. (2022, pp. 4), BA is both a science and a form of art, integrating
quantitative data into the decision-making process to improve organizational performance.
The primary aim of BA is to enable faster and more accurate insights that support better
decision-making. Cevikcan et al. further emphasize that "No business analytics activity is
ever performed in vain." as all such efforts are ultimately directed toward increasing business

value for the enterprise.

At its core, BA involves analyzing various types of data to drive data-driven decisions and
implement changes based on the insights derived. Gaining meaningful insights from data is
fundamental to the process of BA. One key application of BA is the detection and resolution

of problems through the information obtained via data analysis (Cevikcan et al. 2022, pp. 5).

Although BA is often described as an independent field, in reality it’s an umbrella term
encompassing various aspects of data analysis for making data-driven decisions in a business
context. It involves processes like identifying trends, detecting problems, and implementing
changes based on insights gained from data. A critical component of BA is domain
knowledge, an in-depth understanding of the industry, its terminology, data handling
practices, and potential obstacles. Successful implementation of BA requires this
foundational knowledge to ensure the right data is used effectively to drive decisions.
(Cevikcan et al. 2022, pp. 5)

While Business Intelligence (BI) and Business Analytics (BA) are often used
interchangeably, they have distinct roles. Bl typically refers to the historical analysis of data,
using tools like reports, dashboards, and visualizations to identify trends and provide insights
into past performance. BA, on the other hand, is more forward-looking and focuses on
predictive analysis to guide decision-making and process optimization. (Cevikcan et al.
2022, pp. 5)
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Most authors draw the line between Bl and BA in relation to the temporal objective of the
different kinds of application. Bl is generally assumed to have a purely ex-post perspective
(analyzing past data) and BA ex-ante perspective (forecasting future outcomes). Weber
argues that while this is correct from a technical point of view, when considering the overall
perspective Bl fits into the larger context of operational decision support. (Weber 2023, pp.
6-7)

While both Bl and BA use the same underlying data, their analytical methods differ. Bl
results often require human intervention for interpretation and decision-making, BA on the
other hand enables automation by shifting the decision-making processes to IT systems,
reducing the reliance on human involvement. As a result, BA can trigger subsequent
processes automatically, whereas BI typically requires human oversight to act upon the
insights it provides. (Weber 2023, pp. 6-7)

3.5.1 Levels of Business Analytics

According to INFORMSs (The Institute for Operations Research and the Management
Sciences), business analytics can be classified into three primary types: descriptive,
predictive, and prescriptive. There is also subset of DA known as “diagnostic analytics” that

is concerned with the question “Why did it happen?”. (Cevikcan et al. 2022, pp. 6)

Cevikcan et al. (2022, pp. 6) outlines the four fundamental applications of analytics in
business, which represent distinct levels of analytics maturity. These levels allow
organizations to leverage data and analytics to generate value at varying degrees of

complexity, from understanding past events to recommending future actions:

Descriptive analytics: Descriptive Analytics (DA) forms the foundational level of BA. This
level focuses on summarizing past business activities, often referred to as business reporting.
At this stage, analytics activities typically involve creating reports that summarize historical
business performance to answer the question: "What is happening?" These reports can be
static snapshots of business activity presented on a scheduled basis, or dynamic, real-time
performance snapshots displayed through advanced features in dashboards. These
dashboards may be tailored by decision-makers to meet their specific informational needs
(Cevikcan et al. 2022, p. 6).
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Getting DA right is crucial for advancing to the next level of analysis, Diagnostic Analytics.
While DA answers "what is", it also prepares the groundwork for uncovering deeper insights
(Sharma, 2023, p. 4). The primary techniques employed in DA are data aggregation and data
mining, which help summarize large datasets and identify key trends and patterns. The goal
is to distill historical data into formats that can easily be communicated and understood by a
wide range of stakeholders. Since DA typically involves only a high-level review of the data,
the validation of results is often more straightforward compared to higher-level analytics
(Weber, 2023, pp. 7-8). DA, is also often referred to as Bl (Delen et al. 2013, pp. 77).

Diagnostic analytics: While DA answers the question "What happened?”, Diagnostic
Analytics takes the analysis to the next level by addressing "Why did it happen?" Diagnostic
analytics uses exploratory data analysis (EDA) techniques, such as visualization, Bl, and
data mining, to uncover the root causes of identified issues (Cevikcan et al. 2022, p. 6). This
deeper level of analysis provides managers with crucial insights which according to Sharma
(2023, pp. 4-5), forms the foundation for foresight, that leads to the ability to predict and
prescribe solutions.

Predictive analytics: Once Descriptive and Diagnostic Analytics have provided insights
into what has happened and why it happened, organizations move toward Predictive
Analytics to answer the critical question: "What will happen?" Predictive analytics utilizes
historical and current data to forecast future trends, behaviors, or outcomes. It involves
projecting variables like market demand, inflation rates, and market trends (Cevikcan et al.
2022, p. 6).

The main goal of Predictive Analytics is to forecast the likelihood of future events or
conditions based on past and present data. This analysis is directional and serves a specific
purpose, such as anticipating future customer behavior or predicting supply chain disruptions
(Sharma, 2023, p. 5).

According to Weber (2023, pp. 9-10), Predictive Analytics can often tackle less structured
business problems by leveraging data that was not originally collected for modeling
purposes. Instead, this data may have been available by chance or as a byproduct of other
processes. While predictive models may use unstructured data, the key challenge lies in

maintaining consistency in data collection. When data is consistently collected in a way that
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aligns with the modeling process, the predictive accuracy of the model improves, increasing

the likelihood of accurate predictions.

Prescriptive analytics: Represents the most advanced level of analytics. While previous
levels seek to answer, “What happened” and “What will happen”. Prescriptive analytics aims
to determine the best possible course of action among various alternatives, given the known
parameters. It answers the critical question of “What should we do?”. Simplified, it enables
proactive decision making, allowing organizations to take informed actions before problems
arise. (Cevikcan et al. 2022, pp. 6)

The primary objective of prescriptive analytics is to recommend the most appropriate actions
based on predictions made from data. At this stage, an organization has reached the highest
level of analytics maturity, moving beyond forecasting future outcomes to decide on actions

that will bring about the desired results. (Sharma 2023, pp. 5).

Prescriptive Analytics allows users to evaluate multiple potential actions and guides them
toward an optimized solution. At its most advanced, prescriptive analytics not only forecast
what will happen but also explains why it is likely to occur and provides actionable
recommendations to capitalize on these predictions. This level of analytics utilizes a
combination of techniques and tools, including algorithms, Al, ML, and various modeling
techniques. However, due to the complexity involved in initiating, defining, and
implementing prescriptive analytics, many organizations have not yet integrated it into their
day-to-day operations (Weber, 2023, p. 10).

3.5.2 Scenarios

There are numerous strategic scenarios in BA, and Laursen & Thorlund (2017) identify four
key scenarios where business strategy and BA intersect: Separate, Coordinated, Dialogue,
and Holistic. These scenarios represent different levels of integration between BA and the
organization's overall strategy. Each scenario provides insights into how well the
organization has embraced BA and whether it has fully harnessed its potential. By examining
these scenarios, organizations can evaluate the maturity of their BA deployment and identify
areas for further optimization. Laursen & Thorlund. (2017, pp. 20-21) suggest that these

scenarios also serve as a tool to assess whether further efforts are required to enhance the
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strategic use of BA. Figure 6 illustrates the relationship between business strategy and BA

in a simplified manner.

BAis used on ad

Separate Business strategy hoc basis

Business Analytics

BA supports monitoring

Coordinated Business strate
&Y of strategy performance

Business Analytics

BA supports strategy

Dialogue Business strate| Business Analytics ) 3
€ &Y v innovation

BA is used as a strategic

Holistic Business strategy Business Analytics
resource

Figure 6: BA Scenarios (Laursen & Thorlund 2017, pp. 21)

Separate: In the Separate scenario, the organization's business strategy is disconnected from
its BA function, with no formal link between the two. Companies in this scenario do not
leverage data for decision-making at a strategic level. Instead, data is used on an ad hoc basis
to answer specific, concrete questions and automate processes, but without any integration
with the broader business strategy. This disconnection often arises from a lack of data, staff,
or technology within the organization. While many companies recognize this gap, they may
not have the resources to bridge it, or they may simply continue executing a business strategy
that is not informed by data (Laursen & Thorlund 2017, pp. 21).

Coordinated: In the Coordinated scenario, BA supports the strategy at a functional level.
This means that BA is tasked with monitoring the performance of individual departments
and producing reports to support these departmental functions. However, there is no
feedback loop from the BA function to the strategic level (Figure 7), meaning that while BA
provides valuable insights at the operational level, it does not directly inform or influence
the overall business strategy. Essentially, the role of BA in this scenario is reactive, focusing
solely on supporting the achievement of departmental targets rather than shaping or adjusting
the broader strategic direction (Laursen & Thorlund 2017, p. 21).
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Figure 7: Coordinated scenario process (Laursen & Thorlund 2017, pp. 24)
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Dialogue: In dialogue scenarios, the flow of information feeds back into the strategy, guided

by the insights derived from created reports. These reports often take the form of scorecards

and Business Performance Management (BPM) solutions. Figure 8 illustrates this feedback

loop, showing how benchmarking, measurement, and analysis optimize and adapt the
strategy (Laursen & Thorlund 2017, pp. 22). As noted by Laursen and Thorlund (2017, pp.
28), “This is done so that the strategy may be adapted on an ongoing basis for the

organization to accommodate changes in the market and within the organization itself.”
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Figure 8: Dialogue level scenario process (Laursen & Thorlund 2017, pp. 29)

Holistic: In holistic scenarios the information is used as a strategic resource that can be used

to determine strategy. Organizations that fit this scenario consider how information in

combination with their strategies can give them a competitive advantage. This is done

systematically, with a comprehensive analysis of threats, opportunities and the market
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environment. (Laursen & Thorlund 2017, pp. 22). Allowing the organization to adapt more

effectively to external and internal changes.

The case company currently operates in the coordinated scenario, where individual
departments are measured in alignment with an adapted information strategy. In this
scenario, BA functions as a reactive tool, primarily used to monitor whether the defined
strategies are being achieved at the departmental level (Figure 7) (Laursen & Thorlund 2017,
p. 24). However, not all departments are currently being monitored, and the case company’s
goal is to progress towards the dialogue scenario, where BA plays a more proactive role in

supporting strategy innovation and organizational growth (Figure 8).

3.6 Metrics and Key Performance Indicators (KPIs)

Decision-makers rely on accurate and timely information to make effective decisions, which
can significantly impact the success of a project. (Delen et al. 2013, pp. 139). Effective
performance measures play a crucial role in ensuring that the appropriate metrics are
assessed and reported to relevant stakeholders. This facilitates timely decision-making and
enables corrective actions to address variances when necessary. Establishing effective
measures also helps improve project performance, track progress, and reduce the likelihood
of performance issues. (PMBOK 2021, pp. 188-189)

According to the PMBOK (Project Management Body of Knowledge) 7th Edition (2021,
pp. 190), KPIs are specific, quantifiable metrics used to evaluate a project’s success. These

indicators are categorized into two types:

e Leading indicators: These indicators are predictive in nature, providing insight into
potential changes or trends before they manifest in the project’s overall performance.
If a leading indicator points to an unfavorable trend, the project team can take
proactive steps to investigate and address the underlying causes, thereby reducing
performance risk. Leading indicators can be both quantifiable, such as the project's
size or the number of items in progress in the backlog, or qualitative, like issues
related to poorly defined success criteria or inadequate risk management processes.
These indicators serve as early warning signs, providing teams with the opportunity
to correct problems before they escalate. (PMBOK 2021, pp. 191)
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e Lagging indicators: Measure outcomes and events after they have occurred,
offering a retrospective view of a project’s performance. These indicators are easier
to measure compared to leading indicators and often provide insights into past
performance. Examples include schedule variance, cost variance, and the number of
completed deliverables. While lagging indicators are helpful for understanding past
performance, they can also highlight correlations with other factors. For instance, a
schedule variance may correlate with team dissatisfaction, which could indicate a
deeper, unaddressed issue within the project team. (PMBOK 2021, pp. 191)

As emphasized in the PMBOK 7th Edition (2021, pp. 191), KPIs are meaningful only when
they are actively used. It's not enough to merely collect data; discussing and analyzing these
indicators provides the foundation for performance improvements. ldentifying areas for
enhancement through KPIs can positively influence project outcomes, but metrics without

context have limited value.

Another essential consideration when defining KPIs is that metrics need to be benchmarked
to provide meaningful context. As Delen et al. (2013, pp. 171-172) highlight, "measuring
performance is all about comparisons", as raw numbers alone don’t offer much insight
without a point of reference. For example, a project may have received five customer
complaints. Whether this number is good or bad depends entirely on the average number of
complaints for similar projects. If the average is one, then five complaints indicate a
significant issue. But if the average is fifty, five complaints is a positive outcome. Thus,
comparative analysis is vital to understand performance, but it’s equally important to align
KPIs with strategic objectives. Metrics that align with these objectives are not just

performance measures. They become critical tools in achieving overarching business goals.

3.6.1 Choosing Effective metrics

Selecting the right metrics for project performance is essential since measuring performance
takes time and resources. Because this time and effort could be spent on other productive
tasks, it is crucial to ensure that only relevant and useful metrics are chosen. To select
effective metrics, PMBOK presents the SMART (Specific, Meaningful, Achievable,
Relevant, Timely) criteria to define effective measurements (PMBOK 2021, pp. 192).
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e Specific: Measurements clearly define what is being measured. For example, the

number of defects in a project.

e Meaningful: Measurements should be tied to business case, baselines, or
requirements. It’s not efficient to measure metrics that do not lead to meeting

objectives or improving performance.

e Achievable: Targets should be achievable considering the people, technology and

environment.

e Relevant: Measurements should be aligned with the project’s objectives and deliver
value. They should directly contribute to improving performance or meeting strategic

goals.

e Timely: Timely measurements ensure that decisions can be made based on current
and forward-looking information, allowing for adjustments before the issues

escalate.
(PMBOK 2021, pp. 192)

These criteria are crucial for ensuring that the selected metrics provide relevant information
and actionable insights to guide the project toward its strategic goals. However, in the
context of this thesis, the specific metrics that the company wishes to measure, along with
their measurability, are not fully determined due to ongoing changes in the company’s
processes and systems. As such, these criteria will be revisited in greater depth in the future,
once the company’s information systems are stabilized and the desired metrics become
clearer. At that stage, the focus can shift to applying these criteria to ensure the selection of

metrics that align with the company’s strategic objectives.

3.6.2 What to measure

When choosing what to measure in a project. Several factors should be considered, including
the project objectives, desired outcomes, and the environment in which the project operates.
To effectively track progress and performance, a variety of metrics can be used, categorized

into common groups: deliverable metrics, delivery, baseline performance, resource, business
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value, stakeholder, and forecasts. A well-balanced set of metrics provides a holistic view of
the project, enabling informed decision-making and evaluation. (PMBOK 2021, pp. 193)

e Deliverable Metrics: Are directly tied to the products, services, or results being
delivered. Examples include measures of errors or defects, performance measures,
and technical performance measures. Performance measures refer to physical or
functional attributes that define system operations, such as size, weight, efficiency,
and reliability. Technical performance measures are used to ensure that the system
components meet the required technical specifications, providing insight into the
progress of the technical solution. (PMBOK 2021, pp. 193)

e Delivery: Are typically associated with work in progress and are often used in
projects employing adaptive approaches. Examples include work in progress (the
number of items being worked on at a given time), lead time (the duration it takes
for an item to be completed from the moment work begins), and process efficiency
(the ratio of value-adding to non-value-adding activities). (PMBOK 2021, pp. 194)

e Baseline Performance: The most commonly used baseline metrics are cost and
schedule, though scope or technical baselines can also be measured in some projects.
Examples include comparing start and finish dates (planned vs. actual), effort and
duration (actual vs. planned), and actual costs compared to planned costs. (PMBOK
2021, pp. 195)

e Resources: Are often a subset of cost measurements, as resource usage deviations
typically lead to cost deviations. Examples include planned vs. actual resource

utilization and planned vs. actual resource costs. (PMBOK 2021, pp. 196)

e Business Value: Are crucial for ensuring that project deliverables align with the
overall business case and benefits realization plans. These metrics encompass both
financial and non-financial aspects, including measures such as cost-benefit ratio,
return on investment (ROI), and net present value (NPV). (PMBOK 2021, pp. 197)

e Stakeholders: Stakeholder satisfaction is another essential area to measure. This can
be done through surveys or by analyzing indirect indicators such as Net Promoter
Score (NPS), mood charts, morale, or employee turnover. (PMBOK 2021, pp. 198-
199)
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e Forecasts: These metrics provide insight into future project performance, enabling
the project team to make adjustments if needed. Forecasts can be qualitative, such as
expert judgment, or quantitative, including metrics like estimate to complete (ETC),
estimate at completion (EAC), variance at completion (VAC), and to-complete
performance index (TCPI). (PMBOK 2021, pp. 199-200)

In conclusion, choosing the right metrics is essential to monitor project progress effectively.
Each type of metric provides unique insights into various aspects of the project, from
deliverables and resources to stakeholder satisfaction and business value. Using a
combination of these metrics ensures a comprehensive understanding of project
performance, enabling project managers to take timely actions to align with project

objectives and business goals.

3.6.3 Presenting information

While collecting metrics is essential, how those metrics are used and presented is equally
important. To make information truly valuable, it must be timely, accessible, easily
understood, and presented in a way that accurately conveys the uncertainty associated with
the data. Visual displays, such as charts and graphs, are effective tools that help stakeholders

interpret information and make informed decisions. (PMBOK 2021, pp. 201)

One common method for presenting large quantities of project data is through the use of
dashboards. Dashboards consolidate information electronically and display it in the form of
charts, offering high-level summaries of key metrics. They allow users to drill down into the
data for more detailed analysis, making it possible to understand not only the overall status
of the project but also the specific elements that contribute to the overall performance.
Dashboards typically feature a variety of visual elements, such as bar charts, pie charts, and
control charts, each designed to present different types of information. (PMBOK 7th edition
2021, pp. 201-209)

The primary goal of displaying data in this manner is to support learning and improvement.
According to the PMBOK 7th edition (2021, pp. 201-209), the data displayed through
dashboards should help project teams learn, facilitate decisions, improve project
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performance, and avoid potential issues. For maximum impact, only information that enables

project teams to take action and improve performance should be reported.

As Delen et al. (2013, pp. 160-162) note, "Dashboards provide visual displays of important
information that is consolidated and arranged on a single screen so that information can be
digested at a glance and easily drilled into for further exploration.” Since dashboards are
designed to condense large volumes of data into a single view, several challenges arise when
designing them. One of the most important considerations is how to contextualize the
numbers. For example, placing a metric such as the number of deviations in context by
comparing it to a baseline or target number provides meaning. By using color coding such
as red for values exceeding the target and green for values that are below the target the
dashboard not only presents the metric but also provides immediate feedback on

performance.

3.7 Big Data

Big Data refers to a vast amount of data characterized not only by its volume but also by its
velocity and variety, collectively known as the 3Vs of Big Data (Sharma, 2023, pp. 51-52).
As data continues to grow at an unprecedented rate and in various forms, the challenge lies
in processing and analyzing this data effectively. Traditional methods of data processing are
no longer sufficient to handle the scale and speed at which data is generated. While Big Data
has been associated with large organizations like Google, it is a relative term; what qualifies
as "big" depends on the size of the organization. The key focus of Big Data is discovering
valuable insights from both conventional and unconventional data sources, which come from
various domains such as web logs, RFID (Radio Frequency Identification), social networks,

medical records, and more (Delen et al. 2013, pp. 546-547).

As mentioned earlier traditionally, Big Data has been defined by three core characteristics:
volume, velocity, and variety. However, the concept has evolved, and in 2012, it was
expanded to the 5Vs model, which adds veracity and value to the original framework (Cakir,
2022, pp. 271-272). These additional dimensions take into consideration the importance of
the reliability of data (veracity) and the overall worth it brings to an organization (value).
Understanding these 5Vs is crucial for effectively harnessing the power of Big Data, and the

next section will explore each of them in greater detail.
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Volume is often considered the most defining characteristic of Big Data. Several factors
have contributed to the exponential growth in data volumes, including transaction-based
data accumulated over time, increasing sensor data, automatically generated RFID and
GPS data, and continuously streaming text data from social media platforms. While
storage costs have significantly decreased, the primary challenges now lie in determining
the relevance from such vast amounts of data and in creating value from said data. (Delen
et al. 2013, p. 547).

Variety refers to the wide range of data formats that data is saved in. Data comes in
many forms, including traditional databases, text documents, emails, XML files, video
files, audio files, and more. The current focus in Big Data is on leveraging optimized
software and hardware systems to process and mine large volumes of diverse data
sources (Delen et al. 2013, pp. 548-549). However, this diversity presents challenges,
particularly for traditional analysis techniques, which struggle with handling incomplete,

noisy, or high-dimensional data. (Cakir, 2022, pp. 273)

Velocity refers to both the speed at which data is generated and the speed at which it
must be processed to meet organizational needs or demands. For many organizations,
responding to data in a timely manner poses a significant challenge. In time-sensitive
environments, the opportunity cost associated with the data begins the moment it is
created; as time passes, the value of the data diminishes. Therefore, faster access to data
and quicker responses to emerging circumstances can lead to more favorable outcomes
(Delen et al. 2013, pp. 549). In some cases, the data could even mean the difference
between life and death like data from pacemaker or from sensors that monitor the

environment in order to warn against natural disasters.

Veracity refers to the conformity to facts: accuracy, quality, truthfulness, or
trustworthiness of the data, which can be affected by factors such as inconsistent, noisy,
ambiguous, or incomplete data. This is often achieved by tools and techniques that
transform the data into quality and trustworthy insights. (Delen et al. 2013, pp. 549 |
Cakir, 2022, pp. 273)

Value represents the usefulness and context of data for decision-making, contrasting
with the prior V's, which focus on the challenges associated with handling Big Data. By

analyzing large and feature-rich datasets, organizations can uncover valuable insights
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that drive business decisions. This ability to extract value from Big Data has become a
critical driver of success, particularly for large organizations. For example, companies
like Amazon, Google, and Facebook have successfully utilized Big Data analytics
(BDA) to enhance various aspects of their business operations, contributing significantly
to their competitive advantage. (Delen et al. 2013, pp. 549 | Cakir, 2022, pp. 273-274)

In conclusion, Big Data encompasses a broad range of characteristics, such as volume,
velocity, variety, veracity, and value, which together highlight both the challenges and the
immense potential of working with large datasets. The following section will delve deeper
into BDA, exploring the techniques and tools that allow organizations to transform raw data

into actionable insights for informed decision-making.

3.7.1 Big Data Analytics

Like any other type of data, Big Data regardless of its size, type, or speed remains worthless
unless business users can effectively utilize it to create value for their organizations. This is
where Big Data Analytics plays a crucial role. However, implementing BDA presents its
challenges and requires organizations to carefully evaluate whether the investment is
justified (Delen et al. 2013, pp. 551-552). BDA can help address a variety of critical business
problems, with improving overall process efficiency, reducing costs, and enhancing
customer experience being some of the top priorities. Table 6 outlines additional business
challenges that can be addressed through BDA (Delen et al. 2013, pp. 554).

Table 6: Problems that can be addressed using big data analytics

Problems that can be addressed using big data analytics

Process efficiency and cost reduction

Brand management

Revenue maximization, cross-selling and up-selling

Enhanced customer experience

Churn identification, customer recruiting

Improved customer service

Identifying new products and market opportunities

Risk management

Regulatory compliance

Enhanced security capabilities
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BDA refers to the process of analyzing large-scale datasets to uncover patterns, unknown
correlations, market trends, user behaviors, and other valuable insights. As the volume of
data continues to increase, traditional analysis techniques are being challenged, particularly
due to time limitations in processing vast datasets. With the emergence of the five V's of Big
Data advanced techniques have been developed to overcome these limitations and provide
more efficient processing. The use of BDA has led to significant business revenue growth in
the digital age. From 2014 to 2019, the global annual growth rate for Big Data technologies
and services increased by approximately 36%, and it is projected that the income from Big

Data and BA will rise by over 60% in the coming years (Cakir, 2022, pp. 274).

To keep up with the increasingly diverse characteristics of Big Data, advanced analysis
techniques like Al, ML, natural language processing (NLP), cognitive intelligence (CI), and
data mining are designed for more sensitive, accurate, and rapid examination of complex
data structures at large scales. The goal of these techniques is to extract meaningful insights
from vast datasets, uncover hidden patterns, and identify unknown correlations that can
provide actionable BI (Cakir, 2022, pp. 268).

Several Al techniques and advanced algorithms together with BDA like ML, data mining,
NLP, and CI as well as techniques such as parallelization, divide-and-conquer, transfer
learning, sampling, granular computing, feature selection, and instance selection can
transform large-scale problems into more manageable tasks. These methods not only
facilitate effective decision-making but also contribute to cost reduction and enhance
operational knowledge management (Cakir, 2022, pp. 274).

While the case company does not plan to implement BDA in the immediate future, the
primary objective of extracting new value from both conventional and unconventional data
sources should still be pursued. This will help uncover potentially valuable correlations
within the data. Particularly, since the case company has been collecting data for an extended
period of time. And in particular M-Files is used to store a wide range of information that,
in isolation, might not be immediately useful. However, given that this data is already being

collected, it may provide new insights when analyzed in combination with other sources.
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3.8 Artificial intelligence and Machine Learning

Artificial Intelligence refers to the field focused on using computers to simulate human

(13

intelligence. A more direct definition describes it as ... the science and technology of
creating intelligent machines, especially intelligent computer programs,” or as “... the
science of teaching computers and machines to perform tasks that humans are currently

better at, and that computers cannot yet accomplish.” (Weber 2023, pp. 33).

As Weber (2023) explains, Al is an expansive field that encompasses various subfields, each
focused on addressing different challenges related to simulating human intelligence.
Natural Language Processing (NLP) is a branch of Al that deals with the interactions
between computers and human languages, enabling computers to process and analyze large
amounts of natural language data. Cognitive Systems aim to approximate human cognitive
processes, focusing on understanding and predicting specific cognitive phenomena or
making behavioral predictions for particular tasks. Knowledge Representation and Logic
is concerned with representing information in a form that computers can use to solve

complex problems and make informed decisions.

Machine Learning (ML) is a crucial discipline within Al that focuses on improving learning
through data, allowing machines to continuously improve performance with good training
data or large datasets. Finally, Neural Networks (NN) are algorithms inspired by the human
brain that recognize patterns and interpret raw data, forming the foundation for many
innovations in Al. These networks can be trained to label, cluster, and interpret data,

providing powerful capabilities for pattern recognition and decision-making. (Weber 2023)

Given the broad scope of Al, particularly in recent years where the term has become a
buzzword for any automated processes carried out by computers, this thesis will not delve

deeply into the details of Al or explain its inner workings.

3.8.1 Data mining

The explosive growth in the volume of available data has created a need for powerful and
versatile tools to automatically uncover valuable information and to transform the vast

amounts of raw data into structured knowledge. According to Han et al. (2023) data mining
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refers to “... the process of discovering interesting patterns, models and other kinds of
knowledge in large data sets”. The term is often compared to the process of extracting "gold
nuggets” from a vast amount of raw material. Various terms, such as pattern discovery,
knowledge extraction, data analytics, information harvesting, and Knowledge Discovery
from Data (KDD), are used very similarly with data mining. Data mining also serves as a
confluence of multiple disciplines including ML, statistics, pattern recognition, database

technology, social sciences and more (figure 9). (pp. 12)
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Figure 9: Data mining disciplines

While data mining can be considered a step within the broader Knowledge Discovery
process, it is often used synonymously with KDD. However, since data mining is commonly
referenced in industry, media and academic contexts to describe the entire knowledge
discovery process, the broader definition by Han et al. is adopted here (Han, 2023, pp. 1-3).

As mentioned earlier, data mining can uncover different kinds of patterns and knowledge.
Data mining tasks can be put into two categories: descriptive data mining and predictive data
mining. Descriptive mining characterizes properties of the interested set of data while
Predictive mining performs induction on the data set in order to make predictions. (Han et
al. 2023 pp. 5-6).

Data mining, as a general technology, can be applied to any type of data, provided that the
data is meaningful for the target application. However, it is important to recognize that

different types of data may require different data mining methodologies, some may be
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relatively simple, while others might be more sophisticated. One key distinction in data
mining lies in the structure of the data. As the name suggests, this distinction is based on
whether the data is structured, meaning it follows a clear and predefined format; semi-
structured, where the data has some organization but is not fully structured; or unstructured,
such as text or multimedia data. In practice, real-world data is often a combination of all
three types (Han et al, 2023, pp. 4-5).

e Structured Data: Organized in predefined formats like rows and columns within
relational databases or spreadsheets. Its defined structure allows for efficient storage,

querying, and analysis (Weber 2023, pp. 3; Han et al., 2023, pp. 32).

e Semi-Structured Data: Falls between structured and unstructured data, often
containing tags or metadata to provide partial organization. Examples include XML
(Extensible Markup Language) files and emails with fixed headers like sender and
recipient (Weber 2023, pp. 3, 13; Han et al., 2023, pp. 32).

e Unstructured Data: Lacks a predefined format, encompassing diverse formats such
as text, images, and videos. Insights from unstructured data are extracted using
advanced techniques like NLP or computer vision (Weber 2023, pp. 13; Han et al.,
2023, pp. 32).

Data mining plays a pivotal role in BI, particularly in OLAP (Online Analytical Processing)
tools that rely on data warehousing and multidimensional data mining. Furthermore,
classification and prediction techniques form the backbone of predictive analytics, while
clustering techniques are crucial in areas like Customer Relationship Management. This

makes data mining an essential component of modern Bl systems (Han et al, 2023, pp. 17).

3.9 Summary

No directly applicable previous research was found on the use of BA or Bl for operational
measurement in maritime companies. Therefore, this thesis relies on general theories and
concepts, which are adapted to the specific context of the case company. The review of
materials also highlighted that every company operates under unique conditions,

emphasizing the importance of thoroughly understanding the case company’s current state
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and future goals to ensure the validity and applicability of the final results. Table 7 contains

the literature used in the Background chapters.

Table 7: List of literature used

edition

Subject Title Authors Year
Operational Excellence | Little big things in operational excellence. Sarkar, D. 2021
Operational Excellence | Operational excellence: journey to creating Mitchell, J. S. 2015
sustainable value
Process Mapping The Basics of Process Mapping. 2nd ed. Damelio, R. 2011
Information Systems Introduction to Information Systems. 7th ed. Rainer, R. K. & Prince, 2017
B.
Information Systems Management Information Systems Managing in | Laudon, K. C. & 2012
the Digital Firm. 12th ed. Laudon, J. P.
Information Systems An introduction to the concepts, benefits and Philpotts, M. 1996
terminology of product data management.
Information Systems Product Lifecycle Management (Volume 7): Stark, J. 2024
PLM and Digital Twins
Information Systems Document Management System — A Way to Jordan, S., Zabukovsek, | 2022
Digital Transformation S. S., Klangnik, L. S.
Metadata Metadata for information management and Haynes, D. 2018
retrieval: understanding metadata and its use.
Second edition.
Business Intelligence Construct an Enterprise Business Intelligence Chuah, M-H. & Wong, 2012
Maturity Model (EBI2M) Using an Integration K-L.
Approach: A Conceptual Framework
Business Intelligence Fundamentals of Business Intelligence Grossmann, W. & 2015
Rinderle-Ma, S.
Business Intelligence Business Intelligence and Analytics: Systems Delen et al. 2013
& Metrics & Big Data | for Decision Support. 10" ed.
Business Intelligence Beginning Microsoft Power BI: a Practical Clark, D. 2020
Guide to self-service data analytics. 3rd ed.
Business Analytics & Artificial Intelligence for Business Analytics. Weber, F. 2023
Al
Business Analytics Business Analytics for Managers Cevikcan, E., Kose, Y., 2022
Turgut, Y., Ustundag, A.
Business Analytics Analytics Enabled Decision Making Sharma et al. 2023
Business Analytics Business analytics for managers: taking Laursen, G. H. N. & 2017
business intelligence beyond reporting. Second | Thorlund, J.
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Big Data Big Data Management and Technologies Cakir, A. 2022
Metrics & KPlIs PMBOK 7 edition PMBOK 2021
Al Data Mining : Concepts and Techniques. Han et al. 2023

As evident from the diverse range of topics covered in this literature review, achieving BA
is an immense undertaking requiring comprehensive knowledge of nearly all aspects of a
company. This includes understanding the company’s processes and information systems,
the availability, location, validity, and types of data, and the metrics that need to be

measured, as well as their accessibility.

Beyond these foundational aspects, designing effective Bl and BA solutions requires delving
into more advanced and technical subjects, such as big data, data algorithms, and Al.
Additionally, this review has not even touched on critical complementary areas like user
interface (Ul) design, essential for presenting data in a clear and actionable manner or
communication management, which ensures that information is effectively shared with the

right stakeholders.

Many of the subjects presented in this review are interconnected and vast enough to
constitute entire research projects if examined in depth. However, this thesis is not meant to
provide an exhaustive exploration of these topics but rather to serve as a starting point. It
documents the processes, challenges, and findings encountered while laying the groundwork

for BA within the case company.
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4 Motivation and problems

This chapter explores the motivations driving the need for this thesis and the specific
problems it aims to address. By explaining both the challenges faced by the case company
and the opportunities for improvement, this chapter establishes the foundation for the

artifact's development.

4.1 Motivation

During the author's time at the case company, a strong culture of understanding work
processes and striving for continuous improvement was deeply ingrained, thanks to lengthy
and passionate discussions that often revolved around theoretical ways to enhance work
efficiency, whether through adopting new technologies or optimizing existing processes and
systems. This shared commitment to improvement aligns with the principles of OPEX,
which emphasize reducing waste, driving efficiency, and fostering a mindset of ongoing
development. When the author was approached about writing a thesis for the company, it
was clear that contributing to these efforts and helping the company move closer to achieving

OPEX would be a meaningful and valuable opportunity.

The initial idea for this thesis was proposed by a superior at the case company: “I heard from
an old coworker that they had implemented a system to measure how well information moves
between the different organizations.” The idea immediately resonated with the author as it
seemed not only interesting and practical but also aligned with challenges observed during
two previous summer periods at the company. One such challenge was the inefficiency in
communication between various organizations, an issue that appeared to hinder overall

performance and could benefit significantly from a structured solution.

The idea then evolved from a focus on communications management to a broader
perspective of measuring project processes. After further research, the scope was refined to
concentrate on DA, specifically aimed at explaining what occurred during projects. This
approach avoids limiting the analysis to isolated aspects of the project, instead striving to
examine the entire delivery project from multiple perspectives. Moreover, this thesis sets the

groundwork for the company to pursue larger, long-term goals, such as achieving diagnostic
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analytics and, eventually, predictive analytics. These clearly defined objectives provide a
concrete framework for continuous improvement, ultimately contributing to the

organization's journey toward OPEX.

There were also two internal events that highlighted a clear need for this thesis. The first was
an internal IT investigation conducted as part of an R&D (Research & Development) project
in 2022 and its findings. The second is an upcoming internal R&D project, set to begin in
January 2025, which aims to improve organizational processes as well as implement a new

ERP system.

4.1.1 R&D projects

During the author’s summer job in 2022, he was tasked with charting the current state of IT
within the company. The investigation involved extensive data collection through
interviews, with a sample size covering approximately half of the in-house workforce. Over
40 semi-structured interviews were conducted, comprising 30 questions each, resulting in
more than 1,200 responses. The data was meticulously compiled into three Word documents:
one listing all unique responses, one listing potential areas for improvement, and the last one
condensing the findings into an easy-to-read summary report. This comprehensive
investigation provided valuable insights into the state of IT at the case company and

highlighted several areas requiring improvement.

The interviews included questions such as, 'What documents or information does your
organization require?', 'Do you need to wait for something before you can start your work?',
'‘What programs do you use?', and 'How would you improve things?' These questions aimed
to identify critical issues and opportunities for improvement. Key findings from the
investigation revealed problems with the DMS, ineffective communication, challenges

related to the ERP tool, and occasional mentions of unclear responsibilities.

In January 2025, the company is set to launch a new project, code-named 'Navigator," aimed
at optimizing, improving, and developing business processes, as well as selecting and
implementing a new ERP tool. This initiative is expected to have a significant impact on the

company's information systems, data management, and overall processes. ldentifying the



53

key metrics the company wishes to measure will be instrumental in guiding these future

developments and ensuring alignment with strategic objectives.

4.2 Problems

The case company started as a small engineering firm with around 20 employees, where
informal communication and undefined processes sufficed due to the close-knit nature of the
team. Information systems (IS) implemented during this time were not designed with
scalability or future needs in mind, as they primarily supported work that operated without
clearly defined processes. However, as the company has grown significantly, now
approaching 100 employees. The limitations of these initial design choices have become
increasingly apparent, creating friction, particularly with the DMS and the ERP. The scale
of operations has also changed drastically; in 2025, the company is projected to deliver over
100 units, nearly quadrupling the number of units compared to 2024. This rapid growth
highlights the urgent need to optimize and formalize processes to keep pace with the

company’s evolving demands.

As mentioned in the introduction, the case company has been making continuous efforts to
improve its way of working. However, budgetary constraints in the past two years have
slowed down these initiatives. With the confirmation of a significant increase in orders for
at least the next two years, the company now has an expanded budget to invest in these
improvements. Nevertheless, the high volume of ongoing projects poses a challenge for
employees, as they must balance their time between managing current projects and
enhancing organizational processes. Despite these constraints, optimizing processes is

critical to ensuring that all projects are completed on time and within budget.

To manage the substantial number of ongoing projects, numerous Excel spreadsheets have
been developed as temporary, first-aid solutions. However, relying on dozens of Excel files
is far from ideal, as it demands significant manual effort. These tasks should ideally be
automated by an ERP system or supported by Bl tools. Many of these spreadsheets act as
makeshift ERP replacements, compensating for the inadequacies of the current ERP system,
which fails to effectively support project workflows. Additionally, many of these Excel files
are created individually for each project, making it exceptionally challenging to maintain an

overview of the bigger picture.
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In addition to the progress and schedule-related Excel spreadsheets, nearly all KPI
measurements are also created manually in Excel. For instance, project deviation statistics
are generated by exporting data from M-Files as a CSV (Comma-Separated Values) file,
which is then transformed to an Excel to produce the necessary tables and figures. Preparing
these Excel-based reports requires several hours of manual effort, diverting valuable time
and resources away from other critical tasks. The case company recognizes this reliance on

manual processes as a significant issue that needs to be addressed.

Another significant issue that has been identified is the DMS, M-Files. Implemented well
over a decade ago, M-Files has been unsuccessfully adapted over time to function as a
pseudo-ERP and CRM tool. Various failed experiments and incremental modifications have
resulted in a system built on an outdated structure that was never designed to support its
current usage. Compounding the issue is the complete lack of documentation regarding its
structure or the rationale behind its original design. This has been a frequent source of
frustration, often discussed informally during coffee breaks, and it was highlighted as the
most significant problem in the 2022 IT interviews. Fortunately, the issues with M-Files do
not stem from the system itself, but from how it has been implemented. This means it can be

"rebooted" and restructured to align with the company’s current needs.

This issue poses a significant challenge for BA because M-Files serves as one of the primary
data sources at the case company. It contains a wealth of information, including project
requirements, risks, deviations, technical specifications, project plans, and project
organizations. Additionally, much of this data has been archived for all projects throughout
the company's history. While this data is meticulously stored, it is currently underutilized
and not being leveraged to extract actionable insights or drive decision-making.

The utilization of Bl tools at the case company has remained in its early stages for several
years. This is primarily due to a lack of dedicated personnel with the necessary expertise to
develop BI reports, leaving employees unable to create reports independently. While there
is a general consensus among employees that Bl would be beneficial, particularly in
transforming some of their existing Excel-based reports into automated Bl dashboards, the
progress has been minimal. The case company currently has only one Power Bl app in
regular use, which the author also helped develop. As a result, the company is still far from

fully achieving DA or even leveraging the benefits of BI.
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4.3 Summary

This chapter provides concise summaries of the key findings that underline the rationale and
necessity for this research. To improve clarity and readability, Tables 8 and 9 summarize the

findings, presenting the most critical information in an easy-to-read format.

As seen from Table 8, the motivations for this thesis stem from both theoretical and practical
motivators. The pursuit of OPEX and continuous improvement provide a theoretical
foundation, while practical motivations include inefficiencies observed firsthand, an initial
idea from company leadership, and findings from a 2022 IT investigation. Additionally, the
thesis aligns with the strategic goals of the upcoming "Navigator" project in 2025, focusing
on process improvement, selection of metrics, and ERP system overhaul. Together, these
motivations underscore the need to address organizational inefficiencies and creates the
foundation for advanced BA.

Table 8: Summarizations of motivations

ID | Motivation Context Impact

1 | Pursuit of Operational | The case company's pursuit of Established a baseline motivation
Excellence and operational excellence and for improving business processes
Continuous continuous improvement is with strategic goals in the first place
Improvement grounded in well-established

theoretical frameworks

2 | Initial idea from The idea originated from a superior, | Sparked the exploration of broader
supervisor focusing on measuring information | opportunities for organizational

flow between organizations. improvement

3 | Observed The author experienced firsthand Highlighted the need for structured
inefficiencies how ineffective communication solutions to improve collaboration

impacted performance. and reduce bottlenecks.

4 | Evolution of the thesis | The thesis transitioned from Sets the foundation for larger goals,
scope to descriptive communication management to such as diagnostic and predictive
analytics process measurement and analytics, supporting continuous

descriptive analytics. improvement.

5 | 2022 internal IT The investigation revealed Provided critical insights and areas
investigation as a part | inefficiencies in document of focus for this thesis to address.
of an R&D project management, communication, and

in ERP tools
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Upcoming 'Navigator'
project (January
2025)

An internal R&D initiative to

Aligns the thesis outcomes with the

improve processes, select metrics, strategic objectives of the

and implement a new ERP system. | company’s major operational

overhaul.

The identified problems reflect key insights summarized in Table 9, which outlines

challenges stemming from outdated processes, inefficient handovers, and inadequate legacy

systems like the DMS and ERP. These issues highlight inefficiencies in project workflows,

manual Excel-based solutions, and difficulties with data retrieval, all of which hinder

productivity and scalability. Additionally, the rapid growth of the company has exacerbated

these challenges, emphasizing the need to restructure systems, standardize workflows, and

expand the use of BI tools to support organizational goals effectively.

Table 9: Summarization of identified problems

ID | Problem identified Impact / Challenge Potential Solution Priority
1 | Undefined or outdated Causes inefficiencies, Document and streamline High
processes miscommunications, and processes, Implement
delays in project workflows | process management tools
2 | Information handover Project details are not Establish standardized High
efficiently transferred handover procedures,
between teams, causing Implement a structured
delays and errors. DMS workflow
3 | Unsuitable information Legacy systems like the Restructure M-Files, High
systems DMS and ERP are not Implement a new ERP
scalable or fit for current system tailored to business
needs, creating bottlenecks. | needs
4 | Excel ERP replacements | Manual Excel-based Automate workflows with High
processes are time ERP and BI tools
consuming and error prone
5 | Rapid growth of the Increased employee count Document, streamline and Medium
company and projects strain outdated | automate processes and
systems and processes workflows
6 | Finding data/documents | Inefficient information Restructure M-Files to High
is difficult retrieval wastes time and make searching
reduces productivity information intuitive even
without prior knowledge
7 | Underutilization of Bl Prevents actionable insights | Train employees on Bl High
tools and automation of reports tools, Expand Power BI
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implementation for

automated dashboards.

8 | Tight schedule Employees struggle to Allocate resources to Medium
balance improving processes | process improvement
with project work teams, Hire more staff to

ease workload

These motivations and identified problems highlight the need for this thesis, as they provide
both the rationale and urgency for addressing the inefficiencies at the case company. The
design of the proposed artefacts aims to lay a solid foundation for tackling these issues, by
laying the foundation for enhancing project visibility and intelligent decision-making
processes. While the artefact alone will not resolve all challenges, it represents a significant
step forward, setting the stage for long-term advancements in BA and organizational

efficiency.
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5 Business Analytics Metrics and Bl Proof-of-Concept

This chapter outlines the objectives of the solution, details the process of its creation, and

presents the resulting artifacts.

5.1 Obijectives of the solution

The primary objectives of this solution are to design an artifact that enables the case company
to describe project outcomes, thereby achieving DA and second, to create a proof-of-concept
demonstrating how BI can replace the current Excel-based reporting system. Designing this
artifact will require a thorough understanding of the company's processes and information
systems, as well as the identification of relevant metrics. The specific metrics to be measured
by the solution will be determined in collaboration with the CEO of the case company.

The design of the artifact will represent an idealized version of what the case company aims
to measure, without focusing on the feasibility of capturing all the data listed. This approach
is chosen because many of the company's information systems are on the verge of significant
changes, and dedicating excessive time and resources to determining the current data sources
would quickly result in outdated information. Since the new systems haven't been designed
yet, defining the metrics that the case company intends to measure provides a unique
opportunity to incorporate even the currently unmeasurable metrics into the implementation

of the future systems, if feasible.

The proof-of-concept Bl report should be based on the existing and valuable KPI report that
is currently created manually by the employees of the case company. Additionally, the report
should be validated and acknowledged by the employees who currently create the manual

report.
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5.2 Designing the solutions

This section details the process undertaken to design the artifact. Gathering all the necessary
information about the case company, was a lengthy but insightful journey, providing

valuable knowledge for both this thesis and the company.

5.2.1 Current Information Systems

The case company utilizes several information systems that are essential for collecting data
for the artifact. Key systems include: Salesforce CRM, Visma L7 ERP, Aton PDM, and M-
Files. Table 10 lists the most notable information systems that house data at the company.

Table 10: Information Systems

Name Type

Salesforce CRM

M-Files DMS

Microsoft Power BI Bl

Visma L7 /LTR ERP

Aton PDM PDM

Camako + MS Project & MS Planner EPM (Enterprise Project Management)

M-Files

“M-Files is the leading document management platform for knowledge work automation.
With the M-Files platform, knowledge workers can find information faster, work smarter,
and achieve more. M-Files features an innovative metadata-driven architecture, embedded
workflow engine, and advanced artificial intelligence. This enables customers to eliminate

information chaos, improve process efficiency, and automate security and compliance.” (M-

Files 2024).

The writer has completed 18 courses at the M-Files academy including courses like M-Files
Super User, M-Files Business Administrator and M-Files IT Admin for On-Premises to
name a few, has been using the software for three years and wrote the current iteration of M-

Files Guide at the company. So, the writer can be considered an expert regarding the system.
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M-Files allows businesses to connect their business content from various sources like ERPs,
CRMs, network folders, SharePoint or any other system or application. At the case company
M-Files is connected to Salesforce and Visma L7 for example. This allows storing data in a
single central location instead of needing to open the different sources directly. This also
makes sure that the information is not siloed as users with required permissions can see the

data without needing licenses to the original sources.

The basis for M-Files is metadata which is information related to the objects saved to M-
Files. For example, creation date, class, name, owner, and project to name a few. These
attributes are fully configurable to meet the needs of the company. The more metadata an
object has the easier it’s to find. For example, you can use the project, owner and creation

date or alternatively by using class, creation date and name to find the same object.

This metadata can also be used to create dynamic “folders” called views that are updated
whenever a new object that meets the requirements of said view is created, or an existing
objects metadata is modified. This also means that the same file can be found from different
views making it possible to create paths that make most sense to each user if so desired. For
example, a sales organization member can find preliminary design material under sales
projects and design material folders, whereas a mechanical designer might look for the same
file under design material and product type and show a column for sales projects in the
folder.

M-Files also allows for managing and administration of resources, for example in the form
of assignments, tasks and permissions. Assignments can send automatic email notifications,
and they can be set to follow specific workflows like approval processes. By changing the
permissions it’s possible to determine who has access to what resources additionally this can
be linked to the workflows earlier so that for example only the creator and the assigned

approver can see non-approved documents.

At the case company M-Files is used by all employees and it’s the location where all
documents and important emails are saved. In addition to these files many information
objects are also saved. These include objects like risks, project information, deviations,
customer feedback, and improvement suggestions to name a few. The metadata stored in M-
Files is saved on a local SQL (Structured query language) server, which can be easily

accessed by Microsoft Power Bl for integration and analysis. M-Files has been in use at the
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case company for a long time and the needs of the company have changed from then. As
such the M-Files vault in use at the case company is in need of an overhaul, with careful
planning and the results of this thesis it’s also possible to see what metadata is needed to

measure deliverables more accurately or at all in the future.
Visma L7/LTR/Tuorak

Visma L7 is an efficient enterprise resource planning (ERP) system for contracting, industry,
and energy production. L7 is a comprehensive solution that can manage companies’
production and work supervision, material and financial management, project and inventory
management, payroll and reporting using a single system. It also supports a wide range of
application that add more features to the system allowing companies to choose the tools that
they need. (Visma 2024b).

Visma LTR is a browser-based software to be used as a part of the ERP. The software
consists of applications, which can be implemented as a part of a comprehensive solution.
LTR can be used for work management, work events, inventory, quality control, worksite
registry, reporting, and purchase invoice circulation. LTR is a recommended integration with
L7 according to Visma. (Visma 2024c, Visma 2024a).

As mentioned earlier L7 and LTR can be used for production management, quality control,
product structure management, material management, warehouse management, inventory,
worksite registry, work management, work events, financial management, payroll
processing, invoice circulation, and reporting. It’s the oldest IS in use at the case company
and project “Navigator” starting in January 2025 is meant to result in replacing it with a new
ERP tool.

Salesforce

Salesforce CRM is a “customer success platform”, designed to help sell, service, market,
analyze, and connect with customers. Salesforce has everything needed to run your business
from anywhere. Using the standard products and features, it’s possible to manage
relationships with prospects and customers, collaborate and engage with employees and
partners, and store your securely in the cloud. Just like Visma L7 and even M-Files
Salesforce allows customization and personalization to extend beyond the out-of-the-box
(OOBE) functionalities (Salesforce 2024c) with over 9000 pre-built and customizable apps
you can find from Salesforce AppExchange. (Backer 2023).
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Salesforce CPQ is a native Salesforce app that helps configuring what you are selling,
calculating a price for the configuration, and creates a unified pdf quote that can be sent to
the customer. Salesforce CPQ uses smart rules, which allow selling related products together
and prevents incompatible products from being in the same quote. You can then apply
discretionary discounts and Saleforce CPQ does the rest and calculates the corresponding
price automatically. Before generating the quote, you can add special terms and add e-
signature integrations. The quote is then automatically generated and can be updated
dynamically, so changing the price or terms changes the pdf without the need for manual
changes. (Salesforce 2024b).

Salesforce Cloud Account Engagement (formerly known as Salesforce Pardot) is
Salesforce’s B2B (Business to Business) marketing automation solution that can automate
marketing activities and unite marketing and sales departments to work better together. It
allows the management of marketing initiatives and reports on their success, tracks prospects
as they interact with the company’s marketing channels. Giving the marketing team the

ability to create personalized experiences. (Salesforce 2024a)

Salesforce is the newest information system implemented at the case company. Although its
initial deployment was slow and required significant time to reach its current state, it remains
in active development and is continuously being improved. At the case company, Salesforce
is primarily used by the sales and marketing teams to manage customer relationships, create

quotes and configurations for customers, and oversee sales projects.
Aton PLM

Aton PLM (Product Lifecycle Management) centralizes real-time data and enables team
collaboration as well as managing the entire product lifecycle. The key benefits that Aton
offers are efficient product development, risk mitigation, better decision making, enhanced
product quality, and integration capabilities with other business solutions like ERP Systems
and eCommerce. It’s developed by Roima Intelligence Inc. and its key features include
consolidating a single true data, BOM (Bill of Materials) management for engineering and

manufacturing, and comprehensive change management and workflows.

In addition to these core features Aton offers the Product Information Cloud add-on that
links suppliers and subcontractors to processes through Aton. (Roima 2024). Aton

SolidPDM is used to manage engineering data in an item-oriented environment directly
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within SolidWorks. (SOLIDWORKS 2024). However, SolidPDM is being phased out and
replaced by Aton for CAD (Computer-Assisted Design). (Roima Intelligence Inc. 2024).

Currently, the case company uses Aton PLM for its core features as a PDM solution
alongside SolidPDM. However, there are plans to fully leverage Aton’s capabilities with the

new ERP system, as well as to replace SolidPDM with the more modern Aton for CAD.
Camako

Camako EPM (Enterprise Project Management) is an easy-to-use browser-based project
management system. Camako is straightforward, yet versatile and it can be customized to fit
customer needs. It can be used for project planning, resource management, recording work
hours, managing project portfolios and it can even be integrated with Microsoft Project. All
data in Camako is stored to a database, where it can be retrieved from and combined with
other information using existing reporting tools. Camako is developed by Proha QOy. (Proha
2024, Camako 2024).

All employees at the case company use Camako to record their work hours, while project
managers use it to create project schedules and to request resources, and resource managers

use it to manage their teams’ resources.
Microsoft Planner

The new Microsoft Planner is a unified work management experience that launched in April
2024. It combines the best parts of Microsoft To Do, the old Planner, Microsoft Project and
Microsoft 365 Copilot to create a single easy-to-use solution for individual task management
all the way to enterprise and professional project management. It’s powerful, collaborative,

scalable, and assisted by next-generation Al to meet today’s workforce. (Microsoft 2024a)

As the new Planner is a very new product it’s adoption at the case company is also at it’s
infancy, but already it sees a more wide adoption than Camako even thought Camako has
been pushed for years with little impact to its use, compared to the new planner that is
spreading organically within the organization due to its easy-to-use interface, ease of
assigning users to tasks as well as easy visibility into the progress of tasks within the project
organization. The planner has a lot of useful information that would add value to the BA.
Sadly, Microsoft Planner doesn’t have a ready-made connector to Microsoft Power BI. This

can however be solved by either importing the plans as excels or by creating a Microsoft



64

Power Automate solution that saves the plans as JSON (JavaScrip Object Notation) files that

will be synced with Power BI.
Microsoft Power Bl

Microsoft Power Bl is a powerful Bl tool that enables the integration of diverse data sources
into a single source of truth. This unified data can be analyzed and visualized using advanced
analytical tools, Al, and an intuitive reporting interface. Power Bl empowers organizations
to generate meaningful insights that drive informed decision-making and foster innovation
at all levels. Furthermore, it is highly scalable, easily shareable, and accessible to users of
all skill levels, thanks to its user-friendly interface and its extensive free educational
resources. (Microsoft 2024b)

Microsoft Power Bl usage at the case company is still in its early stages, but the utilization
of Bl is steadily increasing which is why this thesis is a very relevant proof-of-concept for

the company.

5.2.2 Process Mapping & Interviews

To accurately describe what occurs during a delivery project at the case company, it was
essential to gain a deep understanding of the company’s processes. However, it quickly
became apparent that the case company lacked comprehensive documentation on delivery
project processes that could be used as a foundation for designing the desired artifact.
Therefore, it became necessary to create an extensive process chart that not only outlined all
the relevant processes but also detailed the documentation and data generated during these

projects.

The writer began by reviewing existing materials on processes, which varied significantly in
quality and validity, with some charts dating back to as early as 2016. Using these materials,
along with input from the relatively new PMO team, the writer developed an initial, highly
preliminary process chart as a starting point. This preliminary chart served as the foundation

for further refinement through semi-structured interviews.

Semi-structured interviews were conducted to validate and expand on the preliminary
process chart. These interviews combined structured and open-ended questions, making it

possible to gather targeted information while exploring new ideas and perspectives (Merriam
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& Tisdell, 2016, pp. 110-111). This method proved particularly effective for understanding
the factual processes used at the case company and identifying potential inefficiencies.
During the interviews, the preliminary process chart was displayed on a large screen and

updated in real time based on participants' feedback.

When designing the interview questions, three types of questions, as suggested by Merriam
& Tisdell (2016, pp. 121), were avoided whenever possible: multiple questions, leading
questions, and yes-or-no questions. Multiple questions often result in partial answers or the
need for clarification from the interviewee. Leading questions can reveal assumptions or
biases on the part of the researcher, which may not align with the interviewee's perspective.
Additionally, many researchers advise against using yes-or-no questions, as they tend to
provide limited information (Merriam & Tisdell, 2016, pp. 121-122).

While yes-or-no questions are generally discouraged, the author believes they can still offer
valuable insights in certain contexts. For instance, asking "Does this solution solve the
problem?" provides a clear, quantitative response. To obtain more comprehensive data, this
can be followed up with questions such as "How can the solution be further improved?" and
"What parts of the solution work particularly well?" This approach allows for the collection

of both quantitative responses and qualitative justifications, thereby enriching the findings.

The responses were recorded by taking notes during the interviews. Although this method is
not without its limitations (Merriam, 2016, pp. 131), it is considered adequate for the
purposes of this study. To ensure the accuracy and validity of the data, clarifying questions
were asked when necessary, during the interview. Additionally, at the conclusion of each
interview, the recorded responses will be reviewed and presented to the interviewee for final

confirmation and verification.

The sample includes one representative from each of the organizations involved, with the
final materials validated by both the interviewees and several managers. This sampling

approach was recommended by the company, as the thesis is designed to serve their needs.

The sampling strategy for the interviews was non-probabilistic and purposive, focusing on
gaining in-depth insights rather than obtaining an average opinion. Interviewees were
selected based on their expertise to provide specialist perspectives rather than represent the
general population. More specifically, snowball sampling is utilized, where initial

participants were asked to refer the researcher to other relevant individuals (Merriam &
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Tisdell, 2016, pp. 96-99). The sole selection criterion for participants is their expertise

regarding their organizations.

Maxwell (2013, pp. 136) cautions against key informant bias, which occurs when researchers
rely on a small number of informants. Even if the informants are purposefully selected and
the data appears valid, there is a risk that their perspectives may be atypical. However, given
that the case company is a relatively small company, this issue is less likely to arise, as
management and other relevant departments can review and confirm the accuracy and

completeness of the data.

A total of 24 interviews were conducted, with durations ranging from one to three hours and
an average length of two hours. The initial selection of 11 participants was made in
collaboration with the writer’s superior, and additional participants were included through
snowballing. This iterative approach ensured that the final process chart captured a
comprehensive and accurate representation of the company’s workflows. Table 11 provides

details about the interview participants.

Table 11: Interviewees

ID Organization Title

1 Sales Director, Sales and Project Management

2 Sales Offshore Segment Director

3 Sales / Project Management Project Manager

4 Project Management Senior Project Manager

5 Project Management Business Development Manager

6 Finance Business Controller

7 Sales Support Manager, Technical Sales

8 Sales Support (Calculations) Chief Design Engineer, Technical Analysis

9 Mechanical Design Director, Technology and Product Management
10 Project Design Manager, Project Engineering & Product Data
11 Hydraulic Design Hydraulic Engineering Manager

12 Electric Design Manager, Electrical Engineering

13 Automation Manager, Automation Engineering

14 Technical Analysis Manager, Technical Analysis

15 Purchasing Sourcing Manager

16 Production Production Engineer

17 Storage Storekeeper

18 Logistics Part Sales and Logistics
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19 Service Director, Service and Procurement
20 Installation Service Manager

21 Commissioning Automation Service Engineer

22 Quality Quality and HSE Manager

23 Quality Assurance Purchasing Quality Engineer

24 Marketing Marketing Manager

The interviews consisted of 15 questions (table 12) designed to provide structure for the
interview. Questions 1-7 acted as a checklist to address all critical areas related to process
mapping. While the primary objective was to create an accurate and comprehensive process
map, the interviews maintained a free-form and adaptable format, allowing for flexibility
based on the interviewees' understanding of their processes. In some cases, participants could
easily list their processes in order, whereas in others, additional steps were recalled later
when prompted by the interviewer to confirm the completeness of the process chart or
identify any missing elements

After the process mapping, questions 8-16 were presented, with the interviewer transcribing
the responses directly into the questionnaire, allowing the interviewee to review and confirm
that everything they intended to convey was accurately recorded. The interviews were
conducted in an open and transparent environment, where interviewees freely shared their
thoughts and criticisms. This culture of openness is one of the aspects the author has
appreciated about the company, where even a summer employee can openly share opinions
with directors and management, knowing they will be considered. The findings from the
interviews that are relevant to this thesis will be presented later, while other findings will be

included in an internal report prepared by the writer for the company.

Table 12: Interview questions

ID | Question Documented

1 | What does your organization do during delivery processes?

2 | Inwhat order are they executed?

What documents / data (materials) does your organization produce during the

processes?

4 | Where are they published?

Do other organizations need to carry out any activities or provide materials to enable

your organization to carry out its processes during the projects?

6 | What materials does your organization need during the projects?
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7 | Where can they be found from?

8 | How do you know if the required starting materials are available? X
9 | How easy are they to find? X
10 | How often do you need to wait for said materials before you can start working? X
11 | What do other organizations require from your organization? X
12 | Are there any unclear areas of responsibility (grey areas) during the projects? X
13 | How well do communications work between organizations? X
14 | How well does communications work inside your organization? X
15 | Who else should these same questions be asked from? X
16 | Any comments? X

Following the interviews, the author refined the process maps, focusing particularly on
enhancing visual clarity, as the initial drafts were created live during the limited time
interviewees had available. To ensure accuracy and alignment with real-world operations,
the maps were divided by organizations and sent to the respective interviewees for review
and feedback. Once all interviewees approved their respective maps, the consolidated
process maps were submitted to the PMO team for a final review. This rigorous validation
process ensured that the final process maps were not only accurate but also accepted by both
the company and the process owners as true representations of the current workflows and

operations.

5.2.3 Finished process map

A comprehensive process map was created using a combination of one-on-one interviews
and content (document) reviews. The resulting map is a hybrid chart, blending elements of
a CFPM with flowchart influences. This approach was chosen as it effectively visualizes
inputs, outputs, and processes, while the swimlanes provide cross-organizational clarity. The
final process chart includes 18 swimlanes, each representing a distinct organizational
function. Due to the extensive size of the chart, it was decided to split the individual process
maps for each swimlane to enhance usability. The overall process chart, which represents
the entire organization, required some unconventional modifications to accommodate its
complexity and scale. But as Damelio (2011, pp. 35) declared “There is no such thing as the

perfect map, or a map type that is inherently right, wrong, or best”.
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The most significant deviation from traditional CFPM is the absence of connectors linking
activities between swimlanes. This decision was made due to the sheer number of swimlanes,
with most organizations having multiple inputs and outputs to and from other organizations.
When connectors were included, the resulting map became unreadable, with dozens of lines
crisscrossing the chart, as illustrated in Figure 10, which depicts an early version of the
process map. To address this issue, cross-organizational relationships were visualized using

color coding and text annotations.
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Figure 10: Early and rough version of the process chart

While this approach does not provide an immediate overview of how each organization is
connected, it allows users to quickly identify inputs and outputs associated with other
organizations. Furthermore, the original version with connectors often required significant
effort to trace lines accurately, making it less practical. For the purpose of creating the
artifact, this method is effective, as the initial idea involves dividing measurements by
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organization. With color-coded outputs, it becomes easier to identify what each organization

requires from others, streamlining the process for further analysis.

The primary purpose of creating the process chart was to serve as a foundation for the
artifact, which utilizes data to measure various aspects of project performance. To achieve
this, the CFPM was adapted to incorporate elements of a flowchart, emphasizing the files
and data used and created at different stages of a project. The objects used in Microsoft Visio
included Basic Flowchart Shapes such as Process, Decision, Start/End, Document, and Data,
as well as Cross-Functional Flowchart Shapes like Swimlane (vertical) and Separator
(vertical). As previously mentioned, color coding was essential for visualizing relationships
and other elements. The color-coding scheme is detailed in Table 13, with dark blue and teal

representing the official brand colors of the case company.

Table 13: Process chart colors

Color Meaning

Dark Blue Used for input documents & data that are from other

departments

Teal Used for output documents & data that are used by other

departments

Green Used for processes that are repeated multiple times during

projects or outside projects

Orange Used for processes that are still unclear to the company

Bold Teal text on white background All basic processes, decisions & documentation/data that is

only used withing the organization that created it

Figure 11 illustrates a small section of the completed process chart. The chart follows a top-
down flow, with a separator in the middle indicating a transition between project phases. At
the case company, project phases are structured as follows: Gate 1, Handover Phase, Kickoff

Phase, Delivery Project Phase, Installation & Commissioning Phase, and Warranty Phase.

The project begins with Gate 1, a phase originating from sales projects. If the project is
successful and a contract is signed, it transitions to the Handover Phase, during which the
project owner formally transfers responsibility to the project manager. Next is the Kickoff
Phase, where line managers and project managers conduct a kickoff meeting to share key
information and discuss the project. The Delivery Project Phase marks the start of active
project execution and continues until the units are shipped to the customer. At this point, the
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project enters the Installation & Commissioning Phase, during which the units are installed
and commissioned for operational use. Finally, the project moves into the Warranty Phase,

which lasts until the expiration of the warranty period.

Figure 11: Small part of the finished process chart
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5.2.4 Metrics

The findings from the process charts, including data, documents, and processes, were
utilized to create an Excel spreadsheet listing potential items for measurement. Initially, all
processes, documents, and metadata associated with project activities that appeared to hold
measurement potential were identified and added to the spreadsheet. Each item was then
analyzed to determine the system where it resides, and the available information related to
it. For example, a project plan is saved in M-Files and includes metadata such as its creation
date and the project it is related to. It also features metadata used to identify it as a project
plan, such as class and other properties. Subsequently, the importance of each item was
assessed, considering factors such as whether it is present in every project, its uniqueness,
and the feasibility of measuring it with the current systems. Additional comments were also

documented for further insights.

Determining where and how some items were saved required additional investigation and
interviews. For example, according to the sales process chart, a cashflow analysis is created
for every project and saved as a file. However, a search in the DMS, M-Files, did not yield
any files named 'cashflow.' This prompted further questioning to identify its actual location.
Once these ambiguities were resolved, a comprehensive list of important and measurable
items was compiled. This list was then expanded to include the KPIs already defined by the
company. This massive list was then used to design the highest-level report for DA. The

chosen metrics will be described later.

5.2.5 Proof-of-Concept

For the proof-of-concept Power Bl report, the Project Deviation Report KPI was selected.
This decision was influenced by the QHSE (Quality, Health, Safety and Environment)
Manager, who had been requesting for over two years if it would be possible to create this
report in Power Bl rather than being created manually for each project. The original Project
Deviation Report is created in Excel using deviation object data extracted from M-Files. It

consists of four pages (Table 14): Data, Statistics, Figures, and Internal.
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Table 14: Deviation Excel report structure

Page Short Explanation
Data All the raw data as a table with 7 columns
Statistics Two smaller tables one showing how many deviations by each supplier in each deviation

category and the other showing how many deviations in each cause code.

Figures Four column charts visualizing different aspects of the deviations

Internal Dedicated to the internal deviations including two tables and a single column chart

The Data page contains raw data exported from M-Files. This export is conducted through
a specific view in M-Files, which displays all deviation objects for a selected project. The
data is then exported as a CSV file, containing the selected columns from the objects within
the view. This CSV file can easily be converted into a table in Excel. Currently, seven
columns are selected for exporting, as shown in Table 15. However, there are nearly 30
metadata properties available for deviations, leaving a significant amount of information

unused in the current form.

Table 15: Deviation Excel Data page data table

Column Explanation

Class M-Files class for the deviations. These can be thought of as high-level deviation types

like internal deviations, supplier deviations, etc.

Name ID and name of the deviations for example pump late
Supplier If the deviation is regarding some item from supplier this has the company
Deviation type There are some subtypes of deviations like supplier deviation can be a reclamation or

deviation request

Workflow State The phase in which the handling of the deviation is, for example Closed

Cause code The root cause for the deviation like machining error or mistake in the drawing

Event date The date the deviation occurred or was discovered

The Statistics page contains two smaller tables (Table 16). The first table lists each supplier
with deviations in the project, including columns that show the total number of deviations
and their breakdown by deviation types. For example, Supplier X may have three deviations:
two categorized as delivery time reclamations and one as a deviation request. The second
table organizes all deviations by cause codes, illustrating how many deviations were due to
specific issues, such as manufacturing defects or machining errors, providing a clear

overview of the root causes.
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Table 16: Deviation Excel Statistics page data table

Column Explanation

Class M-Files class for the deviations. These can be thought of as high-level deviation

types like internal deviations, supplier deviations, etc.

Name ID and name of the deviations for example pump late

Function The organization the deviation concerns like production or design

Workflow State The phase in which the handling of the deviation is, for example Closed

Cause code The root cause for the deviation like machining error or mistake in the drawing

The Figures page includes four column charts that visualize various aspects of the
deviations. The first chart categorizes deviations by deviation types. The second chart
displays the deviations by suppliers. The third chart, a stacked column chart, presents all
deviations by suppliers, with the columns further divided by deviation types. Lastly, the
fourth chart breaks down the deviations by cause codes, providing a comprehensive visual

representation of the data.

The Internal page focuses on internal deviations (table 17). It includes a table with identical
columns as the data page with supplier column being replaced with function that specifies
the organization the deviation pertains to. The data also only shows internal deviation.
Additionally, the page has a column chart that visualizes the internal deviations, categorized
by the respective organizations, providing a clear overview of how deviations are distributed

internally.

Table 17: Deviation Excel Internal page data table

Column Explanation

Class M-Files class for the deviations. These can be thought of as high-level deviation

types like internal deviations, supplier deviations, etc.

Name ID and name of the deviations for example pump late
Function The organization the deviation concerns like production or design
Deviation type There are some subtypes of deviations like supplier deviation can be a reclamation

or deviation request

Workflow State The phase in which the handling of the deviation is, for example Closed

Cause code The root cause for the deviation like machining error or mistake in the drawing

Event date The date the deviation occurred or was discovered
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5.3 Solution

This section presents the final solutions developed as part of this thesis, detailing their design

and functionality.

5.3.1 High-level descriptive analytics

Based on the findings gathered throughout this thesis, a list of approved metrics for a high-
level report summarizing what occurred during projects was compiled (Table 18). This
proposed report is designed to provide a surface-level overview of project outcomes,
enabling management to quickly grasp the essentials. The planned high-level report will
have five themes: Introduction, Scope, Quality, HR (Human Resources), and Results:

The introduction theme does not directly influence the analytics but provides viewers with
a general overview of the project. This includes details such as internal project numbers, the
project owner, manager, and engineer, as well as information about the customer and

shipyard, among other key contextual elements.

The scope theme provides descriptive information to give an overview of the project's scale.
This includes details such as the number of identified requirements and risks, the units
ordered and their quantities, and insights into the scope of work from the main organizations

involved, including design, procurement, and production.

The quality theme will present statistics related to deviations and quality assurance (QA),

offering a concise overview of the issues and challenges encountered during the project.

The HR theme will provide insights into employee satisfaction during the project. Low
employee satisfaction can serve as an indicator of underlying issues and offer a general

perspective on the overall success of the project.

The results theme will present the KPIs most critical to management, such as financial

outcomes, customer satisfaction, and adherence to the project schedule.

Table 18: Descriptive analytics high level report metrics

Report page Metric

Introduction Warranty Date




Introduction

Sales Project

Introduction

Delivery Project

Introduction

Project Owner

Introduction

Project Manager

Introduction

Project Engineer

Introduction

Project Class (ABC)

Introduction

Capture team

Introduction

Steering Group

Introduction

Customer & Country

Introduction

Shipyard & Country

Introduction

Vessel Name & Type

Introduction

Number of Marketing releases regarding project

Scope Number of Requirements

Scope Number of Risks

Scope Amount of Change requests

Scope Amount of design tasks/number of drawings
Scope Number of items procured

Scope Assembly hours

Scope Unit types

Scope Number of units

Scope Class Information

Scope Condition monitoring level (SP Care level)
Quality Number of Deviations

Quality Number of inspection & remarks and Inspection results
Quality Project carbon footprint

HR Employee Satisfaction

HR Sick leave %

HR Number of accidents

HR Exit turnover %

Results Planned Budget & Actual Costs

Results Unplanned Costs

Results Planned and Actual Profit & margin
Results Start Date

Results Planned & Actual Completion Date
Results Planned & Actual Project duration in days
Results Amount of Warranty claims

Results

Customer Satisfaction

76
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While this management-level report offers a broad perspective, the long-term plan includes
developing more detailed reports focusing on Planner data and organizational metrics to
provide insights into specific parts of the projects. However, these more granular reports will
require further planning and research on the company’s part before they can be effectively
designed. The high-level report, aligned with the principles of DA, does not generate
automated insights but instead empowers employees to interpret the data and draw their own
conclusions. Despite this limitation, it represents a significant advancement toward adopting

BA and sets the foundation for progressing to more advanced levels of analytics in the future.

Together, these metrics will provide an overview of the project and a general assessment of
its performance. When supplemented with more in-depth reports that explore organizational
aspects and detailed schedule data from Planner, these reports will offer a comprehensive
description of the project from initiation to completion. This foundation serves as a
significant starting point for designing more advanced levels of analysis. Table 19 outlines
a preliminary framework for the planned reports. While this framework reflects the
company’s current measurement priorities, it remains subject to revision and refinement, a
task that will ultimately fall to the company. Additionally, it is yet to be determined whether
a dedicated report for the detailed project schedule will be created or if schedule details will
be integrated into the organizational reports. Regardless, ensuring that this data is accessible

in some form is the priority.

Table 19: Supporting reports to reach descriptive analytics

Report Purpose

Sales What the sales organization did during the project

Design What the different design organizations did during the project
Procurement What the procurement organization did during the project
Production What the procurement organization did during the project

Installation & Commissioning | What the installation & commissioning organizations did during the project

Quality A deep dive into the quality statistics of the project

HR A deep dive into the HR statistics of the project

Finance A deep dive into the finances of the project
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5.3.2 Power Bl proof-of-concept report

To transfer metadata from M-Files to Power Bl, the data is saved from M-Files to a SQL
Server. M-Files allows configuration of what data is exported to SQL, and the first step
involved selecting the required tables for SQL (Table 20). After a thorough review, 11 tables
were chosen, the number is larger than first expected, as M-Files uses a lot of lookup tables
which are efficient in SQL (Keller 2024). The resulting Power Bl relationships are shown in
Figure 12. The dataset includes three lookup tables, and all except these three are directly
related to the “Poikkeama” table, which contains all deviation objects from M-Files. Power

Bl automatically detected all relationships, and as everything functioned correctly, there was

no need for manual configuration at this stage.

Table 20: Datasets

Table Explanation Columns Rows
Cause code Root Causes of deviations 5 18
Class All M-Files Classes 5 115
Company All companies saved to M-Files 31 5707
Delivery project (L7) The delivery projects in M-Files 7 161
Function Organizations in M-Files 5 20
Poikkeama_Function Lookup table for deviations and organizations 2 983
Poikeaman tyyppi Deviation types in M-Files 5 3
Poikkeama_Poikkeaman Lookup table for deviations and deviation types ) 660
tyyppi_Poikeaman tyyppi

Poikkeama Deviations in M-Files 44 1327
Poikkeama_Delivery Lookup table for deviations and delivery projects ) 1416
project_Delivery project (L7)

Workflow State All workflow states in M-files 6 113
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[Z) pelivery project 1.7)

Figure 12: Power Bl table relationships

With the data successfully connected to Power Bl, the next step was to create visuals based
on the structure of the Project Deviation report Excel files. The process began with recreating
the Data page from the original reports. The columns added to the table visual in Power Bl
are listed in Table 21. Initially, the data displayed all deviations saved in the 'Poikkeama’
table, which necessitated adding a slicer to filter deviations by Delivery Project. The slicer

uses the field ‘Delivery project (L7)’[External ID].

Table 21: Data table columns

Column Source

Class ‘Class’[Name]

Name ‘Poikkeama’[Poikkeaman nimi]
Supplier ‘Company’[Company name]
Deviation type ‘Poikeaman tyyppi’[Name]
Workflow State ‘Workflow State’[Name]
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Cause code ‘Cause code’[Name]

Event date

‘Poikkeama’[Event date]

Delivery Number

‘Delivery project (L7)’[ExternallD]

To utilize the empty space at the top of the page, an additional slicer was included to filter

deviations by supplier, using the field ‘Company’[Company name]. A card visual was also

added to display the total number of deviations for the selected project. This card uses the

field 'Count of Poikkeama_Delivery project_Delivery project (L7)'[Poikkeama_ID]. Figure

13 presents a censored version of the Data page in Power BI.

@ Total Deviations per project Supplier ~ | Delivery Number ~
3 0 Al /| w0379 v
Class Name supplier Poikkeaman tyyppi Workflow State Cause
Alihankkijan laatupoikkeama / DR_Kaantorungeon levy kovera Deviation request 03. Closed reclamation case 35 Me
Alihankkijan laztupoikkeama / DR_|zakeripesin toleranssin ylitys Deviation request 03. Closed reclamation case 33 Me
Alihankkijan laztupoikkeama / Maalin alla roskaa Reclamation 03, Closed reclamation case 37 Me
Alihankkijan laatupoikkeama / DR_Ylirungon kierteessi tappi katkennut Deviation request 03. Closed reclamation case 33 Mz
Alihankkijan laatupoikkeama / Viimeistelytyo puutteellista Inspection by Steerprop 03, Closed reclamation case 37 Mz
Alihankkijan laatupoikkeama / DR_Jalki koneistetulla pinnalla Deviation request 03. Closed reclamation case 33 Mz
Alihankkijan laatupoikkeama / Putket sisalta ruosteessa. Piirustuksessa maininta puhdistuksesta. Reclamation 03. Closed reclamation case 37 Me
Alihankkijan laztupoikkeama / Kierrereijat ei kuvan mukaiset Reclamation 03. Closed reclamation case 33 Me
Alihankkijan laztupoikkeama / DR_Paohjakaivon kannen mitcitus Deviation request 03, Closed reclamation case 35 Mz
Alihankkijan laatupoikkeama / Kotelon hitsausvirhe Reclamation 03. Closed reclamation case 35 Mz
Alihankkijan laatupoikkeama / DR_Dimensional deviation of nozzles Deviation request 03. Closed reclamation case 99 Otl
Alihankikijan laatupoikkeama / Laakeripesan koneistusvirhe Reclamation 03. Closed reclamation case 33 Mz
Alihankkijan laatupoikkeama / Tiivistedljysailict vialliset ja likaiset Reclamation 03. Closed reclamation case 32 Mz
Alihankkijan laztupoikkeama / Kannen reiat pielessa Reclamation 03. Closed reclamation case 33 Me
Alihankkijan laztupoikkeama / Kéysisugjien nostokierre porattu virheellisesti Reclamation 03, Closed reclamation case 33 Mz
Alihankkijan laatupoikkeama / Welding repairs on propeller surface Reclamation 03. Closed reclamation case 34 Pol
Alihankkijan laatupoikkeama / Epakelpo anturi 03. Closed reclamation case 30 Co
Alihankkijan laatupoikkeama / Venttiilighman kierre jaanyt liian matalaksi Reclamation 03. Closed reclamation case 33 Mz
Alihankkijan laatupoikkeama / SKF-Suodatin rungossa vaara kierre Reclamation 03. Closed reclamation case 33 Mz
Alihankkijan laatupoikkeama / Hammaspyorapumput pyorivat vaaraan suuntaan Reclamation 02. Analysis and CAPA Delive
Asizkkaan reklamaatio /] 04, Evaluzted reclamation case 99 Otl
Sisdinen laatupoikkeama ! 03. Closed reclamation case 40 Cla
sisainen laatupoikkeama I 03. Closed reclamation case 20Dr:
Sisdinen laatupoikkeama ! 03. Closed reclamation case 20 Dre
Sisdinen laatupoikkeama / 03, Closed reclamation case 20D
Sisainen laatupoikkeama / 02. Analysis and CAPA 36 Me
Toimituszikapoikkeama /| 03. Closed reclamation case
Toimitusaikapoikkeama /| 03. Closed reclamation case
Toimitusaikapoikkeama /| 03. Closed reclamation case
Toimitusaikapoikkeama /| 01. New reclamation case

Figure 13: Data page of the Bl report

The next step in creating the report was to add the tables from the Statistics page. The first

table lists all suppliers, with columns displaying the number of each type of deviation

attributed to each supplier (Table 22). To populate these tables with the necessary data, new

measures were created using DAX language. These measures enabled the calculation of

specific counts and classifications required for the report.

Table 22: Statistics data table 1 columns

Column Source

Supplier

‘Company’[Company name]

Total Count of ‘Poikkeama Delivery project Delivery project (L7)’[Poikkeama ID]

Avoimet poikkeamat

‘Poikkeama’[Poikkeama Avoin]
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Deviation Request ‘Poikkeama_Delivery project Delivery project (L7)’[Poikkeama Deviation
Request]

Reclamation ‘Poikkeama_Delivery project Delivery project (L7)’[Poikkeama Reclamation]

Inspection ‘Poikkeama_Delivery project Delivery project (L7)’[Poikkeama Inspection by
the company]

Internal ‘Poikkeama_Delivery project Delivery project (L7)’[Poikkeama Internal]

Delivery time ‘Poikkeama_Delivery project Delivery project (L7)’[Poikkeama Delivery time]

Supplier deviation ‘Poikkeama Delivery project Delivery project (L7)’[Poikkeama Supplier
Deviation]

Poikkeama Avoin: This measurement calculates all deviations that are in open workflow
state in M-Files. It was created in the table ‘“Poikkeama” and it can be called as

‘Poikkeama’[Poikkeama Avoin].

Poikkeama Avoin = ¢

('Poikkeama_Delivery project_Delivery project (L7)'[Poikkeama_ID]),

'Poikkeama' [Workflow State ID] = 180 || 'Poikkeama'[Workflow State ID] = 181 ||
'Poikkeama' [Workflow State ID] = 197 || 'Poikkeama'[Workflow State ID] = 198

)

Poikkeama type calculations: These three measurements calculate each of the three types
of deviation. The calculations are identical, differing only in the type ID, as shown in Table
23.

Poikkeama Deviation Request =

(
('Poikkeama_Delivery project_Delivery project (L7)'[Poikkeama_ID]),

'Poikkeama_Poikkeaman tyyppi_Poikeaman tyyppi'[Poikeaman tyyppi_ID] = 1

Table 23: Poikkeama type measurements

Measure name Explanation Table ':)I;pe
Poikkeama Deviation Calculates all “deviation request” Poikkeama_Delivery 1
Request type deviations project_Delivery project (L7)
Poikkeama Reclamation | Calculates all “Reclamations” type | Poikkeama_Delivery 2
deviations project_Delivery project (L7)




82

Poikkeama Inspection by | Calculates all “Inspection by the Poikkeama_Delivery 3

the company company” type deviations project_Delivery project (L7)

Poikkeama Class calculations: These measurements calculate the three types of deviation
classes. The calculations follow the same structure, differing only in the type ID, as outlined
in Table 24.

Poikkeama Internal =

(
('Poikkeama_Delivery project_Delivery project (L7)'[Poikkeama_ID]),

'Poikkeama'[Class_ID] = 236

Table 24: Poikkeama class measurements

Measure name Explanation Table :)l/)pe
Poikkeama Internal Calculates all “Internal” class Poikkeama_Delivery 236
deviations project_Delivery project (L7)
Poikkeama Supplier Calculates all “Supplier Deviation” | Poikkeama_Delivery 238
Deviation class deviations project_Delivery project (L7)
Poikkeama Delivery time | Calculates all “Delivery time” class | Poikkeama_Delivery 280
deviations project_Delivery project (L7)

These seven calculations allowed the creation of a table identical to the one in the original
Excel report. The second table on the Statistics page presented the percentages of deviations
categorized by cause codes. This was accomplished by counting the total deviations and
displaying the data as a percentage of the grand total for the count, providing an at-a-glance
overview of the most common causes of deviations. Using this measurement, it was possible
to recreate the second table (Table 25) successfully.

Table 25: Statistics data table 2 columns

Column Source

Cause code ‘Cause code’[Name]

# Count of ‘Poikkeama Delivery project Delivery project (L7)’[Poikkeama ID]
% ‘Poikkeama’[PercentageOfDeviationsByCauseCode]
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Given the relatively small size of the tables, it made sense to include two corresponding
charts on the same page of the report for better visual representation (Figure 14). The first
chart, a stacked column chart, displays deviations by suppliers, with the deviation types
represented as the legend. Similarly, the second stacked column chart visualizes the total
deviations by deviation class, also using deviation types as the legend. The inclusion of these
charts aligns thematically with the data presented in the tables, enhancing the overall clarity

and usability of the report.

@ Supplier hd Delivery Number e

Poikkeamien maara toimittajittain All \/| |W0379

Cause code

33 Manufacturing defect - Machining error

20 Drawing

35 Manufacturing defect - lehi-tyd

37 Manufacturing defect - finishing error
99 Other

30 Component defect

32 Manufacturing defect

34 Pores in casting

4

4 I

3 2 ~

2 2 2
3 1
1 1 1 1 1 1 1 1 1 1 1

1

0 36 Manufacturing defect - assembly error
40 Classification 333
Delivered wrong compaonent 1 333
Total 30 100.00

®(Blank) @ Deviation request @ Inspection by company @ Reclamation .

P e N RN TR TR SR
=
=}
=}

Laatupoikkeamat Tyypeittdin Supplier Total  Avoimet  Devistion Reclam Inspect Internal Delivery time Supplier
poikkeamat  Request ation ion gewal\on

4 1 2 1 4

3 3 3

2 2 2

1 1 1

1 1 1 1

1 1 1

1 1 1

1 1

1 1 1

1 1 1

1 1 1

® (Blank) @ Deviation request © Inspection by company @ Reclamation Total 30 3 s 12 1 s 2 20

Figure 14: Visuals page of the report

The figures page originally contained four charts, but two of them were nearly identical, with
the only difference being the inclusion of a deviation type legend in one chart. To avoid
unnecessary repetition, the chart without the legend was excluded from the report. This left
only one missing chart to be added: the cause code chart. Since the necessary calculations
for this chart had already been completed, it was the logical next step. The chart was
configured with the cause code name as the X-axis and the percentage of the grand total for
the count of ‘Poikkeama_Delivery project Delivery project (L7)’[Poikkeama ID] as the Y-

axis, providing a clear visual representation of the distribution of cause codes (Figure 15).
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Supplier e

©

Delivery Number ~

¢

All ‘ w0379

Cause code comparison =

I |
I ’zm
(Blank)

Delivered wrong

companent

tu

417% 417% 417% 417%
0 Component defect 32 Manufacturing 34 Pores in casting 99 Gther
defect

fing 3

J
hining inishing error

Figure 15: Cause code comparisons page of the Bl report

At this stage, the report was missing only the internal deviations page. The table in the
original report closely resembled the data table, with the supplier column replaced by the
function column and the table filtered to display only internal deviations (table 26).
Recreating this in Power Bl was straightforward by applying a filter where the class is set to
‘Internal quality deviation' for the entire page. The last visual, a chart showing which
organization the internal deviations are associated with, was then added. To utilize the
remaining empty space effectively, an additional column chart displaying the cause codes
for internal deviations and a card showing the total number of internal deviations for the
selected project were incorporated (Figure 16).

Table 26: Internal deviations table columns

Column Source

Class ‘Class’[Name]

Name ‘Poikkeama’[Poikkeaman nimi]
Function ‘Function’[Name]

Deviation type ‘Poikeaman tyyppi’[Name]
Workflow State ‘Workflow State’[Name]

Cause code ‘Cause code’[Name]

Event date ‘Poikkeama’[Event date]

Delivery Number ‘Delivery project (L7)’[ExternallD]




Total Internal Deviations per project Delivery Number v
Class Name Function Poikkeaman tyyppi Workflow State Cause code Eventdate De
Sisdinen lzatupoikkes Project 03. Clesed reclamation case 40 Classification Wi
Sisdinen laatupoikkea Design 03. Clesed reclamation case 20 Drawing Wi
Sissinen laatupoikkea Design 03. Closed reclamation case 20 Drawing Wi
Sisainen laatupoikkea: Design 03. Clesed reclamation case 20 Drawing Wi
Sisdinen lzatupoikkes Production&guildings 02. Analysis and CAPA 36 Manufacturing defect - assembly error Wi
Internal Deviations by Function Internal Deviations by Cause code
2
5 2
1 1
1 1
| - -
- - ’
0 20 Drawing 36 Manufacturing defect - 40 Classification
Design Production&Buildings Project assembly error

Figure 16: Internal deviations page of the Bl report

To enhance the usability of the supplier slicer, a new column was created in the ‘Company’
table to indicate whether a company has any recorded deviations. This column categorizes
companies with a "True' or 'False' value, enabling the slicer to display only the companies

with deviations rather than the full list of 5,700 companies, significantly improving user
experience and reducing clutter.

HasDeviation =
( (
(

Poikkeama,

Poikkeama[Supplier_Company ID] = Company[ID]

To finalize the report, the case company’s official color scheme was applied, ensuring visual
consistency with the organization's branding. Additionally, a drill-down functionality was
implemented in all charts, enabling users to navigate directly to the data page for deeper
insights. The finalized report is presented in figures 13-16. The report was then reviewed by

the QHSE Manager responsible for the report, who expressed satisfaction with the outcome,
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particularly appreciating the elimination of manual effort in creating the reports. Tables 27—

28 detail the column charts and other visuals included in the report.

Table 27: Column chart definitions

Chart name Page X-axis Y-axis Legend Filter

L Count of ‘Poikkeama_Delivery
Deviations by . ‘Company’[Company . . . ‘Poikeaman Company name

. Visuals project_Delivery project . .
suppliers name] tyyppi’[Name] is not (Blank)
(L7)’[Poikkeama ID]

o Count of ‘Poikkeama Delivery

Deviations by . . . . ‘Poikeaman
Visuals ‘Class’[Name] project_Delivery project

deviation types t i’[Name
yP (L7)’[Poikkeama ID] yyppi'l ]

% of grand total for Count of

Percentage of . .
o Cause code ‘Poikkeama_Delivery Company name
deviations by . ‘Cause code’[Name] . . . .
comparison project_Delivery project is not (Blank)

(L7)’[Poikkeama ID]

cause codes

Internal ntemal Count of ‘Poikkeama_Delivery Class name is
nternal
deviations by o ‘Function’[Name] project_Delivery project Internal quality
. deviations . o
function (L7)’[Poikkeama ID] deviation
Internal Internal Count of ‘Poikkeama_Delivery Class name is
nternal
deviations by o ‘Cause code’[Name] project_Delivery project Internal quality
deviations .
cause code (L7)’[Poikkeama ID] deviation

Table 28: Other visual definitions

Visual name Page Field Filter

Data, Visuals, Cause . .
Delivery Number is not RD

Delivery project slicer Code comparison, ‘Delivery project (L7)’[ExternallD] v
or

Internal deviations

o Data, Visuals, Cause o
Supplier slicer . ‘Company’[Company name] HasDeviation is True
Code comparison

Count of ‘Poikkeama_Delivery
Total Deviations Card Data project_Delivery project
(L7)’[Poikkeama ID]

Count of ‘Poikkeama_Delivery . )
- - . . . Class name is Internal quality
Total Internal Deviations Card Internal deviations project_Delivery project

(L7)’[Poikkeama ID]

deviation

5.4 Summary of the solution

This chapter summarizes the solution in an easy-to-read format.

The metrics required for a management-focused report were designed to provide an quick

overview of project performance, emphasizing five key themes: Introduction (general
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project details, such as personnel and customer information), Scope (scale of work, including
requirements and risks), Quality (deviation statistics and quality assurance issues), HR
(employee satisfaction as a performance indicator), and Results (critical KPIs like financial

outcomes and schedule adherence).

While this proposed report offers management a summarized overview of project outcomes,
more detailed reports focusing on specific aspects, such as organizational metrics and
schedule data, are planned for future development and will require further research. Aligned
with DA principles, these reports would enable employees to interpret the data and extract
actionable insights, laying the foundation for advancing BA. A preliminary framework for
these planned reports includes reports such as Sales, Design, Procurement, Production,
Installation & Commissioning, Quality, HR, and Finance, which will evolve as the company

further defines its measurement priorities.

The proof-of-concept report developed using Power Bl focuses on addressing

inefficiencies in the case company's Excel-based project deviations report.
Data Integration:

e Metadata from the M-Files document management system was transferred to a SQL

server, enabling seamless integration with Power BI.

e Eleven tables were selected, including lookup tables for deviations, delivery projects,

suppliers, and cause codes, ensuring comprehensive data representation.
Report Structure:

e The report replicates the elements of the existing Excel-based report, streamlining it

into a user-friendly dashboard.
Four pages:

o Data Page: Displays all deviation data, with slicers for filtering by delivery project

and supplier.

o Statistics Page: Summarizes supplier-specific deviations and calculates cause code

percentages, supported by DAX-based metrics.

e Cause Code Comparisons Page: Features a column chart visualizing deviations

categorized by cause codes, enabling quick comparison of root causes.
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e Internal Deviations Page: Focuses on internal deviations, categorizing them by

organizational functions and specific causes.
Validation:

e The report was reviewed and approved by the QHSE Manager, demonstrating its

practicality and relevance.
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6 Findings

This chapter discusses the key findings and insights gathered throughout the thesis,
providing an overview of the outcomes from the research, interviews, process mapping, and

artifact development.

6.1 Findings regarding Design Science Research

While the DSR method is typically conducted in iterative cycles, this requires a clear starting
point. In Knauss's framework, these cycles are usually structured around a well-defined
research question. However, this was not the case with this thesis, as the research question
developed progressively alongside a deeper understanding of the case company's situation.
Despite the absence of traditional cycles centered on the research question, the iterative

evolution of the idea naturally introduced a cyclical element to the thesis design.

6.2 Findings from information gathering

This section presents the key findings from the information-gathering phases of the thesis,
highlighting insights that contributed to the development of the artifact and the overall

objectives of the study.
6.2.1 Process Interviews

As part of the thesis work, 24 interviews were conducted, with durations ranging from 1 to
3 hours, most lasting around 2 hours. Follow-up interviews were also held to gather
additional details about files and data generated during the processes. While much of the
collected information extends beyond the direct scope of this thesis, it provides valuable
insights for the case company to address inefficiencies and improve its operations. This
chapter highlights findings directly relevant to the thesis, while other findings have been

compiled into an internal report presented to the company.
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To analyze the interview responses, the interviewer developed a scoring system to quantify
the results. For example, negative responses were scored as +1, while slightly negative
responses were assigned +0.5 (e.g., if delays occurred rarely, it was counted as +0.5). Higher
scores indicated more negative overall feedback, while scores closer to 0 reflected more
positive responses. This structured approach allowed for easier identification of key areas

for improvement.

The question that received the most negative responses was, “How do you know if the
required inputs are available?” The majority of respondents answered, “By asking.”
Although all inputs are supposed to be stored in the DMS (M-Files), locating documents was
consistently described as too difficult. Additionally, trust in others saving the files correctly
to M-Files was minimal, and even when files were located, confidence in their validity was
extremely low. As a result, employees frequently resorted to confirming the accuracy of
documents verbally, even if they were able to find them in the system. The total score for
this question was 18/24, meaning 75% of the responses were negative, with almost all
participants expressing at least some dissatisfaction. This finding highlights significant
inefficiencies in communication and progress monitoring between organizations.
Furthermore, the issues with the DMS not only hinder workflow fluidity but also impact the

quality of data available for use in the artifact.

Another question that received significant negative feedback was, “How easy is it to find
said inputs?” with a total score of 11/24, indicating almost 50% negative responses.
However, discussions with the interviewees revealed that the actual situation might be worse
than the numbers suggest. As noted earlier, most employees bypass the DMS entirely by
simply asking for the inputs they need. As a result, documents and data are often sent directly
to the recipients via platforms like Teams, Outlook, and SharePoint, instead of employees
searching for the files themselves in the DMS. If the use of these alternative platforms were
prohibited, the results for this question would likely be much worse. Although the company
has a policy requiring all files to be saved in the DMS, there is currently no enforcement
mechanism preventing the use of other platforms for file sharing. The long-term goal,
however, is to ensure that files are shared exclusively through the DMS. Achieving this will
require a significant overhaul of the DMS. If such an overhaul is planned, it would be highly

beneficial to incorporate considerations for future monitoring and measurement needs into
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the redesign. This would not only reduce inefficiencies and improve workflows but also

enhance the company's ability to measure and monitor processes more effectively.

A third major finding from the interviews was the prevalence of unclear responsibilities
within the organization. Over 35 specific uncertainties were identified, with some
interviewees suggesting that this number represents only the most critical ones, as they
prioritized listing the issues that required immediate clarification. The majority of these
uncertainties pertain to specific deliverables, particularly regarding who is responsible for
their creation. While some larger issues were also noted, they fall outside the scope of this
thesis, except in relation to determining which metrics and measurables should be assigned

to specific organizations.

Based on these findings, it is evident that the case company’s processes require clearer
definitions, particularly regarding responsibilities and progress reporting. The lack of
transparency in tracking deliverables and their availability creates inefficiencies, as
employees must rely on verbal confirmation rather than structured documentation. To
address this, progress reporting mechanisms should be improved to provide cross-
organizational visibility, ensuring that teams can easily determine when required inputs are
completed and available. Additionally, measuring project deliverable would enforce the
proper storage of deliverables within the DMS, ensuring that documents are not only saved
but also easily accessible and verifiable. Implementing these changes would streamline
workflows, improve communication, and enable more accurate measurement of key

processes, ultimately supporting the company's BA goals.

6.2.2 Process Chart

Initially, the idea that process charts cannot be completed seemed unusual. However, after
nearly four months of working on the process chart, it became evident that this is often the
case. One significant factor contributing to this was the timing of the interviews, as many
employees needed for the interviews were on summer vacation during this period. This
understandably impacted the timeline of the thesis. In hindsight, greater focus could have
been placed on balancing efforts between the process chart and other aspects of the thesis.
However, as the author had the opportunity to engage in other tasks at the office during this

time, working on the thesis was often put on hold.
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Creating a process chart is a challenging task, as the quality of the chart heavily depends on
the responses provided by the interviewees. Factors such as individuals’ attitudes,
knowledge, and communication skills played a role in shaping the final result. Fortunately,
all interviewees displayed positive attitudes; however, due to the current situation at the
company, many were uncertain about the exact processes and expressed doubts regarding
their answers. Despite this, the results were largely coherent and understandable to the
author. Participating in these interviews was particularly insightful for the author, as it
provided a deeper understanding of the company and an opportunity to build connections
with the interviewees. The company’s supportive atmosphere also encouraged engaging
discussions about the processes, prompting questions like “Why is this done this way?”,
“Why don’t you try this?”, and “Would this approach be effective?”. Several interviewees
mentioned afterward that explaining their processes aloud and considering them from a fresh

perspective was thought-provoking and led them to reassess aspects of their work.

The biggest challenge in creating the process chart was timing, as many interviewees were
on holiday either before their interviews or during the validation phase of the process charts.
Additionally, the organization-wide process chart, which consisted of 18 swimlanes, posed
significant visualization challenges. Connecting objects in the map with lines to represent
relationships resulted in a cluttered and unreadable chart due to the lines going through
multiple swimlanes to reach their destination, requiring the author to explore alternative

methods for visualizing these relationships.

Another challenge was avoiding overthinking unnecessary details during the mapping
process. For example, questions arose about whether an organizational chart should be
considered a document or a data entity, as it is part of the project plan but not a standalone
document. Similarly, decisions had to be made about whether to include validation
processes—and if so, whether to show all of them or just some. Ultimately, it was decided
that while validation processes are essential, their inclusion in the process chart added
repetitive and non-critical information. As such, they were left out of the charts to maintain

clarity and relevance.

On a positive note, integrating features of both flowcharts and CFPM was straightforward,
especially when using Microsoft Visio, which provided all the necessary components. The

use of color coding effectively highlighted cross-organizational aspects, making them easily
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visible. Additionally, the process chart facilitated the subsequent collection of metrics,

streamlining the analysis and ensuring the chart served its intended purpose effectively.

6.2.3 Metrics

The final list of metrics derived from the processes, files, and metadata was not as extensive
as initially envisioned when the thesis was proposed. Transforming these elements into
measurable or actionable insights would require modifications to the existing information
systems, which fall outside the scope of this thesis. As a result, it was decided that the artifact
would serve primarily as a proof of concept, with this thesis acting as a foundational starting

point for the future development of BA within the company.

The scope of the metrics was then expanded to include all relevant metrics, not just those
related to processes. This shift altered the overall theme of the thesis to its current focus.
While incorporating additional KPIs that the company had already established and approved
of, it became evident that there was a significant amount of potential data that could be
measured. However, this broadened the scope considerably, leading to the decision to narrow
the focus the practical aspects of this thesis to the highest-level report intended for top
management. This approach aligns with the understanding that the company’s processes and
systems are set to undergo redefinition, necessitating careful consideration and re-evaluation

in the future.

An example of the limitations in the current data is related to project plans. While these plans
are mandatory for every delivery project, and their existence can be verified in M-Files, this
verification does not provide any insight into the quality or completeness of the plans. M-
Files allows for the quick generation of project plans using a pre-designed template.
However, this creates a potential issue: an empty template could be saved as a project plan,
and it would still register as a completed plan in the system. As a result, relying solely on
M-Files to measure whether a project plan exists does not guarantee the validity or

usefulness of the data.

These limitations can be addressed by leveraging M-Files' capabilities to create a variety of
metadata properties that can provide more detailed insights into the files. For instance,

adding checkboxes for specific “mini” deliverables within the project plan could enable a
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more in-depth analysis of the quality and completeness of the plan. Currently, knowing only
that a project plan exists provides limited value. An example of these “mini” deliverables
could be the purchasing plan, which is part of the project plan but does not have its own
metadata or file. By implementing such checkboxes, it would become possible to measure
additional aspects, such as 'How many of the mini deliverables were completed?' (indicating
the completeness of the project plan) and ‘Was the purchasing plan created?' (indicating

whether purchasing completed the required deliverable that other organizations depend on).

Additionally, a property for an anonymous rating could be introduced, allowing the project
team to provide feedback on the quality of the project plan after the project concludes. This
feedback could offer valuable insights into whether the plan was considered useful or
effective. If project plans consistently receive poor ratings, it would indicate that they are
not fulfilling their intended purpose and may be created merely as a formality. This would
highlight a potential waste of resources and necessitate a review of the purpose of project

plans and the reasons they fail to meet expectations.

6.3 Proof-of-concept BI report findings

The implementation of the Power BI report was relatively straightforward, even with the
author’s limited experience in Bl tools and the QHSE Manager, who was responsible for the
original manual Excel report, expressed satisfaction with the final results. According to the
QHSE Manager’s estimate, creating the manual Excel report takes approximately 30 minutes
per delivery project. With around 40 delivery projects anticipated in 2025, this equates to
approximately 20 hours of saved time, highlighting the efficiency gained through

automation.
Total Time saved = Average Time spent * Delivery projects
Total Time saved (2025) = 0,5h x40 = 20h

This approach also brings additional benefits, such as near real-time data updates. Depending
on the configured refresh rate, the report can be updated daily or weekly. If any errors are
found in the M-Files data, they can be corrected directly at the source, and the updated data
will automatically reflect in the Power Bl report either by manually refreshing or during the

next scheduled refresh. Furthermore, as the report evolves over time, Power Bl ensures that
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all historical data aligns with the updated format. For example, if a new chart is added in
2025, it will be automatically applied to historical data, provided the source data structure
remains unchanged. However, it’s important to note that if new metadata properties are
added, they will appear in historical deviations, but they will be empty unless the data is
manually filled in. This could pose challenges if some information was not recorded at the
time of the deviation and is no longer available. Additionally, the QHSE Manager noted that
automating the report significantly reduces the stress associated with creating it manually.
They also expressed that further improvements to the report can be implemented, now that
the work required to populate the tables is no longer needed, further adding value to the

reports.

6.3.1 Power BI specific findings

As Keller (2024) noted, lookup tables are more efficient in SQL; however, they become
more cumbersome and complex to use in other contexts, such as Excel, where formulas are
required to make them functional. This observation also held true in the context of working
with Power Bl, as the resulting model became more confusing and made data validation
more time-consuming. For instance, to determine which delivery project a specific deviation

was linked to, the process involved multiple steps:

First, identifying the deviation ID from the main table, then referencing the lookup table for
deviations and delivery projects, which only lists the corresponding IDs. After filtering the
deviation ID in this table, the linked delivery project IDs had to be noted and cross-
referenced with the delivery project table to identify the actual delivery projects. While not
technically difficult, this process, which takes only a few seconds in M-Files, the original
data source, can take up to a minute in Power BIl. Additionally, defining relationships in
Power Bl models became more complex due to the increased number of lookup tables and

relationships required.

Although the implementation of the proof-of-concept Power Bl report was not overly
difficult, certain unexpected issues arose during the process. These challenges were likely
due to the author’s limited experience with Power Bl, but they still posed obstacles during

the report’s creation. For instance, while Power BI allows customization of visual colors, the
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colors would unexpectedly change when switching projects using the slicer. While this issue

might be solvable through Power Bl themes, these were not explored at this stage.

Additionally, the author acknowledges that the proof-of-concept report may not fully adhere
to best practices for technical implementation. These considerations will be addressed when
transitioning from the proof-of-concept to the full implementation. Fortunately, the company
has a partnership with a third-party Power Bl expert, who will assist in ensuring the proper

implementation of BA in the future.

As a final note, it was surprising to discover that Power Bl does not have native connectors
for some of Microsoft’s own applications, such as Planner, To Do, or Project (desktop
version). The absence of a Planner connector was particularly unexpected, given its potential
utility. However, it is possible to manually integrate Planner with Power BI. For instance,
during a brief experiment, the author exported an Planner file as JSON (JavaScript Object
Notation) and successfully created a report resembling the Planner view within a short
timeframe. This demonstrates the potential for integration, even though native support is
lacking.

6.4 Summary of findings

This chapter summarizes the key findings of the thesis, consolidating insights from the
research, interviews, and Bl implementation. To enhance clarity and readability, Table 29
presents the most critical findings in a structured format. While previous chapters provide
in-depth explanations, this summary serves as a high-level overview of the main takeaways

from the study.

Table 29: Summary of findings

ID | Finding Reason Impact

1 | Unclear Over 30 uncertainties were Causes confusion regarding
responsibilities at the | discovered ownership and responsibilities
case company especially regarding metadata and

documentation

2 | Lack of transparency | Employees rely on verbal Leads to inefficiencies in workflow
in tracking confirmation rather than the files in | and project progress tracking

deliverables M-Files
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3 | Need for improved No structured visibility into when Organizations struggle to determine
progress reporting required inputs are completed and real-time project status
mechanisms available

4 | Process mapping Employees found value in Led to reflections on processes
discussions had a discussing their work and beyond the scope of the thesis
positive impact questioning existing workflows

5 | Integrating features Visio had built-in components for In depth hybrid process chart
from both CFPM and | both types of process charts and showing processes, inputs/outputs
flowcharts proved integrating them together was easy | and organizations
straightforward

6 | The final list of Much of the data necessary was Changes to current systems or the
metrics was less difficult to extract from current adoption of new ones are necessary
extensive than systems to enable the measurement of all
expected relevant metrics

7 | Challenges in Currently it’s only possible to Need for additional metadata
measuring measure whether a document like properties and quality tracking
quality/completeness | project plan exist, but not whether it | mechanisms
of deliverable was filled out

8 | Potential for M-Files allows the creation of new | Could enhance Bl reporting by
improving metadata- | metadata fields, such as checkboxes | ensuring more meaningful data is
based tracking in M- for deliverables recorded
Files

9 | Power Bl report saves | Manual report creation took ~30 Frees up employee time for higher-
a significant amount minutes per project, totaling ~20 value work and reduces workload
of time hours of saved time in 2025

10 | Historical data is Power BI ensures new charts apply | Allows for seamless report
automatically aligned | retroactively, maintaining evolution without disrupting
with updates in the consistency previous data
report template

11 | Adding new metadata | Evolving properties for better Historical data can either be
fields for better measurement can cause old datato | abandoned, reports can be made for
reporting can cause be unusable unless data is specifically historical data in
issues with historical | painstakingly filled afterwards addition to new reports, or data can
data be filled manually for old objects

12 | Lack of native Power | No built-in integrations for Planner, | Requires manual workarounds and

Bl connectors for

Microsoft tools

To Do, or Project (Desktop)

increases development time
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7 Discussions

Although the DA solution was not fully implemented and only the highest-level metrics were
designed, the case company has demonstrated a strong commitment to continuing the work
initiated during this thesis over the next few years. The proof-of-concept report validated
that using Bl to measure KPIs is both viable and beneficial, saving valuable time and
resources for the already busy managers. The findings of this thesis will play a key role in
shaping project 'Navigator' and will serve as a foundation for its development. It is clear that
the thesis has provided valuable insights into the case company. Achieving truly descriptive
analytics remains a committed goal for the company, with a target timeframe of less than
two years. The necessary measures to reach this state will be developed alongside process
improvements and the implementation of the new ERP system. However, the extensive Bl
reports leveraging the new ERP system will only become feasible once the system is fully

operational.

Although the thesis did not implement many of the advanced techniques discussed, such as
Al, BDA, or higher levels of BA like diagnostic or prescriptive analytics, it has laid a strong
foundation for their future implementation. This potential is largely due to the extensive
metadata already collected and maintained at the case company, which provides a valuable
resource for developing these advanced capabilities over time.

One particularly intriguing aspect concerns the data available from Salesforce, which houses
information on all 'sales projects’ At the case company, all non-R&D projects begin as sales
projects, during which sales personnel work to secure contracts. This phase often involves
support from sales support organizations, and for high-priority projects, steering groups may
be formed. These groups can include lead designers, procurement managers, and other
relevant stakeholders, depending on the project’s complexity. Once a contract is finalized,
the sales project transitions into a 'delivery project,’ at which point the responsibility shifts
from the sales manager to project managers. Analyzing failed and successful sales projects
through data mining could uncover correlations between specific actions in this initial phase
and the likelihood of winning or losing a project. Furthermore, it could reveal potential
impacts on delivery projects, such as whether the volume of sales support tasks influences

the likelihood of design challenges during the design of the units.
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An additional advantage of the case company is that nearly all of the company's historical
data has been preserved in digital format. This presents the opportunity to retroactively apply
new metadata to older content, enabling the measurement of variables that were not
originally tracked. Although this process would require significant manual effort in filling
the new properties on old objects and digging around to find relevant documentation that
includes the required information to fill them in the first place. The company’s relatively
young age and its history as a small-scale operation for an extended period make this

undertaking more manageable compared to larger or older organizations.

Some may argue that altering historical data could compromise its integrity. However, it is
important to recognize that organizational needs evolve over time, as do the ways data can
be utilized. In fact, data cleaning and transformation are standard practices in most data
warehouse solutions. By allowing modifications directly in the source, the need for complex
data operations is minimized, enabling non-technical users to make updates more easily,
such as by editing a text field. Moreover, M-Files’ version control functionality ensures that
every modification is saved, allowing the restoration of previous versions if errors occur.
While this approach may not represent the best practices for maintaining data integrity, it is
a necessary compromise for the case company, given its lack of dedicated data specialists.
This method empowers non-IT users to actively contribute to the refinement and enrichment

of data.

The extensive variety and historical depth of the data offer opportunities for leveraging data
mining techniques with a Big Data perspective to uncover correlations and patterns that
would remain undetectable through human analysis alone. Additionally, the potential for
generative Al solutions, such as chatbot-style assistants based on internal data, presents a
fascinating area for exploration. For instance, the case company already utilizes M-Files
Aino, a natural language assistant integrated into M-Files. Aino can summarize both
metadata and content stored in M-Files and even save these summaries as new metadata,

enhancing data accessibility and usability (M-Files 2024).

Although M-Files Aino is still in its early stages, the concept of a ChatGPT-style Al assistant
that possesses access to the company’s internal knowledge holds immense potential. It is
widely acknowledged that knowledge often becomes siloed, residing in the minds of only a
few individuals. An Al assistant capable of integrating and providing access to the

organization's collective knowledge could prove invaluable, particularly for onboarding new
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employees by reducing their reliance on senior staff for guidance. For instance, sales
personnel could query the Al about whether a specific unit has been developed in the past,
or IT staff could inquire about network configurations, such as the setup at certain IP
addresses or available addresses. However, the implementation of such a solution would
necessitate strict security measures, ensuring that sensitive knowledge is appropriately

restricted and that no unauthorized external parties can access the system.

The primary limitation of this thesis was the time available for research and implementation.
The author believes that meaningful progress on BA could continue until the new ERP
system is implemented and changes to the DMS (M-Files) are finalized, potentially taking
up to two years. During this period, the company will have the opportunity to explore in
greater detail the requirements for fully implementing comprehensive DA. Another major
challenge was the vast scope of BA, which touches on numerous interconnected subjects.
This breadth contributed significantly to the time required for this thesis. While the author
is pleased to continue working on the topic within the case company, it was not feasible to

complete all originally planned objectives within the thesis timeframe.

One of the main weaknesses of this thesis is its length, largely due to the extensive
background knowledge required to understand the design, as well as the time-consuming
process of gathering and documenting this information. Explaining the Bl report in text form
also proved particularly challenging. Another limitation is that the thesis does not introduce
significant new theoretical contributions. While this would have been different at higher

levels of BA, reaching those levels was beyond the scope of this thesis.

A key insight from this research is the absence of a standardized, step-by-step framework
for achieving BA. Most literature assumes that companies already possess the foundational
information needed for implementation, yet many organizations, including the case
company, do not. A structured list of prerequisites or deliverables for BA adoption would
significantly streamline the process by clarifying what is still missing. This lack of a
predefined framework also contributed to the broader scope of this thesis. If the company
had been further along in its BA journey, aspects such as process mapping, metric
identification, and data integration into Bl tools could have been omitted, allowing for a
more focused exploration of BA itself.
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8 Conclusions

As the subject of Business Analytics (BA) is very wide and touches many interconnected
subjects the scope of the thesis grew very large, when considering all the information
required from the case company from processes and KPIs to information systems and Bl
implementation. This forced the practical side of the thesis to be scaled down to more of a
proof-of-concept level, that is meant to highlight the possibilities and to establish a firm

baseline from which to continue developing BA at the case company.

While the original goal of reaching DA was not yet met, the future looks promising with a
clear goal of improving all aspects of the organization on a strategic level. From streamlining
processes to improving data which will further reveal places to improve. The potential
benefits of BA, Al, and Big Data are substantial, but realizing these opportunities will
demand dedicated efforts, long-term commitment, and strong support from management,

alongside a culture of continuous improvement.

The case company approved both the list of key metrics and the Power Bl proof-of-concept
report, recognizing their value in enhancing project visibility and decision-making. While
the metrics provide a foundation for high-level reporting, additional refinements will be
necessary to capture a more comprehensive view of delivery projects. Similarly, while the
Bl report successfully replicated the current Excel-based report, the QHSE Manager
expressed a desire for further improvements, something previously hindered by the manual
workload of Excel-based reporting. It is also important to note that this is only the first KPI
transitioned into a BI report, marking just the beginning of broader Bl implementation

efforts.

These findings, together with the case company’s current status, reinforce the importance of
continuing the transition toward BA. By improving data availability, accessibility and
transparency, both management and team members will be better equipped to make informed
decisions. Given the rapid advancements in Al, the potential for future innovation is

immense, making the pursuit of BA more relevant than ever.
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