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Management Summary

In this thesis we address the research gap on the use of business intelligence in the pre-deal
mergers and acquisitions (M&A) phase. The market of M&A is growing and has an untapped
potential. On behalf of Victa Business Intelligence, we want to increase the limited use of
decision-support systems in this pre-deal phase in M&A. The company realizes that they can
potentially provide their customers with an extra product through the development of such
system.

We apply the Design Science Research Method (DSRM) to develop a conceptual framework
that integrates the fields of mergers and acquisitions, decision support systems, and
benchmarking theory. This conceptual framework is the foundation for the conceptual design
of the dashboard. Which consist of a target selection screen, a cockpit and pages for further
analyses, the cockpit serves as a starting point for valuation and due diligence steps in the
pre-deal M&A process. The analysis pages allow the user to delve deeper into the aspects of
M&A. This results in lower cost during the pre-deal M&A phase, because the time it takes to
complete the phase and the level of information is higher.

This approach results in a more data driven approach to decision-making in mergers and
acquisitions and gives a practical solution to the problem we want to address, namely that
there is limited use in the M&A process. This thesis is written at the intersection of business
intelligence, decision support systems, benchmarking, and benchmarking, and proposes a
new perspective of decision-making in M&A processes, a perspective that allows for data-
driven and informed decisions.
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1 Introduction

1.1 Research Context
Victa is a Business Intelligence company based in Hengelo. The company offers a wide range

of Business Intelligence related services. It employs around fifty persons, with the most part
working in Hengelo, and a small team in Amsterdam.

In more than ten years, Victa has offered solutions to more than 800 companies. The company
provides services in Business Intelligence solutions and consultancy, and performs Data
Management, Data Analytics, and Data Science tasks for clients using several platforms. The
most important platforms are Qlik and Microsoft Power Bl. Additionally, Victa also uses the
products TimeXtender, Alteryx, and Snowflake to handle data (Victa, 2023).

We focus on the development of a dashboard for Microsoft’'s Business Intelligence Platform
Power BI, an end-to-end platform that helps customers create insights into their data. With the
software, companies can use data to drive and argue their decision (Microsoft, 2023).

1.2 Research Motivation

As a fast-growing company with a large number of clients, Victa is always on the lookout for
new opportunities for itself and its clients. These can arise in the form of possible acquisitions
or mergers. They sometimes consider taking over other parties in the business intelligence
sector. Clients also acquire or consider acquiring new companies, or even consider merging
with other parties. This makes the topic of Mergers and Acquisitions (M&A) interesting and
relevant both for Victa and customers, as they might both benefit from such a dashboard.

The number of mergers and acquisitions in the Netherlands has increased in the past decades
and has nearly tripled from 2500 in 2007 to 7235 in 2021, showing a short period of stagnation
during COVID-19. Interestingly, in the IT services industry, this number has quadrupled in the
same period, from 115 to 525 (CBS, 2022).

Number of M&As in the Netherlands Number of M&As in the Dutch IT-service sector
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FIGURE 1.1, GRAPHS OF NUMBER OF M&A

There are several motives for companies to pursue a merger or acquisition. According to
Rabier (2017), potential motives can consist of operating synergies (combining resources, cost
savings, new product offerings), and financial synergies (gains due to a combination of
financial structures, tax, savings, lower cost of capital, diverse cash flow streams, etc.)

The field of Business Intelligence (BI) evolved over the past decade. However, there is almost
no writing on the use of Bl in decision making within M&A processes. This indicates that there
is a research gap that we can investigate.

1.3 Problem Definition
Using a dashboard for due diligence and valuation in a merger or acquisition could prove to be
worthwhile. The M&A process is long and costly, and costs can start in the early phase of an
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M&A process because a lot of valuation and due diligence is done by accountants. Victa wants
to reduce these costs for itself and sees an opportunity to offer the dashboard to its clients as
a Software as a Service solution (SaaS).

With a large number valuation methods and a large amount of data the complexity of creating
such a dashboard increases. However, as a provider of Bl Solutions, Victa emphasizes the
need to create a dashboard that supports organizations in making decisions in their M&A
process. Victa wants to create an M&A dashboard to improve the decision-making process.
Besides the multiple methods to value a business, the due diligence process is also complex.

In the M&A process, we know now there are numerous steps that need to be taken. The goal
of the dashboard is to reduce the number of steps and to make the process more transparent.
Victa wants to provide insight into the valuation and into due diligence steps. Additionally, time
to completion should decrease and the cost efficiency should increase. We define the time to
completion as the time it takes to complete steps in the pre-merger phases, we outline these
steps later in the thesis.

In the Managerial Problem-Solving Method (MPSM) (Heerkens, Winden, & Tjooitink, 2017) the
first phase describes how we can find the core problem. Often, there are multiple problems of
which you can only solve one. Therefore, we identify the core problem following the systematic
approach consisting of the following steps: making an inventory of problems, indicating causes
and effects, place them in a problem cluster, and finally: choosing the problem to deal with:

We improve upon decision-making in M&A processes, improved decision making is indicated
by lower cost, higher information availability, and a higher level of insight in the pre-deal M&A
phase.

To operationalize the decision-making process for M&A and to measure norm and reality we
use Key Performance Indicators (KPIs), being the time to complete a due diligence process,
and the advisory costs. Furthermore, the cost of the pre-deal M&A phase also decreases, due
to the reduction of advisory costs.

To find out what lies at the root of the sub-optimal decision-making process we use the problem
cluster from the appendix. The core problems we can choose from are Complex due diligence
and valuation or Limited data-driven decision-making (DDDM) in M&A.

On the other side, we have the potential core problem that states there is limited use of data-
driven decision-making in M&A. This does not mean that data-driven decision-making in M&A
is not possible or does not take place. It is clear that data are needed for valuation, but there
are certain aspects that are not used completely (Nissim, 2022). Mueller (2019), concludes
that using business intelligence makes companies more independent from external
consultants and the scale effect repays the one-time set-up cost after a number of transactions.

We choose the limited usage of DDDM as the core cause for the lack of integration of Bl in
standard M&A processes. Data are used for valuation purposes, but could also be used for
topics like benchmarking, determining market potential, etc. This in turn leads to the need to
rely on the judgment of others and on others interpreting the data. The insights generated
currently are also insufficient, it is difficult to calculate synergy effects or evaluate employee
satisfaction. This could result in a misjudgment of performance and potential risk. Furthermore,
there is no automated model (i.e., dashboard) that does data analysis, resulting in the need to
perform these tasks manually.

Unfortunately, we are not able to solve all core problems, we have to choose. In this case, the
choice is easy. The M&A process is complex and only gets more complex in the future. That
is a problem we cannot solve. Therefore, the Limited use of data-driven decision-making in
M&A is the core problem.
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We envision the M&A decision-making process to be fully supported by data. We want
organizations to be able to make their decision on accurate, timely, and comprehensive data.
In reality, however, the decision-making process is not data-driven, contributing to a high M&A
failure rate (Koi-Akrofi, 2016) and the risk of increased deal failure and underperformance.
Furthermore, M&A activities are time-intensive and costly, and do not guarantee success. In
short, we formulate the core problem as:

There is limited use of data-driven decision-making in M&A processes.

To make the gap between norm and reality measurable we try to quantify the variable term
DDDM. When making data-driven decisions, the quality of the data is measurable in multiple
dimensions (Pipino et al., 2002). Relevant dimensions are accessibility and the appropriate
amount of data; however, data are of no value if they do not provide information. We make this
one variable: information availability and define it as the ratio between the information we
have and the information we want. A higher data availability results in a more data-driven
process. The second variable we define is the level of insight generated by the dashboard.
These are both difficult to scale, however with respect to the current state, the difference is
clear.

1.4 Research Objective

The goal of our research is of course to solve the action problem. The way to do this is by
solving the core problem. The main deliverable besides the thesis is a working dashboard in
Power Bl that can be used in the M&A decision process. To formulate this in a neat and concise
way our objective is to build a dashboard that uses data to aid in data-driven decision-making
in M&A processes. To achieve this objective, we investigate the M&A process and how Bl can
be used to support DDDM in M&A processes. We also identify data sources and obtain the
know-how to develop a dashboard.

To frame the subject, we can impose some boundaries. The dashboard should only focus on
due diligence and valuation in the pre-deal phase of the M&A process. Furthermore, it should
be focused on Dutch companies. Therefore, we need to use the most relevant statistics about
the markets and commercial situations, focused on the Dutch and European market.

The main research question can be formulated as:

How to design a business intelligence dashboard to support decision-making in pre-deal
mergers & acquisition processes?

This research question uses the core problem and highlights why we want to solve it because
we want to do something about the decision-making process. Furthermore, it also incorporates
the wish of Victa for the creation of a dashboard.

1.5 Problem-Solving Approach

In the problem-solving approach, the way we conduct our research is explained in detail. The
methodology is explained, and RQs are formulated in line with the methodology. The research
design, and the way in which the knowledge problems are handled, are also outlined.

Where there are problems, there are solutions. The question is: how do we arrive at a
theoretically sound and methodically good solution? It is often useful to use a research
methodology for that. Because we focus on developing a dashboard, we use the Design
Science Research Method (Peffers et al., 2007). The DSRM method focusses on the design
of an artifact created with the purpose of addressing the problem. To make this artifact the
method defines six activities. Besides focusing on an artifact, the DSRM method is specifically
made for information systems research, which applies to building a dashboard.
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Activity 1: Problem Identification and Motivation

The first activity is partly in this chapter. The problem is identified with the first phase of the
Managerial Problem Solving Method. Furthermore, the need for a solution is expressed in the
research motivation. To complete this activity, we need to obtain knowledge of the current state
of the problem. Another common design process element in problem identification and
motivation is to construct a theoretical or conceptual framework in order to capture the
complexity of the solution. This done with the following Research Questions:

e RQ 1: Which concepts, key constructs, variables, and theoretical perspectives apply in
decision-making in the pre-deal M&A phase?
o Which concepts, key constructs, variables, and theoretical perspectives apply
in decision-making?
o Which concepts, key constructs, variables, and theoretical perspectives apply
in M&A?
e RQ 2: What is the current state of decision-making in M&A processes?
e RQ 3: Which current solutions for data-driven decision-making in M&A are there?

RQ1 helps in looking at the current M&A field and provides insight into the basics of M&A and
its decision-making processes, whereas RQ2 focuses on creating a comprehensive framework
that also focuses on constructs in data-driven decision-making.

Once these questions are answered we can develop a theoretical and conceptual framework.
Consequently, we can determine what the limitations of the thesis are. For the purpose of this
thesis, we call this the context analysis and theoretical framework. It should result in a clearer
problem definition and problem statement with variables and concepts based on the literature.
Another result of finishing Activity 1 is defining what the current situation of the problem is.

Activity 2: Define the Objectives of the Solution

After identifying and defining the problems we define the objectives for the solution, based on
the knowledge of what is possible and feasible. The objectives can be deduced from the
problem statement. In order to do this, we need to include knowledge of current solutions and
how they perform. This is investigated in the first activity.

e RQ 4: Which data are available?

To support the activity, we also need to uncover the availability of the data. This makes sure
we keep our feet on the ground and do not venture out of the realm of reality.

Activity 3: Design & Development

In this phase, we create the artifact, which is the dashboard. The activity includes determining
the functionality of the artifact and building the required architecture and then move to the
design. To move from objectives to the design phase we need to include knowledge of the
theory that can be brought to use for the solution. Therefore, this is the phase where we need
to answer the most RQs. We need to discover which concepts, key constructs, and variables
should be reflected by the dashboard and how the dashboard should be made.

RQ 5: Which decisions are there in the pre-deal M&A process?

RQ 6: How can a dashboard be designed to assist in due diligence for M&A decisions?
RQ 7: How can a dashboard be designed to assist in benchmarking for M&A decisions?
RQ 8: How can a dashboard be designed to assist in valuation for M&A decisions?

Answering these questions should provide the means to build the dashboard. Building the
dashboard also means that we need extra knowledge, but that is “Know how” knowledge,
which is present in the company and not relevant to the field of M&A.
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Activity 4: Demonstration

The fourth activity is used to demonstrate the use of the artifact to solve the problem. Here we
need to make a proof of concept using for instance an experiment, case study, simulation,
proof, etc.

e RQ 9: To what extent does the dashboard perform the way it was intended to?

Activity 6: Evaluation

Here we measure to what extent the artifact helps in solving the problem. We need to compare
the objectives to the observed results of the solution. This evaluation should contain empirical
evidence and logical proof. After completing this activity, it is possible to reiterate the design
and development activity. The evaluation activity results in the conclusion and discussion
section of the thesis.

e RQ 10: What empirical evidence and logical proof do we have that the dashboard
solves the problem and what are the limitations of the research?

Activity 7: Communication

The communication phase revolves around communicating what has been done in the
activities towards researchers and other audiences that are relevant. In this case, the method
of communication is a thesis or report and finally a presentation. It is important to keep the
disciplinary culture in mind. Since a company is different from a university, it is important to
keep in mind that the output should also be easily adaptable to use for the company.

1.6 Research Design

Most of our research is of a descriptive nature and is qualitative. For the research, we review
literature. For two of the RQs, we perform a systematic literature review (SLR), we do this for
RQ1. Using this we get a conceptual matrix that we can refine into a framework for the thesis.
The final two RQs focus on the evaluation of the dashboard and are used to measure the
performance of the dashboard.

Special attention is needed for RQ4 because data analysis is performed in order to find out
which data are available, whether the available data are appropriate for use, or additional
operations are required to obtain the right information from the data. Data collection is about
obtaining market data from openly available sources such as the KvK Handelsregister,
Centraal Bureau voor de Statistiek, the OECD, and commercial parties like Company.info,
Lexis Nexis, Statista, etc. We analyze the data with Power BIl. The steps are to extract the
data, transform it with PowerQuery, and find sectoral and time-bound trends. We explain the
ETL in further detail in the relevant chapter. Once this is done the context analysis results in
more key variables and a conceptual framework.

Difficulties in the study mostly arise because the focus is on the Dutch market. Unfortunately,
most of the literature about M&A focuses on publicly traded companies in the United States,
whereas in the Netherlands and for Victa we focus on Small and Medium Enterprises. Data for
SMEs are harder to come by.

The validity of the research can be strengthened by the focus of RQ8 and RQ9 on evaluating
the results. Data are obtained from multiple sources and thorough data analysis. The ethical
perspective of the research is highlighted in the Ethics Report part of this thesis.
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2 Context Analysis

For the purpose of creating a theoretical perspective, we first delve into the current situation
and answer RQ1 and RQ2. We use a systematic literature review and provide insight into the
context and into which data we want to know for determining the measurement values of the
variables.

2.1 Concepts, Key Constructs, Variables, Theoretical Perspectives

We have formulated RQ one as follows: What concepts, key constructs, variables, and
theoretical perspectives apply in data-driven decision-making and M&A? which is a
combination of two questions. We do this with the intent of having a conceptual matrix that can
apply to both questions at once. The question has an AND/OR operator incorporated in it and
has the purpose of gaining general insights into data-driven decision-making, M&A, and both
topics combined. We added the systematic literature review protocol in the appendix. In the
remainder of this section, we synthesize a conceptual framework based on the findings.
Though useful and relevant to the field of mergers and acquisitions, not all constructs apply to
pre-deal M&A, thus not all elements are included in the theoretical framework.

We first divide the conceptual matrix in subjects and topics. The subject of the papers reflects
the broad and general area of the paper, whereas the topic is a subset of the subject. Based
on the conceptual matrix we devise a conceptual framework. This helps to ensure that we use
the same language throughout the thesis. The conceptual matrix can be found in the appendix.

2.1.1 Concepts in the field of the pre-deal M&A-phase

Pre-deal M&A process

According to Welch et al. (2020), the pre-deal M&A process can be divided into several steps:
initiation, target selection, bidding and negotiation, valuation, financial and financing,
announcement, and closure. Welch et al. (2020) focus more on the process steps than on
actual activities performed in the pre-Deal M&A process. This definition of the pre-deal M&A
process is not sufficient as is and needs to be expanded upon. In each step, a key question
that is answered before going to the next step is defined (Sirower & Weirens, 2022). The
initiation and target selection phase asks the question: Am | a prepared acquirer? In the bidding
and negotiation, valuation, financial, and financing phases the questions are: Does it make
sense and how much do | need? The decision support system we aim to build, focuses on
these questions. Valuation, due diligence, and benchmarking are concepts that are used.
Thus, the part of the pre-deal M&A process we focus on is the bidding and negotiation,
valuation, financial, and financing parts. We refer to this as the evaluation of a target company.

M&A Motivation

The motivation for pursuing a merger or acquisition is very important for the M&A process. As
stated by Welch et al. (2020), M&As can be motivated by market power, economies of scale,
economies of scope, diversification, and coinsurance. Motivation has an important effect on
the target selection and on the methods used further in the process. The motivation determines
what the relevant criteria are for the target selection.

Target Selection

The target selection follows from the motivation and is about determining which company to
pursue. The selection of a firm to acquire depends on the acquirers’ characteristics, the target
firm’s characteristics, and the M&A layout. Hassan et al. (2016) highlight that acquiring firm’s
characteristics are mostly defined by the objective, management structure, and viability of the
acquisition. Paul et al. (2013) conclude that target-firm characteristics can range from size and
sector to more concrete characteristics, such as the number of employees and offices. The
features or characteristics that an acquiree should have, depend on the motivation and the
type of merger or acquisition.

9
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Due Diligence

Due diligence is concerned with answering the question “Does it make sense?” and it consists
of three areas: operational, commercial, and financial (Sirower & Weirens, 2022). In the
financial due diligence step, we take a harder look at the numbers; we investigate whether the
numbers reflect what we think about the company. Do the numbers make sense? Are there
any skeletons in the closet, what one-time events took place that can inflate or deflate the
numbers?

Commercial due diligence is concerned with analyzing the market and determining whether
your view about the target conforms with the view you have of the market. In the operational
due diligence, we assess the value a merger or acquisition might add. What synergies might
be realized and what value do they represent? There are different types of synergies and
different ways to assess them. Examples of synergy types are operational, financial, tax, etc.
(Garzella & Fiorentino, 2014). The type of the desired synergy is connected to the M&A
motives. A desired synergy is more valuable than a synergy that might occur but is not in line
with the M&A motives. All results of the due diligence are considered inputs for the valuation
and synergy steps.

Benchmarking

Benchmarking is concerned with comparing the performance, processes, and practices of a
business against peers, the market, and best practices. Benchmarking is divided into four
phases: planning, information gathering, analysis, and adoption (St-Pierre & Delisle, 2006). By
integrating this into the M&A process, we can link the planning phase to the Motives and Target
Selection. This planning phase is about determining what information we need for
benchmarking. The second phase is about gathering the information. In the due diligence
information about the target is gathered, whereas in the benchmarking step information about
the market and other companies is gathered. Then the gaps between the target and the peers
are analyzed. This analysis can be applied to both the due diligence and the synergy analysis.
All obtained knowledge can be transferred to the valuation in the adoption step of the
benchmarking process.

To perform a structured benchmarking process, there more guidelines are necessary than
only the proposed steps. Therefore, we use an adaptation of the seven-step (7S) framework
(Battagello, Cricelli, & Grimaldi, 2016). This framework is selected because it links
performance with value. Additionally, performance is measured not only over time but also with
respect to other companies. This is especially relevant to benchmarking in M&A.

The 7S framework can be applied to the benchmarking and due diligence steps. Itis a way to
plan the benchmarking process, in the information and analysis phase the framework is used
and executed, and in the adoption phase, the conclusions are used. The 7S framework is the
interface between the benchmarking process and the M&A process.

Synergy

Synergy in M&A can be defined as an increase in performance as a result of combining two
companies. It is difficult to measure the value of synergies beforehand. However, we can
operationalize it as the present value of the expected synergy flows. Discounted at a rate that
reflects the risk associated with these flows (Garzella & Fiorentino, 2014).

Valuation

In the simplest terms valuation is about estimating the value of a company. There are different
methods, streams, and viewpoints on valuation. There are four main streams that can be
identified in valuation: discounted cashflow valuation, relative valuation, contingent claim
valuation (real options valuation), and liquidation and accounting valuation (Damodaran,
2006).

10
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Discounted Cashflow (DCF) valuation is based on the present value of the expected cash flows
of an asset. Discounted for the risk that is associated with it. It is based on the notion that the
value of something is a function of the expected cash flow of the asset and its risk.

Relative valuation is based on how similar companies or assets are priced in the market.
Imagine you buy a house, and to determine the price you compare the house to other houses
in the neighborhood. Comparison for companies is mostly done by looking at standardized
values and multiples, such as a PE ratio, Tobin’s Q, etc.

Liquidation and accounting (L&A) valuation is based on the value of the assets of a firm when
it would be liquidated. Based on the assets of the company the value is determined. There is
a focus on the assets in place, growth potential, and future investments are not considered.
However, some L&A valuation-based methods are currently expanded to also consider these
factors. The principle remains based on the book value of the company.

Finally, there is real options valuation. This principle is based on using option pricing models
for the valuation of assets that share characteristics of options. Researchers have been
applying real options valuation models to M&A (Kinnunen, 2010; Kinnunen & Georgescu,
2023).

Because there is a lot of variability in valuation methods, depending on the situation, the
country you are in, and other contextual frames, it would be unwise to pick one of the valuation
methods. However, we categorize the valuation methods used by these four types of valuation.
Furthermore, according to Fernandez (2002) there are pitfalls in company valuations we must
be aware of. Firstly, value does not equal price and valuation is not a scientific fact. Companies
do not have the same value for each buyer and valuation is based on forecasts. Furthermore,
we must be aware of inconsistencies and conceptual errors, errors in the discount rate.

Value drivers influence the value of an organization. They can be categorized as growth,
return, risk, and interest rate-related value drivers. Based on the method the value of a
company can differ greatly and we are probably not able to give an exact value but could
possibly provide a valuation range in which the price for a company should lie.

2.1.2 Concepts in the field of Decision-Making

Data-Driven Decision-Making

Decision-making always follows a process. The rational model consists of four steps. Establish
the objectives, generate alternatives, explore alternatives, and evaluate and choose the best
alternatives. To increase the understanding of the data and decision, visualization techniques
can be used. To assist the decision-making process a Decision Support System can be
employed. A DSS is an information system that uses data models to help managers analyze
problems (Hamzah, Sobey, & Koronios, 2010). The definition of a DSS works to our advantage,
however, the steps are not directly applicable to all steps of the M&A process we consider.
The target selection phase follows these steps, but the due diligence phase does not use these
steps for instance. We conclude that a decision support system forms the interface between
(data-driven) decision-making and M&A.

Wen et al. (2005) has designed a DSS system for mergers and acquisitions. Coming from
2005 it is outdated but can function as a starting point for a DSS for M&A. The DSS contains
six components: the data-, case, model, and rule base. An inference engine and the user
interface form the linkage between decision-making and the M&A process. The database
accumulates all data necessary for the model and rule base that gives all information.
Examples of the data in the database are the parameters of the model and financial data. The
database serves as the basis for the DSS.
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The knowledge base is the place where all knowledge needed for the DSS is stored and
divided into the rule base, case base, and model base. The rules in the rule base represent
relations, strategies, recommendations, etc. The case base contains basic financial data, data
about problems, challenges, predictors, etc. The model base is responsible for storing the right
models, for instance, the DCF model and the Real Options Valuation model. So, based on the
rules and information from the case base, the model and the right parameters are chosen from
the database. The inference engine and user interface then form the link toward the decision
model.

The rule base is responsible for choosing the right models and parameters, and strongly
depends on the type of target and on the motivation for the acquisition. The rule base is
therefore associated with the motivation and target step of the M&A process.

What are the external factors to consider, how does the company perform in the market, and
what does the sector do? What is the sector growth rate, etc.? These are all examples of the
guestions the case base has to select. In each case, different factors might apply. Based on
the rules the right case has to be made and selected.

Eventually, the case and rule base determine which models are appropriate, a sector with high
growth and high volatility might benefit from different valuation models or a higher discount
factor due to higher risk. The model base also applies to the synergy valuation step. Different
types of synergy have different values and desirable synergies (based on motivation) are more
important than additional synergies.

Rule Base

Data

T Case Base

Model Base

snigal

FIGURE 2.1, OUR CONCEPTUAL MODEL FOR AN EX-ANTE M&A DSS BASED ON THE LITERATURE WE REVIEWED
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2.1.3 Conclusion: A Conceptual Model for an ex-ante M&A Decision Support System
Combining Sections 2.1.1 and 2.1.2 we compose a conceptual model for an ex-ante M&A
DSS, represented in Figure 2.1. It consists of three aspects. Decision-making and
benchmarking surround the M&A process. On the sides the motivation and target selection
parallel with the planning of the benchmarking and the determination of the rules from the rule
base. Hamzah et al. and Wen (2010; 2005) provide the basis for the decision making part. The
M&A motives and target selection are based on the work of Hassan et al. (2016), Paul et al.
(2013), and Welch et al. (2020).

In the due diligence areas from Sirower and Weirens (2022) (financial, operational,
commercial) information about the target company and its environment, such as market,
competitors, etc. is collected from the case base. This is specific information used in the
benchmarking steps as well. The benchmarking side of the conceptual model is based on the
work of Battagello et al. (2016), St-Pierre and Delisle (2006) Valuation is inspired by
Damodaran (2006).

Eventually, all inputs are processed into the model base, which chooses the most fitting models
to evaluate the synergy and to give insights into the valuation method. The result is a Decision
Support System that gives insights into all parameters, used data, and methods. The central
pillar of mergers and acquisitions is reflected in the DSS.

2.2 Current State of Decision-Making in M&A

Merger and Acquisiion Data | Velue Calculstion | Sugaestion |

BfS Balance Sheet (in thousand) Cash Flow
X1 Y1 I [0 |91 92 93

et ReTe 154846828 131183531 X1 4537644 4676775 14821750 (4972814 |5130222
Long-tem Investment 12452968 |1693855 ¥l ééwg‘ﬂ ém”é égésiggés%;% fB,ifSQZ&'S’g,,
L T Y 227634 (6403286 (6587146 (6779600 | 13281053
e e e s e e LYl Comervanive) (6046462 (6191520 [6341973 |6498657 [6661598 _
LA J1375022 |2581504 [BEIYT Y] (Normal) 6929253 7118432 |7315556 |7520960 |7734990
Total Assets 161395344 |38433982 = IX] Y] (Opumistc)  |7554844 7770298 |7994800 |8228732 |8472488
Liabilities 134972655 |26941324
Cormon Stock (11725000 7026854
Paid in Capital (5316563 |4209542
Retained Eamings |9381126 |256262
Tatol Stockholders' Equity 26422689 [11492658
Tatol Liabilities and Stockholders Equity| 61395344 |28433982
Table

\Market Price | Qutstanding Stocks Number _|Stockholders' Equity  |DebtRation  |Equity Ration  |Eaming Growth
X1 [34.6 [1172500000 140568500 46.30% [53.70% |420%
Y1 21.2 702700000 14897240 64.39% [35.61% [5.20%
XIYT (346 (1641000000 56778600 52.16% 47.84% 4.20%

FIGURE 2.2, EXAMPLE OF A DASHBOARD FROM 2005 (WEN ET AL., 2005)

The purpose of this section is to identify the current state of the variables we have used to
operationalize data-driven decision-making in M&A, Data Availability, and the Level of Insight
(LOI). An example of one of the few dashboards that we can find is found in Wen et al. (2005).

2.2.1 Information Availability and Processing Steps

For most companies, clear-cut valuations and due diligence are not available. In order to reflect
on and calculate the data available we classify data as need-to-have and nice-to-have and on
the number of processing steps. The number of processing steps is the number of
transformations or operations needed on the data.
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2.2.2 Level of Insight

The level of insight is hard to measure as a number. However, it can be seen as an ordinal
variable. The DSS mentioned in the previous section (Wen et al., 2005), is very outdated and
hard to read. Furthermore, there are no visualizations and there is no insight into why certain
methods are used and what the inputs are.

Additionally, Mueller (2019) provides some insight into the usage of Business Intelligence in
M&A and reflects on the potential applications of Bl especially focusing on Due Diligence.
While they propose some visualizations, they are far from being used in practice. The key
takeaway is that using Bl in M&A could lead to cost reductions. We conclude that, currently,
the level of insight is low, due to the lack of visualization and argumentation with respect to the
choices that are made.

2.3 Conclusion

In this chapter, we created a conceptual framework that can be used to guide the development
of a dashboard for M&A. It consists of three pillars, with at its center M&A processes. The
benchmarking pillar supports the M&A process by providing a structured way to compare a
target company to its peers. The decision support system pillar is responsible for determining
which models and figures are appropriate.

The current state of decision-making in M&A is difficult to investigate and assess. Current
models are outdated and do not yet use the full capabilities of modern technology. Therefore,
it is difficult to measure the current situation.
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3 Solution Objectives

In the solution design, it is imperative to come up with a list of criteria the desired artifact needs
to have. We divide criteria into need-to-haves and nice-to-haves. In order to make sure criteria
are attainable we must uncover what data are available.

3.1 Data Availability

We use several data sources. Most notable are the Central Bureau of Statistics (CBS), the
Chamber of Commerce (CoC) and the Organizations for Economic Co-creation and
Development. The CBS provides access to data in the Netherlands. Their data can be
accessed using the Open Data Protocol, an easy way to access data sources.

The CBS has around twenty useful datasets, giving insight into sectoral standards and trends.
Data are quarterly for most datasets and divided based on SBI humbers, the Dutch equivalent
of SIC codes. The data can be primarily used for benchmarking. There are datasets with
information about company size, type, and financial results.

Furthermore, The University of Twente provides access to Statista. Statista provides market
and consumer data. They combine data sources and analyze these. These analyses are
compiled into industry reports. Consulting companies, such as Bain, McKinsey, and Deloitte
also build industry reports. It is important to note that for the intention use of data is allowed,
however for commercial purposes, Victa would need to investigate what the licensing
requirements are as provided by Statista.

The CoC has two free data sources. One is the trade registry, based on the registry number.
This database allows you to look up basic information about companies. The CoC also offers
an anonymized set of annual reports with SIC codes. This could prove useful, however, most
Dutch companies have a holding structure, so the dataset contains a lot of financial holdings.

Besides the free data sources, the CoC also offers the annual reports of companies. These
can be purchased as PDFs or using a connection to the CoC database. However, there is a
difference with regard to the number of things companies have to file. For a company to be
required to hand in detailed annual reports it has to have a revenue of more than 12 million
euros and 50 employees (Kamer van Koophandel, 2023).

3.2 Objectives

We have sufficient information to determine the objectives of the solution. Objectives reflect
what the solution should achieve. The desired functionality and architecture of the dashboard
are part of the design. We discuss both in this section.

The objectives have been mentioned briefly in the earlier chapters. Because there currently is
nothing to compare the solution with it is not possible to say that an X percentincrease in Y is
the objective. Using the dashboard should result in higher information availability, fewer
process steps, a higher level of insight, and a shorter time to completion, as outlined in Section
1.3.

The desired functionality and architecture depend on the wishes of Victa, the information
gathered in the previous section gives information about what is possible. Additionally, from
the theoretical framework we derive more demands for functionality and architecture. The
functionalities are divided into two domains. Whether they are a need-to-have or nice-to-have
and whether they are input or output. Hereby we specify an input as something the end user
enters.

Need-to-have inputs are the acquiree sector, acquiree company size, budget to spend,
acquiring party characteristics, M&A motive, and M&A objective. These inputs are needed to
select the right case from the case base. These inputs all give a better insight into the methods
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to use and what is important. In a factory, for instance, material capital is more important than
in an IT company, which is mostly about human capital. To limit the scope of the thesis we
focus on the IT sector specifically. The IT sector falls under SIC class J — Information and
Communication (Kamer van Koophandel, 2022). Specifically, SIC code 62 is relevant for Victa,
it is the code they have themselves which is denoted by Support activities in the field of
information technology. Code 62.02 is the code specific to Victa: Computer consultancy and
support. In this code, there are 28390 companies, of which there are 335 with 20 to 50
employees (Centraal bureau voor de Statistiek, 2023a).

Additional inputs which are not required are the financials of the company. In the first steps,
the financials are not available or might be difficult to obtain. Later in the pre-deal process,
more information about the financials might be obtained. Other company information might
also be relevant for different sectors, such as employee age, trends, developments, etc. These
are all optional inputs, which can be entered once they are known, estimated, or remain empty.
The rule of thumb is the more information the more accurate the results of the dashboard. As
the process progresses, more data are obtained.

The dashboard should provide benchmarks in the due diligence steps. For each step, the
Go/No-go criteria should be given, based on the information reflected in the dashboard. At one
point the appropriate valuation method is chosen, and a valuation is given. The dashboard is
in such a way that it can be reproduced for other sectors. Furthermore, per step, the dashboard
should give recommendations and focus points.

Regarding the architecture of the dashboard, it should reflect the theoretical framework. With
a rule, case, model, and database supporting the M&A evaluation and the usage of
benchmarks to support the outcomes of the evaluation.
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4 Conceptual Design

To build the case, model, and rule we need to obtain the right models and formulate the right
rules. To do so, we first must delve deeper into these models and answer RQs six and seven.
We determine which valuation methods to use, how to assist in due diligence, and what BI
tools and techniques we should use. For all three cases, we first do some broadening research,
then choices are made of which models, tools, theory, etc. to use and finally we study the
specificities of each choice.

4.1 Decisions in the pre-deal M&A process

In this section we describe what decisions there are in the pre-deal M&A process. We do this
according to steps from the theoretical framework, respectively: M&A motives, target selection,
due diligence, synergy, and valuation. Because the results of the benchmarking process are
applied in the valuation step, we research benchmarking before the valuation models and
methods.

4.1.1 Strategy: Motives and target selection

The motivation for M&A and target selection depends on the acquirer. There are two types of
acquirers: strategic and financial (Lajoux, 2019). Strategic acquirers want to grow or narrow
their own business in order to strengthen their enterprise. By building a portfolio of companies
they can reduce costs, increase market share to increase pricing power, etc. Financial
acquirers purely obtain a company to generate a profit for themselves. They can be seen as
opportunists. To keep the scope of the research focused, and according to the solution
objectives, we investigate what motivates the strategic buyer. This section is mostly ased on
Lajoux (2019, Chapter 2).

Lajoux (2019) distinguishes between four main strategic acquirer motivations:

1. Diversification.

2: Savings.
3. Growth.
4. Hedging.

The motives and target selection are a strategic part themselves and the acquirer should look
to the own company first. A good way to do this is using a SWOT analysis, in which the
strengths, weaknesses, opportunities, and threats of a company are investigated. Based on
the SWOT analysis, companies can do an acquisition that uses the strengths and mitigate the
weaknesses of the acquirer. Based on the SWOT analysis, the fit and opportunity of a company
can be evaluated. A strategic plan quantitively measures how well potential opportunities fit.
This can be done using checklists. For instance, a checklist that looks at the complements or
supplements, or a checklist that evaluates the risk of certain threats or opportunities.

As referred to earlier Lajoux (2019, Chapter 2) distinguishes four main motivations for M&A.
The diversification strategy is about having a good product or company portfolio. A company
can choose to pursue diversification for a multitude of reasons, for instance, to reduce risk by
going into a new sector, to get tax gains, to complement an existing investment, etc. The
strategic objective of an M&A can also be to cut costs. Savings are generated by integrating
research and development, operations, sales and marketing, or technology. In addition to
generating savings another objective is to increase revenue, by offering new products or more
products in existing or new markets.

The last basic M&A strategy is the real options strategy (Lajoux, 2019, Chapter 2). In this case,
the company is positioned in such a way that the acquisition does not create value immediately
but could create value depending on the steps that follow and on future circumstances. An
example is the acquisition of an oil field which only generates revenue if the oil price is higher
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than $100 per barrel, the oil field has value because the oil price might achieve this level. Thus,
real options could provide a basis for value creation. To determine the value of a real option it
often suffices to estimate the key variables. Such as the price, the probability of a favorable
outcome, and the return if that outcome happens.

Real options can be categorized into three categories according to Lajoux (2019, Chapter 2),
growth options provide the potential to pursue alternate markets in the future. Flexibility options
allow a company to use acquired assets in different scenarios, and divestiture options reduce
risk by helping a company dispose (part) of acquisitions in the future.

Furthermore, M&A opportunities can be classified along a certain path: horizontal, vertical, or
diagonal (diversifying) according to Lajoux (2019, Chapter 2). Horizontal transactions are
transactions between direct competitors or with companies in the same business in another
market. They work best in mature markets with decelerating growth. Horizontal acquisitions
often result in cost-cutting to increase margins. Vertical acquisitions take place in the same
supply chain. It can be seen as the acquisition of a company’s suppliers (backward) or of a
customer (forward). Vertical acquisitions provide control over quality but can also reduce costs
because there is more fit in the supply chain, for example, parts are produced exactly to the
specifications needed for manufacturing. Diagonal acquisitions result in product and market
extensions. For instance, new products in existing markets, or new markets for existing
products. Diagonal acquisitions are often focused on revenue growth.

Lajoux (2019, Chapter 2) concludes that boards of directors often make the decision on
mergers or acquisitions. It is important to employ some techniques to ensure that the strategic
objectives and strategic plan of the takeover are clear. To do that the decision needs to be
defined and answered. The reason, importance, timing, agents, and information are defined.

Search is another important part of the process. Once the evaluation of the strategy is
complete, the search-and-screen process can start. A multitude of steps that need to be
followed according to Lajoux (2019, Chapter 2). The target industry should be defined,
information about the M&A activity in the industry should be found, and an industry analysis
should be done. A list of companies in the industry has to be given, and a list of industry experts
could be compiled. Online you could look for targets and start to build company profiles. Now
the valuation and due diligence process can start. Somewhere in the process, the target(s)
can be contacted to gain more information.

The list of targets needs to be narrowed down. Two types of criteria need to be considered,
those that determine the likelihood of a deal and those that determine the attractiveness of a
target. The basics about the industry and target should contain an understanding of the
business, products, competitive position, structure, financial performance, etc. Additionally,
financial ratios, industry comparisons, etc. should be determined. Finally, customers can be
surveyed, and management can be evaluated by external companies.

After assessing the company as an individual company, Lajoux (2019, Chapter 2) states the
target should be assessed in combination with the acquiring company. Companies that want
to grow their revenue or decrease their costs should look closely to cost or revenue synergies
and they should estimate the value of this synergy.

4.1.2 Due diligence

Due diligence begins when a buyer senses that an acquisition is possible (Lajoux, 2019,
Chapter 6) and is all about answering the question Does it makes sense? Sirower et al. (2022)
divide due diligence into three areas: financial, commercial, and operational. Due diligence can
be split into due diligence before an acquisition agreement is signed and after an agreement
is signed (Wangerin, 2019). In the phase where no agreement is signed, we distinguish
between a preliminary due diligence phase, in which the acquirer looks at public information,

18



VICTA

BUSINESS INTELLIGENCE

and in which the negotiations start. On the other hand, we distinguish the due diligence review.
In this review, the acquirer has signed a confidentiality agreement and negotiates the terms of
the acquisition. This is the stage where the acquirer obtains financial information about the
target, albeit limited.

In the preliminary due diligence, we inspect the market more closely. Do the assumptions about
the company make sense with respect to what is known? This is part of the commercial due
diligence steps. We also see this as the starting point for the benchmarking, we use information
gathered earlier or gather information about the industry standards, challenges, players, etc.
to be able to compare what the market or industry does to the numbers of the company.

Elements of commercial due diligence are an analysis of the market size, growth, and trends.
Researching the competitive position of the target and the preferences and behavior of
customers. Furthermore, revenue enhancement opportunities are researched in commercial
due diligence (Sirower & Weirens, 2022).

Financial due diligence is about gaining an accurate view of the business of the target and of
the financial performance of the target. One-time events, changes in accounting, adjustments,
etc. all need to be considered. It is important to consider these factors because the quality of
earnings (QoE) needs to be investigated in detail, especially the Earnings Before Interest,
Taxes, Depreciation, and Amortization (EBITDA). Financial due diligence also helps in
understanding historical sales, operating expenses, working capital, and capital expenditures
(CAPEX). Gaining an understanding of this financial information helps to get a better view of
the business performance and forms the basis for the valuation. Financial due diligence helps
in asserting whether the numbers are correct, what the normalized profit and loss and balance
sheet are and helps explain what the adjusted numbers tell you (Sirower & Weirens, 2022).

Finally, operational due diligence provides an overview of the operations of the target and is
the first way to evaluate the fit between the acquirer and the acquiree. Another important
aspect of operational due diligence is assessing the synergies that could be created as a result
of the takeover. According to Sirower and Weirens (2022) Operational due diligence focuses
on the efficiency of the selling, general, and administrative costs and on the costs of goods
sold (SG&A and COGS). Operational Due Diligence should uncover any issues that can
threaten the business case and impact the valuation of the acquiree. In the operational due
diligence areas like HR and IT are also included. Operational due diligence requires the most
cooperation between the acquirer and the acquiree to evaluate and benchmark the operations,
merger, and bottom-up synergy analysis.

4.1.3 Synergy

A broad definition of synergy is the performance increase of a combined firm, compared to the
performance that the two companies had independently (Garzella & Fiorentino, 2014).
Consequentially, synergy has value. The factors relevant for measuring its value are the type,
size, timing, and likelihood of achievement.

The type, or form, of synergy is divided into three categories: operations, financial, and tax
(Garzella & Fiorentino, 2014). Operations synergies allow companies to increase their
operating income, either through revenue enhancement or through cost savings. Financial
synergies decrease financing costs. Taxation synergies produce tax benefits. The expected
size of the synergy refers to the impact of the synergy. Synergy timing is important because of
two factors, it impacts the likelihood of achievement, and it influences the discount value. If the
time to achieve the synergy is higher the payoff of the investment starts later, which affects the
present value of the synergy. The discount rate is affected by the likelihood of achievement, if
the likelihood is lower, the discount rate is higher because there is more risk involved.
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4.1.4 Benchmarking

The aforementioned 7S framework is used to benchmark the company. The first step is a
strategic assessment. Which focuses on determining what the relevant aspects are to look for
when benchmarking a specific company, manufacturing competencies are not relevant for IT
companies for instance. Value routing, the second step decomposes the relevant aspects into
building blocks. What building blocks can we find that give information about the relevant
aspects we uncover? The prioritization step tells us what the most important building blocks
are. Subsequentially, for each building block, we define Key Performance Indicators (KPIs),
once defined, and measured, the KPIs can be normalized using weights. Step five links value
to the performance, meaning the KPIs are multiplied by the value object. Step six further
categorizes the value objects and step seven generates indicators for the value objects
(Battagello et al., 2016).

We conclude the framework cannot be applied completely to the dashboard because it requires
too much data and measurements. However, we choose to use it because of the general idea
and structural approach. The conceptual model is transformed into four phases: the planning,
information gathering, analysis, and adoption phase.

4.1.5 Valuation

To gain more insight into valuation we provide an overview of valuation methods and assess
what data they need to be used. We start investigating Damodaran (2007), a survey of the
theory and evidence for valuation approaches and metrics. It assesses both the theory and
performance of valuation methods.

Discounted Cash Flow Methods

Discounted Cash Flow methods are the most well-known model and have the best theoretical
basis. DCF models assert that the value of an asset is based on its expected cash flows. In
practice, there are four variants of DCF models: using the risk-adjusted discount rate, certainty
equivalent cash flows, adjusted present value approach, or excess returns. To discount a cash
flow means that the cash flow is discounted with a certain value, for instance, the risk or
replacement cost. Discounted Cash Flow models calculate the Net Present Value of the future
cash flows.

In equity valuation models the expected cash flows are discounted with a rate that reflects the
equity risk of the company. If you hold equity in a company, it can be compared to owning
stocks in a company. Owning stocks can come with upside, but also comes with risk. The
dividend discount model is based on the expected dividends of a share in a company. It forms
the basis of other models, but for the work we are doing it is less relevant. It is best suited for
companies that are stable and have a history of paying consistent dividends. These data are
often only found for public companies. Damodaran (2006) also states that many analysts have
moved on from the dividend model because its focus on dividends is not broad enough.

The Free Cash Flow to Equity model (FCFE) is a measure that uses the cash flow that is left
after all reinvestment needs and debt payments are fulfilled. The constant growth variant of
the FCFE model is used to value companies that are growing at a steady rate. The Expected
FCFE is discounted by the cost of equity minus the stable growth rate. The assumption is that
the risk is average, and capital expenditures are not disproportionate.

A whole firm can also be valued. This is done using the Free Cash Flow to Firm method
(FCFF). It is based on the notion that the value of a firm can be seen as the present value of
the after-tax operating cash flows. Thus, we take the operating cash flows and subtract the
investment needs and reinvestment needs. The difference with respect to the FCFE models is
that it does not consider interest payments and debt cash flows. The FCFF is applicable to
companies that have complex capital structures.
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Certainty Equivalent Models adjust the expected cash flows for risk instead of the discount
rate. Uncertain expected cash flows are replaced with certainty equivalent cash flows, by taking
the statistical or probabilistic expected value of the cash flow. For each cash flow, the risk is
adjusted. Using this type of model only results in a difference if the certainty equivalents are
calculated with different discount rates per cash flow.

Excess Return Models separate cash flows into excess return cash flows and normal return
cash flows. The value of a business consists of two components: capital invested in the firm
today, and the present value of excess return cash flows from projects. The most used flavor
of an excess return model is the Economic Value Added (EVA). Economic Value Added is an
extension of the Net Present Value, with firm value being the sum of the capital invested in
place, the net present value of the assets in place, and the net present value of future projects.
EVA needs three inputs, the return on capital, the cost of capital, and the capital invested.
Under the same assumptions, Excess Return models should yield the same result as other
DCF models.

Adjusted Present Value (APV) models start with the value of the firm without debt. Then the
debt is added. Debt has the benefit that it creates tax benefits, however, it increases
bankruptcy risks. The value of the business consists of the value of the business with 100%
equity financing and the present value of the expected tax benefits of debt, minus the expected
bankruptcy costs. The APV is calculated using three steps. First, the value of the unlevered
firm is calculated using the FCFF method. Then it is adjusted for the value of the tax benefits
and the present value of expected bankruptcy costs. The APV method is suitable for complex
financing situations.

Liquidation and Accounting Valuation

Liquidation and accounting valuation assert that the value of a business is the sum of the
individual values of all assets. This is also called asset-based valuation. Asset-based
valuations often result in lower values for companies with a lot of growth opportunities.

Book Value Based valuation uses the assets and equity of the balance sheet to present a
reliable estimate of value. For mature firms with little to no growth opportunities book value of
the assets could result in a reasonable value for the company. The value of equity in a firm is
then calculated as the sum of the current book value of the equity and the present value of the
expected excess returns.

A special case is liquidation valuation. In this case, we assume the company is liquidated and
has to be sold now. The urgency in which the assets have to be liquidated can result in a
discount, the discount is also dependent on the number of buyers, the state of the economy,
and the asset characteristics. Liguidation valuation gives a realistic value for firms that are in
distress. For firms with good health and growth, it provides a conservative estimation.

Relative Valuation

Relative valuation is based on the price of other assets in the market. A potential acquirer
decides the price by looking at the price of other comparable companies. It all starts with finding
comparable companies. For instance, by looking at companies in the same sector. The second
step is to scale market prices to a normal variable. Market prices need to be normalized, so
they can be used to compare companies of different sizes. All else equal, a company with a
higher production capacity has a higher value than a company with less production capacity.

To perform this normalization, financial ratios are often computed. For instance, the market
value is converted into an earnings or book value multiple. Once these multiples are
determined they can be used to compare standardized assets. Differences between
companies are often distinguished qualitatively, by analysts themselves. The better the story,
the more credibility is given to the valuation.
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A comparable firm has comparable cash flows, growth potential, and risk with respect to the
company being valued. This definition does not state that the companies have to be in the
same sector. However, most companies in the same sector have comparable growth potential
and risk. Therefore, most companies come from the same sector in comparative company
analysis. Another relative valuation method is comparable transaction analysis (CTA). CTA
looks at transactions that took place in the past that are similar to the acquisitions that are
researched.

4.1.6 Valuation in practice

Different types of valuation methods apply to different kinds of takeovers. In this section, we
give a more practical overview of the valuation methods that are used in M&A. It is important
to note that value is what you get, and that price is what you pay. The price paid for a company
does not always reflect the value. The valuation approach depends on the strategic objective
of the takeover (Lajoux, 2019, Chapter 3). Below is a list of strategic objectives and their links
with valuation methods.

Growth: valuation multiples focusing on sales.

Diversification: DCF-modeling.

Progress (achieve goals more quickly): DCF of the combined entity.
Vertical: DCF with a different postmerger cost structure.

Horizontal: valuation multiples or DCF.

Financial offset (smooth financial performance): multiples.
Efficiency: DCF.

Bargain hunting: multiples, DCF.

Control: Total Shareholder Return.

We discuss two methods of application to M&A in further detail. Discounted Cash Flow
valuation and comparable analysis.

Comparable companies

Comparable companies analysis uses valuation multiples. There are two basic types of
multiples. Equity multiples are about the value of ownership of the company. An equity multiple
communicates the value of the ownership relative to a financial metric. The second type of
multiples is enterprise value multiples, which refer to the value of the entire company. An
enterprise value multiple gives the value relative to relate to a financial metric that is about the
entire enterprise (Lajoux, 2019, Chapter 3).

According to Lajoux (2019, Chapter 3),there are several reasons for using valuation multiples
in M&A. Firstly, they increase objectivity. Valuation is partly subjective; the use of valuation
multiples can help to double-check these subjective valuations. Furthermore, valuation
multiples are easy to use and are less subject to misperceptions, for instance when risk has to
be assessed for DCF models. Finally, valuation multiples are relevant, because they focus on
the metrics that are used widely by investors. Such as revenue and earnings.

However, multiples valuation can be regarded as too simplistic. It tries to combine a lot of
information into one figure. Furthermore, a multiple is a snapshot in time, it does not reflect the
changes over time in the business. Finally, Lajoux (2019, Chapter 3) asserts that multiples can
be misleading. For instance, a change in accounting policy can lead to a big change in the
value of a multiple.

In comparable companies’ analysis the multiples of the target are compared to the multiples
of a peer group of comparable companies, oftentimes called comps. An analyst calculates
certain averages for the companies and tries to arrive at an approximate valuation. Keep in
mind that this method does not include an acquisition premium or discount (Lajoux, 2019,
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Chapter 3). We conclude that the multiples from comparable companies’ analysis are suitable
for usage in the benchmarking process.

The most used valuation multiples use EBITDA, earnings per share (EPS), sales, revenue,
cash flow, or book value. The multiples that are used depend largely on the industry of the
target company. The price-to-earnings ratio always is an equity metric, which does not account
for debt. On the other side, the EV/EBITDA multiples are enterprise metrics. Generally,
enterprise metrics give better results for comparison because they are neutral to capital
structure (Lajoux, 2019, Chapter 3). This leads us to the conclusion that EV/EBITDA multiples
are generally more suitable for most companies.

For companies such as banks, or other institutions for which interest is an operating expense
(part of the day-to-day activities) the P/E ratio is the best valuation measure. It is part of that
direct operation. Equity multiples are especially useful in industries where it is common that
companies carry amounts of debt that are negligible (Lajoux, 2019, Chapter 3). When using
the financial ratios, it is important to adjust the numbers based on the quality of the earnings
report that results from the due diligence, as stated before.

According to Lajoux (2019, Chapter 3), in the selection of comparable companies it is important
to look at the similarity of industry, size, profitability, growth rate, credit, capital structure, and
business model. The time period that is selected for the multiples should be long enough to
compensate for cycles. A multiple that includes stock price should not be distorted by that
market and a multiple that uses revenue or earnings should be measured over cycles of boom
and bust.

Furthermore Lajoux (2019, Chapter 3) asserts that multiples might vary even if businesses
seem similar. There might be a difference in enterprise quality, a business with higher quality
has higher valuation multiples. This is impacted by management experience, strategy, etc.
There are four metrics that give more information about these qualitative factors: return on
capital, cost of capital, rate of growth, and duration of growth. Another influence comes from
variations in accounting. Often the way in which depreciation is handled can differ, this is
normalized by adopting a standard method to handle depreciation. Extraordinary payments,
such as one-time payments also need to be adjusted for. These should be excluded from the
EBIT and income figures. Leased material is also accounted for in different ways.

Some metrics are more affected by accounting differences than others. The one least affected
is cash flow, it is either there or it is not. Furthermore, metrics such as EBITDA and sales are
often used for multiples. Cash flow is helpful because if it is calculated correctly, it is not
affected by accounting assumptions. Cash flow, however, varies from period to period.
Therefore, Lajoux (2019, Chapter 3) advises to use the forecasted cash flow for the next 12
months. EBITDA is the most used metric; however, it does neglect capital expenditure
(CAPEX), which can affect the value strongly. Sales or revenue tells something about the
market share and sales volume of the company. The comparable company approach is not
suited for companies that are looking at bankruptcy or are navigating through difficult times. If
the company is expected to go bankrupt, the liquidation value should be used. Otherwise, look
at the forecasted ratios over several years.

When performing a comparable company analysis, the equity capitalization, enterprise value,
and book value of each comparable company are summarized. Furthermore, we look at
revenue, EBITDA, and EPS. In the Netherlands accounting standards are good. Because we
only have anonymous data, it could prove difficult to perform comparable company analysis
with respect to specific companies. However, SIC-based averages can definitely be calculated
to determine valuation multiples.
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Discounted Cash Flow Valuation

In DCF valuation the present value of the future cash flows of the company. To do so, the
future cash flows are discounted. Cash flows in the future are worth less than current cash
flows. DCF looks at the future of one company, whereas multiples analysis looks at the value
of multiple companies. The basic equation for DCF is given by:

Ch_, CKR_ CR (K
1+rr (A+47r)2 (1+7r)3 A+nrn

DCF =

CF is the cash flow for a certain period, r is the discount or interest rate, and n is the period
number (Lajoux, 2019, Chapter 3). It is important to note that the first cash flow is often a
negative cash flow, because it reflects the initial investment.

To use the DCF model we need several numbers. Namely, the target’s cash flows over time,
the target’s capital structure, the discount rate, and the terminal value. This depends on the
industry, life cycle of the company, capital structure, market conditions, acquirer’s
requirements, objectives, et cetera. Depending on the purpose of the decision and deal
complexity the number of variables can vary greatly. Lajoux (2019, Chapter 3) concludes that
a plug-and-chug model does not work because the analyst cannot understand the model.
Therefore, we must ensure that it is clear which assumptions we make.

The DCF process consists of four steps. The first step is forecasting the free cash flow of the
targets. Therefore, the components and drivers of the cash flow must be determined, the same
goes for an appropriate horizon of the forecast and operating assumptions. Secondly, the cost
of capital is estimated. This is done by developing a target capital structure and estimating the
cost of equity capital and debt capital. It also calculates the weighted-average cost of capital.
Then the terminal value is calculated. Finally, everything is calculated and needs to be
interpreted.

DCF analysis knows several benefits. It determines the value of a company on itself instead
of comparing it to others. Another benefit of DCF valuation is that it is more objective than
measures like EBITDA and sales, which are all subject to the accounting practices of
companies. Additionally, the DCF framework is flexible, which ensures that we can use it for
the valuation of a whole company or a set of companies (Lajoux, 2019, Chapter 3). We watch
out for building in too much flexibility, the scope of this research is about acquiring complete
companies and not about parts of companies.

Just like other valuation methods, the DCF model has its drawbacks. The model depends
highly on using numbers that are good estimates in case they are not known. Additionally, the
model is extremely sensitive to the discount rate that is used. Furthermore, the terminal value
may be a too large part of the total value. If the terminal value is a large proportion of the value,
the analysis might be meaningless because all interim cash flows are less relevant (Lajoux,
2019, Chapter 3).

The largest influences on the outcome of the model are the three key inputs: cash flows,
discount rate, and terminal value. Typically, the biggest influence comes from the terminal
value and discount rate. If the forecast period is longer, the influence of the terminal value
becomes smaller. Therefore, the forecasting period often is between five and seven years.

4.2 Summary: building the rule, case, and model base

In the previous section, we found out what models there are and what we want to show in the
optimal form of the dashboard. For each step we determine the rules, cases, models, and
potentially how they inform or impact other stages. Below we give a summary of what it is we
want to reflect in the dashboard.
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4.2.1 M&A Motives & Target Selection

Based on the motive of the merger or acquisition it is possible to give the merger a direction
(horizontal, vertical, diagonal). The motives are divided into three categories, we leave out real
options, because the analysis of real options is a whole different field, and due to the limited
scope, it is not possible to include this in the research. Besides, for the IT industry on the SME
level, the cost-cutting and revenue growth motives are the most relevant. Real options are
more relevant for larger companies with more spending power. A list of the motives and their
strategies is given below (Lajoux, 2019, Chapter 3):

o Diversification.
o Reduce risk by going into a different sector.
o Improve the return on current investments by buying better stocks.
o Gain tax credits by buying a business that has these.
o Complement an existing investment for strategic reasons.
o Create a franchise through the acquisition of multiple companies (roll-up).
e Cost-cutting.
o R&D Synergies.
= Diversify the risk by spreading R&D efforts.
= Optimize development process.
o Operations
= Economies of scale.
= Elimination of manufacturing and distribution redundancies.
= Reduction of data centers.
= Combining operations.
= Combining IT, HR, Sales, Marketing.
e Revenue growth.
o Within the current market, with new offerings.
o Within the current market, with current offerings.
o New market, with new offerings.
o New market, with current offerings.

Horizontal acquisitions often occur in industries that experience decelerating growth, as it is
difficult to grow organically. By buying competitors, this growth can be realized. Buying direct
competitors increases market share and is often an indicator of cost-cutting strategies. A
company is acquired that does the same. Reflecting on companies with SIC code 6062, the
activity is consultancy. However, in the same sector activities such as programming, auditing,
and automatization also occur and are done by different businesses.

An example of vertical integration would be that a company that does automatization would
acquire a programming company that they normally need to employ. A characteristic of a
vertical acquisition is that between the parties there is either a vendor or customer relationship.
A vertical acquisition gives more control over quality and alignment within the supply chain.
This leads to reduced costs and higher margins.

Diagonal opportunities are about product and market extensions. So, when a new product
enters an existing market, or when a new market for existing products is generated. This
means that there is a horizontal and a vertical integration. Often diagonal opportunities are
aimed at increasing revenue.

After we determine the strategic objective and the type of acquisition it is possible to determine
what is the most relevant valuation approach. A vertical acquisition uses a DCF model in which
the post-merger cost structure is valued. The dashboard will show what method is used and
why it is applicable. It also shows all multiples and highlights the most relevant ones. First, the
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user fills in the objective(s), then the direction is determined. The direction depends on the
sector, objective, and company type.

After the direction and motives have been defined, we also know the target industry. We
perform a market analysis and compile a list of companies. With more information about the
market, we generate a shortlist using a company profile we set up. The profile is based on both
the industry/market analysis and the extra wishes of the acquirer. This is the moment the target
company is eventually selected. The target with the most priority is the target that has the
highest attractiveness and the highest likelihood of a deal.

4.2.2 Due Diligence

The next step is the due diligence phase, this is the phase where contact with the target
company is made. Here the target is requested to supply its numbers to the acquirer. The due
diligence steps consist of requesting and obtaining the bookkeeping of the target company.
Performing a quality of earnings assessment is part of this step. The financial numbers of the
target can be imported into the dashboard, they can be inspected, and outliers can be identified
using the quality of earnings assessment. After assessing and adjusting the numbers, they are
exported and used in the dashboard. The numbers and financial ratios of the company are
compared with those of the sector and key performance indicators are given. This is where the
benchmarking starts. Due diligence is split into three parts:

1. Commercial.
2. Financial.
3. Operational.

Secondly, a deeper dive into the market is performed, assessing growth potential, value
drivers, etc. The dashboard takes a look at the mergers and acquisitions market, as well as
the economic climate. Doing this gives an insight into the competitive positioning of the target,
customer behavior, and the targets market.

Third, operational due diligence (ODD) starts. Here we test the efficiency of the target's
operational aspects. The synergy assessment also starts here. The size, timing, and
complexity of synergies are assessed. ODD requires the most cooperation (Sirower &
Weirens, 2022) and it is not completely sure whether it is possible to perform this step to the
full extent as it is described in the literature. Ideally, we start by creating cost and functional
baselines. An assessment of where costs come from is made across different functions.
Subsequently, the dashboard is used to assess where the cost reductions can be. Then, there
is a further deep dive into where we can combine functions, use practices, and where can we
cut costs. With due diligence, we identify potential synergies. In the next step, we assess the
synergies.

4.2.3 Synergy

The first step of the synergy assessment is to segment and prioritize the synergy opportunities.
We estimate the performance increase of the combined entity in comparison to the separated
companies. They are categorized into several classes e.g. the synergy type: operational,
financial, and tax. They can be cost saving, or revenue enhancing. Finally, they are assessed
with respect to the time to achieve the synergy, the likelihood to achieve the synergy, and the
size of the synergy. This is all reflected in the valuation steps. The synergy assessment is
focused on determining what is an appropriate discount rate.

4.2.4 Benchmarking

For the benchmarking process, we have assigned four phases to the seven-step framework.
By adapting the philosophy and steps of the framework we methodologically create a replicable
benchmarking process. The four phases we use are planning, information gathering, analysis,
and adoption. The planning phase is executed simultaneously with the M&A motives and target
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selection. The motives for an acquisition help decide what are relevant benchmarks and the
industry analysis also helps to determine the most important figures to benchmark with. The
result of the planning phase is that we obtain the domains in which the benchmarks fall.

In the information gathering phase, parallel to part of the due diligence step of the M&A
process, we gain information on what the relevant key performance indicators (KPIs) are for
each domain. We determine what KPIs carry the most weight and gather information about
what their value is within the market. After the information-gathering phase, it is time to analyze
what the value of the KPIs are, this is done with the information that is gathered in the due
diligence process.

Finally, we are able to use the information in the synergy assessment. If the target has a better-
performing operation in a department, it is likely a synergy can be realized by adopting the
practices of the target. Here we give value to the KPIs. Eventually, the results from the analysis
are used for the valuation, again they are considered in determining the discount rate, but also
in determining future growth potential, terminal value, etc.

4.2.5 Valuation

By selecting the right rules and cases from the rule and case base, we are able to select the
right valuation model and determine the right input variables for the model. In the valuation
step, we first reflect on the valuation multiples and how they relate to the multiples in the
market. For these multiples and for the DCF valuation, we use the numbers that are adjusted
with the findings from the Quality of Earnings report.

In the valuation step, we follow the DCF Analysis process that is outlined by Lajoux (2019,
Chapter 3). We first forecast the free cash flow. To do this we identify its components and build
out the historical financials of the company. Then we use the information from the case base
to fill the model with the right numbers and scenarios. If relevant, we also consider the
synergies and savings. Then we can prepare the forecast.

Secondly, we give an estimation of the cost of capital. To do so, we first determine the capital
structure of the acquisition. Subsequently, we estimate the cost of both equity and debt. Then
we are able to calculate the weighted average cost of capital. After estimating the cost of
capital, we estimate the terminal value, based on the results of earlier steps we select an
appropriate means to do this.

The last step is to calculate and interpret the results of the valuation. We calculate the net
present value of the annual cash flows and terminal value. Then we perform a sensitivity
analysis and think of ways we can improve the valuation.

4.2.6 Conclusion

This section outlines the way the model in the dashboard functions conceptually. The way in
which the case, rule, and model base function are described reflects the way it works in
practice.
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5 The development of the dashboard

5.1 Data

5.1.1 Chamber of commerce

We source data from multiple parties. For the financial statements we use a publicly available
dataset with annual accounts from the Dutch chamber of commerce. This dataset contains
more than one million annual accounts. They are delivered separately in compressed folders.
These compressed folders are extracted and using python all annual accounts are merged
into one file.

The file with all annual accounts is imported into PowerBI, where we extract and transform the
data further. This starts with data cleaning. Half the annual accounts are immediately excluded,
since they do not come with an SIC code, rendering it impossible to know what type of company
we are dealing with. Subsequently, as mentioned earlier in this thesis smaller companies have
to hand in less information, therefore a part of the annual accounts does not contain enough
information. For each company we want to be able to at least have the Earnings Before Interest
and Taxes (EBIT), since it is fundamental for determining the Free Cash Flows and for
EBIT(DA) multiples valuation. Because the focus of this thesis is on companies that are in SIC
code 62, we also filter the data on this demand, which reduces the amount of data that are
imported into the data model. We end up with 85 IT companies in our dataset.

After filtering the data in such a way that we have only annual accounts of SIC 62 left, it is time
to split op the annual accounts into an income statement, balance sheet, and a cashflow
statement. The income statement is what shows what goes into the company and (income)
and what comes out of the company over a specific time period. A balance sheet shows the
company’s assets, liabilities, and equity. Finally, the cashflow statement reports how cash has
entered and left the company during the reporting period.

Once this is done, the three tables are loaded into the data model of Power Bl. Financial ratios,
returns, and other financial information can now be calculated with the use of calculated
columns. Later on in this chapter, we discuss how these values are calculated.

5.1.2 Central statistics office

The Dutch statistics office also provides data for the dashboard. We gather data from about
the economy and about the industry demographics, which are used in the commercial due
diligence steps. These data looks straightforward but have several dimensions. Part of the
data is provided on a yearly basis and part of the data is provided on a quarterly basis. Since
Power Bl handles all calculations, we need to remove the yearly totals from all tables that are
provided on a quarterly level. If we do not do this, we obtain double results. For instance, if
each quarter a growth of 100 companies would be registered (400 companies per year), this
would result in 800 companies per year if the yearly totals would not be removed. The same
applies to the company size, the central statistics office keeps track of these in multiple ways.
This is also unified in the data transformation.

The data we obtain from the central statistics office are fast growers, companies founded, total
number of companies and the number of mergers and acquisitions. A fast growing company
has maintained a growth in personnel of over ten percent for three years straight (Centraal
bureau voor de Statistiek, 2023)

5.1.3 Statista

Statista offers a portal for market data and insights. They also offer a report for the Dutch and
global IT-services industry and an outlook for the economy, reflecting on employment rates
and GDP growth. The growth rate Statista implies for the IT services industry is 6%, and is
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based on the compound annual growth rate, the rate of constant return over a certain time
period (Statista, 2023)

5.1.4 Damodaran

Aswath Damadoran is a well-known corporate finance and valuation professor at the Stern
School of Business in at New York University. On his website he provides information about
European industries and countries. The data he provides are updated yearly in the first two
weeks of the year. The data he provides is gathered by Damodaran (2023), and largely derived
from industry grouping from raw data providers used by Damodaran.

5.1.5 Brookz “Overnamebaromer”

Brookz is the Dutch Ebay for companies. As an M&A platform they perform biennial market
research into the characteristics of M&A deals in the Netherlands, based on this research they
calculate valuation multiples per industry, one of these industries is the IT-services industry
(Brookz, 2023).

5.2 Target selection and screening

The target selection and screening are the first steps of the M&A process and are the starting
point for the dashboard. On the first page the target and acquirer are selected. The number of
options is limited by the selection of country and industry. Due to the scope of this project, this
is bound by the Netherlands and the Information Services industry. With the future in mind
however, the selection options for other industries and countries are added, but the datasets
are limited to the bounds of the project.

M&A mot|va‘t|on & ta rget Selectlon This page is used to gain background information about the deal you are pursuing. Here you

Country Industry select sector, type of M&A and company you want to purchase. If the group for benchmarking is
[Netherfands R Information Services % suitable all bars are green.
@ Acquirer Characteristics Target Selection Benchmark companies

Acquirer Target EBITDA Benchmark group

3 €1.18425500  €4.500002.00 Meerdere selecties
Index EBITDA Free Cash Gross  Result O O Evaluation
F M: fer t
oA i e Target Gross Margin

0 €1964M €755M €27.80M €2264M If the bar charts are green, you can continue. %

1 €1342M  €484M €40.11M  €3,59M S150009:] | £29.00000

2 €1261M  €B50M €3181M €859M

3 €1253M €890M €3505M €3.46M O O Average financial numbers

4 €11,99M €153M €37.85M €3.52M € 1M

5 €1146M -€0,14M €36,79M €3,30M Target company Zean .

6 €11,19M -€0,73M €3248M € 3,08M ' . €6M e3i S

7 €11,02M €258M €2055M €3,78M od " €2M
8 €1036M €761M €2901M €7.71M com e -
9 €8,59M €6,10M €1681M €6,46M Gross Equty EBITDA Libiltes  Result

Index EBITDA Free Cash Gross Result

Flow Margin after tax Average financial ratio's

23 €378M €098M €1237TM  €285M 1.68

25 €368M €020M €1534M  €278M . - 082 :

27  €347TM  €096M €7.03M  €238M )

28 €339M €238M €952M  €242M o - BN

31 €314M  €255M €1294M  €2,29M Cuirent Rato Debt-to-Equity Cash Rat
Rat

32 €309M €15M €1033M €1,54M
33 €293M €1.64M €10.08M €167M Average percentages

Return on Equity Retum on Assets  EBITDA % of

FIGURE 5.1 THE M&A MOTIVATION & TARGET SELECTION SCREEN

The set of companies is split into two parts, a small set of acquiring companies with an EBITDA
of more than 8 million euros, and a large set with potential target companies. This division is
made because it is easier to make a division between targets and acquirers. Benchmarking
groups are better to configure for the user. The user can narrow down the potential target
companies by setting a target EBITDA range and a target Gross Margin range. For both the
margin and EBITDA the user selects an upper and lower bound, the target company and the
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companies that are the benchmark group fall within these bounds. Parallel to the target
selection, this is also the first planning step of the benchmarking process.

After selecting the target company, the benchmark group is selected. The user has the freedom
to choose any of the companies between the bounds he or she sets. But the dashboard makes
some recommendations for the selection of comparable companies. On the right side of the
page there is an average shown of the gross margin, equity, EBITDA, liabilities, and result after
tax. Furthermore, the current, debt-to-equity, and cash ratio and the return on equity, return on
assets and the EBITDA as a percentage of the gross margin are shown in bar charts.

The bar charts give a visual representation of the benchmark group characteristics. The
evaluation field on the page gives a verbal indication on the fit of the target group. The
evaluation field gives an all clear once all criteria for a good comparable group are met. Loosely
based on the criteria for comparable companies’ valuation we select a group that has similar
financial statements and is between five to thirteen companies. The evaluation field
recommends adding or remove one company, or switch a company is the selected companies
are not “centered” around the target company. Meaning there should be an even number of
companies with an EBITDA higher than the target and an EBITDA lower than the target. We
chose EBITDA because it is available from the dataset and because it limits the effect of
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Financing and accounting decisions and focusses on the core business of the company
(Damodaran, 2007).

Evaluation

If the bar charts are green, you can continue. 9

Average financial numbers

€11M
€ 10M

€ 6M
- €3M € 3M € 2M
oM I EE s

Gross Equity EBITDA  Liabilities Result
Margin after tax

Average financial ratio's

9 1,68
0,82
0 I
Current Ratio Debt-to-Equity Cash Ratio
Ratio

Average percentages

% 32,49% 82%
50% 55,83% 31,82%
0% - -

Return on Equity Return on Assets EBITDA % of
gross margin

FIGURE 5.2, SELECTION CRITERIA FOR THE PEER GROUP

The criteria used to evaluate the fit of the target group are not solely based on EBITDA, the
coefficient of variation in the averages on the bar charts is also represented. The coefficient of
variation measurers the relative variability of a statistic. It is introduced because it gives a
measure of comparability. A low value indicates a similarity between the companies. Because
the target needs to be compared to a group of similar companies, a coefficient lower than one
is desired. Adding this to the similarity in EBITDA, we have two dimensions that determine
whether the benchmark group has enough similarity.
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5.3 Due diligence
5.3.1 Commercial due diligence

This report gives insight in the economy of the target country and the industry of the target

Commercla| dUe dlllgence company. If a graph indicates growth, there is a positive outlook for the industry.
G) Economy Industry
GDP of The Netherlands New companies started Number of companies in industry
€147 Companies with more than 5 employees
80K
€127 o
€107
0.87 60K
€06T 8K
2020 2025 2018 2018 2020 2022 2016 2018 2020 2022
Unemployment Rate of the Netherlands Revenue of IT Services industry Fast growers
o € 1.5bn
6% 600
4%
€ 1,00
2% 400
2020 2025 202 2016 2017 2018 2019 2020
Country related valuation inputs Industry related valuation inputs Mergers and acquisitions in sector
Tax Rate Equity Risk Premium Beta Cost of Debt Cost of Equity -
25,80% 5,00% 126 6.57% 9,02% .
Valuation multiples
00
10 yr. bond rate Country Risk Premium Lowest Average Highest
2,72% 0,00% 6,30 6,50 7.40

FIGURE 5.3, COMMERCIAL DUE DILIGENCE PAGE

The due diligence is split into three parts. Commercial, evaluating the market. Financial,
assessing the financial performance of the company, and finally operational. In the commercial
due diligence, we first assess expectations for the gross domestic product and the
unemployment rate in the target country, provided by Statista. A growth in GDP and steady
unemployment rate indicate a good economic climate. Below the graphs reflecting on the
economy, a field with “cards” is shown. These cards give the tax rate, equity risk premium, ten
year bond rate and country risk premium, which are all inputs for the valuation model. These
values are all derived from the data provided by Damodaran (2023).
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In the two columns on the right side of the due diligence page, we give information about the

@ Economy

GDP of The Netherlands
€14T

€1.2T
€1,0T
€0.8T

€ 06T
2020 2025

Unemployment Rate of the Netherlands
8%

6%
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2%

2020 2025
Country related valuation inputs £ 0 =
Tax Rate Equity Risk Premium
25,80% 5,00%
10 yr. bond rate Country Risk Premium
2,72% 0,00%

FIGURE 5.4, COMMERCIAL DUE DILIGENCE ON ECONOMIC CLIMATE

industry. The number of new companies started, of companies in the industry, of fast growers
and of mergers and acquisitions in the industry is given. Alongside the projected revenue of
the IT services industry in the Netherlands provided by Statista (Statista, 2023). Another field
with information on the industry is provided. Giving insight into the industry related valuation
inputs. We get the beta, cost of debt and cost of equity from Damodaran (Damodaran, 2023).
And three EBITDA valuation multiples are obtained from the Brookz overnamebarometer
(Brookz, 2023).
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Industry

Number of companies in industry

Companies with more than 5 employees

New companies started

80K
8K
60K
6K
2016 2018 2020 2022 2016 2018 2020 2022
Revenue of IT Services industry Fast growers
€1,5bn
600
€1,0bn
400
2020 2025 2016 2017 2018 2019 2020 2021
Industry related valuation inputs Mergers and acquisitions in sector
Beta Cost of Debt Cost of Equity
600
1,26 6,57% 9,02%
Valuation multiples
400
Lowest Average Highest
6,30 6,50 740
200
2016 2018 2020 2022

FIGURE 5.5, COMMERCIAL DUE DILIGENCE ON INDUSTRY

5.3.2 Financial due diligence

The financial due diligence’s purpose is to get a view of the financial performance of the target.
It is in the financial due diligence that we start with benchmarking. We compare the target
company based on two statistics: standard deviation and average. The standard deviation is
used to assess whether the financials do not deviate too much from the average. If the targets

This page is used as a comparison page. The financial statements, ratio’s, and percentages of the
target company are compared to those of the benchmark group. They are evaluated on whether
they fall in the standard deviation range and whether the perform better or worse respective to

Financial due diligence

Target
28 3 7

® Financial Statement

Acquirer Benchmark Companies

the average. If values fall outside the standard deviation range, further investigation is required

Financial Ratio's Rates and returns

All values should fall within the target deviation score. A higher
performance score means the target has better financials than your
target company. Better or worse i whether a

Financial ratio's indicate a company’s financial performance and
health. Ratio's that fall outside the standard deviation should be

absolute value is better or lower.

further. A higher performance score means the target
company pesforms better than the benchmark group.

The percentages give insight in percentages of expenses and financial
relative to their gross margin, net income, etc. They help to see
whether the target company usesits money more effective with respect
to the benchmark group.

Target Financial Standard Deviation

Target Metric Standard Deviation

Score Target Metric Performance Score Score
100,00% 57,14% 7,43% 33,33%
Better
€10M
€M 1
Better
Bet
l I Worse g
1 IR im
€om o o N Ouk Debtto..  Cash Dedt  Operating G
R &Q\‘x- e o Ras abo  Ratk Rato  Rato CashFi. €
Pl A" Target @ Average
Financial Range Metric Range Performance
- -
Assets Cash Ratio
Cash and cash equivalents Debt Ratio
EBITDA Debt-to-Equity Ratio
R Lo S

FIGURE 5.6, FINANCIAL DUE DILIGENCE PAGE
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companies financials are within the standard deviation of the average, we can say it does not
deviate from the benchmark group too much. This contributes to the quality of earnings
investigation.

Secondly, the comparison by average is used to see whether a company performs better or
worse than the benchmark group. A company that performs better, is obviously a better target,
but will also have a higher value than a company with a lower performance. Keep in mind that
having a higher value does not necessarily imply it is better, spending less on employees
compared to the benchmark group is better better for instance.

To provide the insights we speak of above, the financial due diligence page consists of three
columns. Each column is made up of an explanation, KPIs, a bar chart and a table. The bar
chart gives a visual indication of the difference between the averages. Below, the table
indicates whether the financials are inside or outside the standard deviation and whether the
performance is better than average or worse. The choice for the words “better” and “worse”
was explicitly made to indicate that higher is not always better. Whether the financial is in or
out the range is used to determine if the annual accounts need to be investigated further or
adjusted.

The three columns are divided into a column to investigate the direct annual accounts, so
without any operations performed on the number. This gives an absolute comparison, and we
refrain from giving an indication if something is better or worse for this column. For most
companies with a higher gross margin, it is logical to have more assets and a higher EBITDA.
It is not better or worse if a company has higher absolute financials. The financials shown in
this chart are gross margin, assets, equity, EBITDA, liabilities, result after tax, and cash and
cash equivalents. All of these financials, except one, are extracted from the annual accounts
directly. The EBITDA is calculated by subtracting the depreciation and amortization costs from
operating profit, which is the same as the EBIT.

€ 10M

£ 0M
Gross Assels Equity EBITDA  Liabilities Result Cash and

Margin after tax cash

FIGURE 5.7, BENCHMARKING OF PEER FINANCIALS AGAINST TARGET
COMPANY

The remaining two columns to the right display financial ratio’s, returns, etc. Because these
are relative measures we can say if something is better or worse. The financial ratio’s we
display are summarized below:
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e Quick ratio: Measures a company’s ability to cover its short-term liabilities. A higher
quick ratio is better, a ratio higher than one means the company can pay off its liabilities

without selling inventory.

) ) Current assets
Quick Ratio =

Current liabilities

o Debt ratio: Shows the part of a company’s assets that are financed by debt. Lower is
better, a lower ratio means there is less leverage and potentially less risk.

Total debt

Total assets
o Debt to equity ratio: Measures the amount of debt that is used to finance the company

relative to the value that comes from shareholders equity. Lower is better.
Total debt

Total equity
e Equity ratio: Indicates the proportion of the company’s assets that are financed by the

shareholders. Higher is better because the company is less reliant on outside creditors.
Total equity

Debt Ratio =

Debt to equity ratio =

Equity Ratio =
Quty Total assets

e Operating cash flow ratio: This ratio reflects how well the current liabilities are covered
by the cash flow that is generated from the company’s operations. Higher is better, a
better ability to cover current liabilities is desired.

Cash flow from operations

Operating cash flow ratio =
p 9 f Current liabilities

e Cashratio: The cash ratio reflects the company’s ability to cover its short term liabilities
with only cash and cash equivalents. A ratio higher than one indicates the company
can pay off its liabilities.

Cash and cash equivalents

Current liabilites

e Quality of earnings: Is used to assess whether the origin of the income is from structural
inflows or comes from one-time events. A higher quality of earnings is better because
it there is more structural income.

Cash ratio =

Cash flow from operations

lit [ =
Quality of earnings Result after tax

Eetter

Better T
e
Worse
I I Befter
|'J l
Quick Ratio Equity Debt-to-... Cash Ratioc Debt Rafio Operating Quality of
Ratio Ratio Cash Flow Eamings

Ratio
Tarast @ Averaoe
FIGURE 5.8, BENCHMARKING ON FINANCIAL RATIO'S
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The bar chart in the rightest column reflects on the following numbers:

37

EBITDA as a percentage of gross margin: Compares the earnings before interest,
taxes, depreciation, and amortization to the gross margin. It assesses how much of the
gross profit is retained after the operating costs are subtracted. A higher percentage is
better because more of the gross margin is converted into EBITDA.
EBITDA

— %X 100%

Gross margin
Employee expenses as a percentage of gross margin: Determines how much of the
company’s gross margin goes towards covering employee-related expenses. Lower is
better, a lower percentage indicates that the gross margin is used to cover its employee

expenses, which suggests operational efficiency.
Employee expenses

- X 100%
Gross margin

Receivables percentage as a percentage of assets: Shows how much money is owed
to the company as a part of the total assets. It shows how much of the company’s
assets are tied up in money that it should receive. Lower is often better, a high
percentage might indicate that there are liquidity problems.
Receivables
x 100%
Current assets
Result after tax as a percentage of gross margin: This compares the net profit to the
gross margin. A higher percentage indicates that the company keeps more of the gross

margin aster all expenses, which is a sign of profitability and efficiency.
Result after tax
X 100%

Gross margin
Return on assets: Measures the company’s profitability with respect to its total assets.
It reflects upon how effective a company uses its assets to generate earnings. A higher
value is better because it indicates the assets are used effectively.
Result after tax
X 100%
Assets

Return on equity: Return on equity is an indicator of profitability with respect to the
shareholders equity that is in the company. Same as return on assets but focused
solely on the shareholders equity.

Result after tax

- x 100%
Equity
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Worse

60%
Worse
Wors:
40% Better -
Wors Better

. .

Receivables Employes Relurnon EBITDA%  Relumon  Result after

% of assets  expenses % Equity of gross Aszels tax % of

of gross margin gross

FIGURE 5.9, BENCHMARKING OF FINANCIAL PERCENTAGES

The KPI bar gives a conclusion of the page based on five key performance indicators. For the
absolute financial numbers, the percentage of times the target financial falls into the standard
deviation of the benchmark group average. If it falls outside this range, the financial should be
researched further, to check whether it is correct. The same is calculated for the other two bar
charts. Additionally, we calculate how often the target company outperforms the benchmark
group.

Target Financial Standard Deviation Score, Target Metric Performance Score, Target Metric Standard Deviation Score, Target Rates and Return Per...

Target Financial Standard Deviation Target Rates and Return Target Rates and Return Standard
Score Target Metric Performance Score Target Metric Standard Deviation... Performance Score Deviation Score

100.00% 57.14% 71.43% 33.33% 100.00%

FIGURE 5.10, SCORES OF FINANCIAL DUE DILIGENCE
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5.3.3 Operational due diligence

This page is used to assess how the target company compares to the acquirer. It gives an
indication of the potential synergies and upside/downside of the potential deal

Operational due diligence

Target Acquirer Benchmark Companies
28 3 7
@ Combined financial statement Financial Ratio's Rates and returns
The combined financial statement gives in insight in the sum of the Comparing the financial ratio’s of the companies gives an insight in the Rates and returns given an indication of how efficient the company is
P annual If the would simply change financial performance of the companies and into their financial health.  run. A better rate or return indicates the target company is run more
from owner, wihtout any further integration, it would look like this. If the target company has a better ratio, it indicates the acquirer could  efficient and effective than the acquirers company. A potential synergy
potentially gain benefits from the way the target is run. is in place,
Potential financial performance Likeliness of achieving financial Likeliness of achieving efficiency
Financials inc ynergie: performance synergies Potential efficiency synergies synergies
23,26% 5 100,00% 4 100,00%
€60Mm 6 80 Viiie
[
m 60%
€ aom 4 2 Bett
Better
u = Bflxev 40% —u Worse
€ 20M i 1 2 : e:’“”’ Better
l [ g Beter Bm' (e 20% |
- . L i 1§ — il W I ‘ ‘
0
€M "y o Y o o= I Quick  Equty Debtto.. Cash  Dedl Operating ' 0% = - . .
J,__a-" o ¢« &% & Rato  Rato  Rato  Rato  Rabo CashFl & R Eohien on  BBITEAS S
o e 3 © Target ® Acquirer ,,,'._,c,‘j, e :”;:‘ iv"Z'o’I ;

Item Increase/decrease Metric Synergy Likefiness Percentage Synergy Likeliness

-

Assets 6,04% Cash Ratio Better EBITDA % of gross margin Worse

Cash and cash equivalents 0.93% Debt Ratio Better Employee expenses % of gross margin Better

EBITDA 2,27% Debt-to-Equity Ratio Better Receivables % of assets Worse

Equity 3.94% Equity Ratio Better Result after tax % of gross margin Better

Gross Margin 8,37% Operating Cash Flow Ratio Worse Return on Assets Better

FIGURE 5.11, OPERATIONAL DUE DILIGENCE PAGE

The operational due diligence page has a large resemblance to its financial colleague. The
difference between the pages is that in the latter, we compare the target against the acquirer.
The acquirer forms as the functional baseline described in Section 4.1.3. If the target
outperforms the acquirer, there is a potential synergy. However, it is not said whether it is likely
a synergy can be achieved. Therefore, we use the “in” or “out” classification from the financial
due diligence. If an item does not fall in the standard deviation, we deem a synergy unlikely
because there is something going on with the financial metric. If a metric underperforms with
respect to the acquirer, there is no synergy possible.

€ 60M

£€40M

: I I
o I . =

Gross Aszets Equity EEITDA  Liabilities Result  Cash and
Margin after tax c_ash

FIGURE 5.12, COMBINED FINANCIALS OF ACQUIRER AND ACQUIREE
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Synergies are divided into two types. The middle bar chart shows financial performance
synergies. A financial performance synergy indicates that the financial structure of the target
is better, this can be for instance because the amount of equity is higher in comparison to the
amount of debt, which means that the company is leveraged less and potentially carries lower
risk. The same structure for the bar charts is used as for the financial due diligence.

Better

Better Bati

Better Bette
: . - B
Quick Ratic  Equity Debt-fo-... Cash Rafic Debi Ratio Operafing Quality of
Ratio Ratio CashFlow Eamings

Ratio
Tarost @ Acauirer
FIGURE 5.13, COMPARISON OF FINANCIAL RATIO'S

The second type of synergy, reflected upon in the rightest bar chart are efficiency synergies.
An efficiency synergy shows that the company is doing something in a more effective way.
Relative less employee expenses means that the way in which the company allocates its
personnel is more efficient, and a higher result after tax percentage simply indicates that the
company spends less of its income. On the left, the financial statement is reflected upon, which
gives a visual indication of both companies and their absolute size differences.

Worse

60%
Bette|
Better
40% Waorse
Eetter Better
20%
o I m B

Receivables Employes Relurnon EBITDA%  Relumon  Result after
% of assets expenses % Equity of gross Aszels tax % of
of gross margin gross

FIGURE 5.14, COMAPARIS OF PERCENTAGES
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Valuatlon This page gives several valuations of the target. The inputs of the valuation are given on the right
Accrer side of the page. In the middle the valuation multiples and forecasted cash flows are represented.
3
3) Valuation Inputs Calculations Results
Company related valuation inputs Forecasted Free Cash Flow Valuation results
it Growth rate ®6% @Avg 2.9 Average Standard deviatior
€5.89M €3,14M €26,53M €4,91M
Free Cash Flow EBITDA €3
Minimum van Value ! m van Value
€2,38M €3,39M e
N €2133M €3421M
Industry related valuation inputs e 25 2026 2027 2028
—- AT Year Values by different valuation method
bela Cost of Det -
Discounted Free Cash Flow 4,21M
126 6,57% 9 € 30,02M
i Average: € 26,530
Cost of Equity WAC( \\\ €
€22M S
9,02% 7,58% e
—
Ry
it
Country related valuation inputs —
x Rate Equity Risk Premium o
Yea
25,80% 5,00% T
Valuation multiples ‘erminal Value
2,72% 0,00% 6,30 6,50 7.40

FIGURE 5.15, VALUATION PAGE

The valuation page calculates an average value for the company based on two methods. The
first method is relatively simple, it is the EBITDA multiple method. The Brookz
overnamebarometer provides a biennial report of the EBITDA multiples that are current in the
IT services industry. They provide an average multiple, and a high and low multiple. This
essentially gives a spread of three values.

Secondly, the discounted cashflow method is used. Here the present value of the company is
calculated by discounting the expected future cash flows to the present using the weighted
average cost of capital. For the calculation we use the free cash flow to the firm (FCFF). It is
also possible to use the free cash flow to equity (FCFE). We opt for the use of FCFF for multiple
reasons. Firstly, it is pre-debt, due to the limitations of the data it is not possible to calculate
the exact debt. We assume that debt equals the total amount of liabilities, but whenever we
can it is better to bypass such assumptions and use values we can calculate or derive with
certainty. Secondly, FCFF is widely accepted for DCF calculations with private companies
(Damodaran, 2021), and the FCFF method often gives a more conservative valuation, this can
partly account for illiquidity of private companies and the fact that there are more unknowns
in comparison to acquisitions with public companies.

The calculation starts with EBIT, which is the operating income from the company directly taken
form the income statement. Then it is adjusted for taxes using the tax rate in the Netherlands,
because money handed to the tax agency cannot be spent on other things. After adjusting for
taxes, we add the depreciation and amortization back, they are non-cash expenses recorded
on the income statement, however, we are only interested in real cash flows. Subsequentially,
we account for the change in net working capital. An increase in working capital reflects that
there is more money tied up in operations, which results in the fact that the company has a
lower free cash flow. Finally, to obtain the FCFF we adjust for capital expenditures (CapEx).
CapEx are the cash outflows that are used to maintain and grow the business, which is cash
that is not available to the shareholders, or to spend on operations. The formula for the FCFF
is given below and follows the same structure as Brealey and Myers (2023).
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FCFF = EBIT (1 — tax) + Deprecation & Amortization — Change in Net Working Capital
— CapEx

In the denominator we use the weighted average cost of capital (WACC), which considers the
cost of capital from all sources, while taking in account the capital structure of the company.
The WACC consist of multiple components. We start with the cost of equity (Re), this is the
expected return that an investor should get when investing in a company. It is based on the
risk free rate, the return an investor would get when investing in bonds or saving his money in
a savings account. To the risk free we then add the market beta multiplied by the equity risk
premium (Damodaran, 2021). However, we leave out the small cap premium and illiquidity
premium, we do this to prevent double counting, since a small cap premium might also be
implied in the illiquidity premium and vice versa. Furthermore, there is little data on these
premiums for the market we are in.

Re = Risk — free rate + 8 X Equity Risk Premium

The WACC also uses the cost of debt (Rd). The cost of debt and the cost of equity are then
weighted for the capital structure of the target company. We explicitly calculate the WACC of
the target since we want to carry the risk profile of the investment (the target) and not the risk
profile of the investor.

WACC = X Re +

D
E+D E+D

X Rd(1 — Corporate tax rate)

The final part of the DCF valuation is the terminal value. The terminal value can be calculated
in three ways. We choose to go for the exit multiple approach and use the discounted EBITDA
and multiply it by the average EBITDA multiple. We choose this option because the other two
options are disqualified. The constant growth model carries too many assumptions about the
future growth of the company and the liquidation value is based on the idea that the company
stops to exist (Lajoux, 2019). This in turn gives the following formula for the DCF-valuation,
based on a time horizon of five years.

5
EBITDA4(1 + g)° FCFF x (1+ g)*
(1 +WACOS L™ (1+WACCY

Valuation = Multiple X

The calculations are done in Power Bl using calculated columns. Based on the two DCF
valuations, using different growth rates, and on the three EBITDA multiples the results of the
valuation are given on the valuation page. The middle column gives more detail about the
calculation. The inputs are discussed in more detail in 5.6 Assumptions.
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Forecasted Free Cash Flow

Growth rate @6% @Avg. 2.9%

€ 3M

€2M
2023 2024 2025 2026 2027 202

Year

Discounted Free Cash Flow

€2.4M
€2.2M
€2.0M

€1.8M
2023 2024 2025 2026 2027 20z

Year

FIGURE 5.16, CASH FLOW FORECASTS

After performing all calculations displayed on the dashboard, we can perform data analysis.
First, we take a look at the valuation methods. In 75 of the 85 cases the Discounted Cash Flow
method results in a higher valuation. Furthermore, the results differ greatly if we take a look at
the relative standard deviation. The average relative standard deviation is 67%, which is the
average of the relative standard deviations of the valuation of one company. A number that
seems high, if we remove the outliers however, we get a lower standard deviation that is more
sensible. If we remove the highest and lowest two (-262%, -195%, 1335%, 2355%) the
standard deviation becomes 28%. This means that a large part of the variation comes from the

Values by different valuation method

€ 34.21M
€ 30.02M
€ 3I0M  Aver -
= U Averagel €26:53M £ 25 06M
€22.01M £ 21.33M
€ 20M
€ 10M
S
Discounted Discounted EBITDA EBITDA EBITDA
Cash Flow Cash Flow Multiple {High) Multiple Multiple {Low)
{Growth rate (Growth rate (Average)
6% ~2.9%)

FIGURE 5.17, VALUATION RESULTS FROM DIFFERENT METHODS
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outliers, and that when these outliers are removed the valuations are stable enough for our
intentions. It is not our goal to provide an absolute valuation, we simply want to give the user
an idea as to what the company might cost.

It is also important to note that the companies are in the same industry but are not all similar.
A different company size can mean a different cost structure.

509 Standard deviation vs. index
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FIGURE 5.18, STANDARD DEVIATIONS IN VALUATIONS

5.5 Cockpit

The cockpit is the page that eventually helps the user conclude. In the left column, the due
diligence is summarized with a review of the key operational and financial metrics and with the
graph that shows the development of the revenue in the chosen industry. The center column
sums up the valuation results. The right column gives advice on the potential takeover.

C k . This page is the cockpit of the M&A assessment and gives a summary of the findings of all steps.
0oC plt An operational and financial score are given and then combined in an M&A score. Then a

Ry Sapa e recommendation for the price range is given based on the M&A score.
28 3 7
Due diligence Valuation Conclusion
Operational Valuation results Operational
Potential financial Potential efficiency synergies Average Standard deviation Synergy score Financial Score
5 4 €26,53M €4,91M 69,05% 85,71%
M&A Score
Synergy likefiness Synergy likeliness Minimum van Value Maximum van Value
100,00% 100,00% €21,33M €3421M
Financial Values by different valuation method
Metric Standard Deviation Rates and Return Standard S 421N 77 3 8%
— ]
71,43% 100,00% S5 €30,02M
AversgeiE 2860 W P Valuation
Metric Performance Rates and return €220M ¢ 2133m [ tER S S
€30M
57,14% 33,33% Recommendation: € 26.47M

Minimum price: € 21.33M

€20M

Revenue of IT Services industry

€1,5br

Gemiddelde van Value

FIGURE 5.19, THE COCKPIT PAGE
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The advice starts with a synergy score and a financial score. The synergy score gives a score
based on the number of likely synergies over the total number of possible synergies. The
financial score gives the percentage of scores that fall within the standard deviations. We do
not consider whether the target outperforms the benchmark group, because we already
consider when the target outperforms the acquirer in the synergy. The financial score focuses
on whether the targets financial seem normal.

The average of the synergy and financial score is given in the M&A score. A higher M&A score

Synergy scores Operational
Synergy score Financial Score Potential financial
performance synergies Potential efficiency synergies
69,05% 85,71%
5 4
M&A Score
Synergy likeliness Synergy likeliness
100,00% 100,00%
Financial
77,38%
I O Metric Standard Deviation Rates and Return Standard. ..
, 71,43% 100,00%
Valuation
Maximum price: € 34,21M
£ 30M Metric Performance Rates and return performance
Recommendation: € 26,47M
57.14% 33,33%

€ 20M Minimum price: € 21,33M
€10M

€0M

FIGURE 5.20, METRICS ON THE COCKPIT PAGE

means that the target is a more suitable target and gives a green light to pursue the merger or
acquisition further. Itis in no way a sign that the acquirer should immediately start negotiations,
it is a sign that the acquisition might be worthwhile. It indicates that an account or M&A expert
is the next step.

The M&A Score is also used in the price recommendation. It shows the maximum price as a
bound and the minimum price. If the M&A Score is 100%, the recommendation is to pay up to
the maximum price. Otherwise, the recommendation is to pay the percentage of the maximum
price, so the highest price calculated. If the maximum price is 35 million, and the M&A score is
75%, the recommendation is to pay 26 million euros.

All visuals in the cockpit have a drill through page assigned. This means that the user is only
right mouse click away from accessing the respective pages of the topic. If the user wants to
know what averages are higher than the benchmark group, the user can simply click and go
the financial due diligence page. Using the “go back to last page” button the user can navigate
back to the cockpit with ease.

5.6 Assumptions

To perform the calculations, we need to make some assumptions. Most of the assumptions
are needed for the DCF valuation. One is not, however. The chamber of commerce annual
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records to not specify what part of the liabilities is debt. Liabilities represent the total amount
of money owed to a business by another partners, this can be current liabilities, which have to
be paid within one year, or non-current liabilities, which are carried over multiple years. Debt
falls into the non-current liabilities and is only money that is borrowed. Without a better
alternative we have to assume all liabilities are debt. This does not mean we have a problem,
because we do this for all financial statements that are entered, which ensures that we keep a
uniformity in the dataset.

For the risk free rate, it is normal to take the return on the country’s ten year bond. This number
is widely available and is 2.8% in July 2023 (Trading Economics, 2023). For the growth rates
we use two alternatives. The first one is based on the growth rate of the revenue in the IT-
services sector, which is 6% (Statista, 2023), the second one is based on the prediction of the
statistics office, which is 4.5% for the first year and 2.5% for the later years (Stadig, 2023).

For the beta, tax rate, cost of debt and cost of equity we use the data provided by Damodaran
(Damodaran, 2023). For the tax-rate we use the country specific rate of 25.8%. For the
unweighted cost of debt and cost of equity we use 6.57% and 9.02% respectively, these are
all industry specific and based on European IT-services. The same goes for the equity risk
premium, 5%, and the beta, which is 1.26.

5.7 The development of the dashboard: Conclusion

Looking back at the intended goals of the dashboard (Section 1.3) and the conceptual design
of the dashboard (Section 4.2) we can ascertain the dashboard meets the goals but deviates
from the conceptual design. The goals of the dashboard were to give:

e Higher information availability.
e Higher level of insight.

All goals seem to have been met. With a straightforward way of selecting a target and peer
group, the time to completion has been lowered from the first step. After selecting the target
and peer group they are evaluated to see whether they are suitable. If all bars are green the
dashboard gives you an indication to continue, simultaneously all calculations are made.

The most information is given in the “Cockpit’, which is a summary of all information.
Depending on the information demand of the user, there is a drillthrough option, which gives
the user more information on the topic. For instance, if the user desires to know more about
the operational due diligence, a right-click on the visual gives the possibility to go to the due
diligence page. Thus, the “Cockpit” provides a high level of insight, whereas the pages about
the specific subject give a more in-depth view. This reflects a higher information ability we aim
to provide.

If we reflect on RQ 9: To what extent does the dashboard perform the way it was intended to?
We have to admit that there are some limitations. One of our goals was to reflect the M&A
motives throughout the dashboard and based on that choose a valuation method that is most
appropriate. Due to the broad nature of both M&A motives and valuation motives, this
functionality proved to be out of scope. The broad nature results in a lot of possible options
and combinations, especially when the type of M&A is also considered. Therefore, we chose
to only reflect the DCF valuation and multiples valuation.

In the target selection the rule based is used to select the right rules for the coming steps. This
is centered around picking the right inputs from the case base. Additionally, by selecting the
group of peer companies based on the bar charts, the user also fills the rule base with
additional rules. This action is aligned with the planning step of the benchmarking process.
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The due diligence steps, synergy assessment, and valuation step all function in the way we
intended. Except for the operational due diligence, here it was too difficult to assess the size,
timing and complexity of the synergies we expect to occur. What we instead assess is the
number of possible synergies and whether they are likely or not likely to occur based on the
financials of the companies.

Concluding, the dashboard largely reflects the intended design we outlined in Chapter 4. With
some restrictions with respect to the motivation and operational due diligence. The desired
outcomes of the dashboard are met, and we can say the dashboard supports pre-deal M&A
decision making.
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6 Conclusion

This conclusion represents the finale of an investigation into the combination of Business
Intelligence with mergers and acquisitions (M&A). The thesis shows how the usage of a
decision support system (DSS) aids the pre-deal phase of M&A. It bridges the gap between
these fields, introducing a new way to make the evaluation of M&A targets in the early stages
of the process data-driven.

The M&A process is known for its complex nature. Investigating the current dashboards in the
pre-deal phase, we detect the need for innovation. The thesis addresses this by researching
the question:

How to design a business intelligence dashboard to support decision-making in pre-deal
mergers & acquisition processes?

The dashboard supports a more structured, efficient, and insightful way to start the M&A
process and target company evaluation.

Central to the thesis is the development of a conceptual framework. It aligns the steps of the
pre-deal M&A phase with those of the benchmarking process. Benchmarking is used for the
comparison of the target company against its peers. Furthermore, the benchmarking and M&A
steps are aligned with the key components of a DSS. This alignment provide a structured
framework for the usage of the DSS and ensures that each stage of the pre-deal M&A process
is supported by data-driven insights. The model points out the limitations of the current
practices. The new approach leverages the latest technologies that transforms data into
comprehensible and actionable data.

The conceptual of the framework addresses the core problem identified in the beginning of the
thesis:

The limited use of data-driven decision-making in M&A processes.

The thesis demonstrates how a dashboard can transform data into a strategic asset. The tool
helps decision-makers to steer through the pre-deal M&A phase faster and easier. It provides
a comprehensive yet concise summary of the relevant data.

In practice, our dashboard has potential in numerous use cases. It can be used by a range of
stakeholders. Think of accountants, or potential acquirers and acquirees. For an accountant,
the tool generates a shortlist of targets to be screened. The acquirer can do the same. An
acquiree could use the benchmarking capabilities of our dashboard to compare itself to its
peers and potential acquirer. The streamlining of this process leads to lower cost in this phase,
this is done by reducing the time that is needed to complete the phase and by increasing the
amount of information. The potential of the dashboard also extends beyond the M&A process.
It allows companies to compare their performance against a selection of its peers.

One of the most notable functions of this dashboards is its ability to provide a snapshot of a
company at a single point in time. Another function is that dashboard helps in the due diligence
steps of the pre-deal M&A phase. The dashboard offers insights into the market of the target,
its financial performance respective to its peers, and offers insight into potential synergies.

Besides the practical application, the thesis also makes a contribution to the theoretical
landscape of M&A. It combines the fields of decision support systems, benchmarking and
M&A. Doing so, it presents a multidisciplinary approach and gives an new perspective on the
way M&A processes can be viewed. The development of the conceptual framework is
translated into a practical dashboard, which indicats that theory and practice have been
successfully bridged.
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In conclusion, the thesis is a step forward in the integration of data-driven decision-making in
the M&A process. It proposes a way to use Bl in the pre-deal M&A phase. It is a testament to
the power of modern technology and its ability to transform traditional ways of working. The
theoretical and practical contributions allow for future innovations within this field, and inspires
further exploration into the world of Bl and decision-making.
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7 Discussion

The thesis has some inherent limitations and constraints that are caused by the data . The
primary limitation being that the dataset is relatively small, and only consists of around 80
suitable companies. This limitation has an impact on the way the dashboard can be used in
other sectors or countries. Markets dynamic can vary greatly across different scales or
industries. The small scope of the dataset influences the effectiveness and accuracy of the
tool. Hence, while the dashboard has potential within the context of the dataset, it remains to
be seen whether it has the same potential within other settings.

Another limitation can be found within the dataset, which consists of anonymous data of one
year. It is a constraint on the ability to analyze the performance of a company over multiple
years, which should be an important part of M&A analysis. Data over multiple years could
provide insights into, trends, stability, growth, etc. of target companies.

These limitations open up several options for future research and development:

¢ Expanding the scope of the dataset.
e Longitudinal analysis.
e Expand the dataset to other sectors.

Future research could aim to use a larger dataset, with more diverse IT companies. For
instance, companies from other countries, public companies, or smaller and larger companies.
It would also be interesting to see whether the dashboard functions outside of the IT industry,
thus the dataset could be expanded in additional research. A longitudinal analysis could also
help in improving the dashboard, allowing for a view over multiple years.

A validation of the assumptions and outcomes of the dashboard would improve the credibility
of the end product. This could be done by an analysis of past mergers and acquisitions, which
would require access to these types of data, this might be expensive. Quantitative validation
would provide empirical evidence for the effectiveness of the dashboard, and increase the
credibility and reliability in the eyes of the user.

Furthermore, it is also interesting to see what the merging trends of advanced analytics
techniques, such as artificial intelligence (Al) and machine learning (ML) could do to improve
the models and information generated.

Finally, the dashboard could be improved by researching the best way to represent the
information. Currently, we have opted to build a “Dashboard” page and an “Analysis” page
following the dashboard, analysis, report. Structure, however, due to the limited dataset it is
not possible to create a “report” page, which enables the user to explore the data on a “row”
level. The report part, on some row level is depicted on the bottom of the analysis pages, which
leads to a somewhat information heavy screen. Once more data is added to the model, the
dashboard should be redesigned, with the conceptual framework in mind.
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9 Appendix
9.1 Systematic Literature Review Protocol RQ1

Knowledge/RQ

The first SLR revolves around the question: What concepts, key constructs, variables, and
theoretical perspectives apply in data-driven decision-making and M&A? We are looking for
concepts, constructs, variables, and theoretical perspectives and apply them to the context of
M&A and (data-driven) decision making with the goal of developing a conceptual/theoretical
framework for M&A decision making.

Selection Criteria
Included Excluded

Keywords: Concepts, Constructs, Variables, | Non-English literature; ease of reading and
Theoretical Perspectives reproduction of research

Title: Mergers and Acquisitions, Decision
Making, Data Driven

Related keywords: Conceptual Framework, | Sources focusing on emerging markets
Theoretical Framework; all synonyms of
terms in the original question

Subjects: Decision Sciences, Economics, | Articles before 2010, reduce the scope of the
Econometrics, and Finance, Business, | research
Management, and Accounting

Books and Book Chapters

Sources
Database Origin
Scopus Multidisciplinary, peer-reviewed
Web of Science Multidisciplinary, peer-reviewed

Search Strings
In Scopus, this string yielded more than 46 thousand results. Therefore, it needs to be refined
more:

( TITLE-ABS-KEY ( concepts, OR constructs, OR variables, OR
theoretical, OR perspectiv*, OR framework*, OR conceptual ) AND
TITLE-ABS-KEY ( merger*, OR acquisition*, OR takeover*, OR "decision-
making" , OR '"data-driven" ) ) AND PUBYEAR > 2009 AND ( LIMIT-
TO ( SUBJAREA , "BUSI" ) OR LIMIT-TO ( SUBJAREA , "DECI" ) OR LIMIT-
TO ( SUBJAREA , "ECON" ) )

Refining it to the following yields 18000 results:

( TITLE-ABS-KEY ( concepts, OR constructs, OR variables, OR
"theoretical perspective" , OR "theoretical framework" , OR
"conceptual framework" ) AND TITLE-ABS-KEY ( "Mergers and Acquisitions"
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, OR "decision-making™ , OR "data-driven" ) ) AND PUBYEAR > 2009
AND ( LIMIT-TO ( SUBJAREA , "BUSI" ) OR LIMIT-TO ( SUBJAREA , "DECI"
) OR LIMIT-TO ( SUBJAREA , "ECON" ) )

After excluding books and book chapters there remain 17000 results. Further limiting to
restricting the Title to contain “decision-making”, “data-driven” and “mergers and acquisitions”
reduces the number of results to 2933. Also demanding the concepts, constructs string to be
in the title yields 146 results. Adding Computer Science as an accepted field we obtain 427

results. The query below is the final query we obtain:

( TITLE ( concepts, OR constructs, OR variables, OR "theoretical

perspective" , OR "theoretical framework" , OR "conceptual framework"

) AND TITLE ( "Mergers and Acquisitions" , OR "decision-making"

OR "data-driven" ) ) AND PUBYEAR > 2009 AND ( LIMIT-TO ( SUBJAREA
"COMP" ) OR LIMIT-TO ( SUBJAREA , "BUSI" ) OR LIMIT-TO ( SUBJAREA
"DECI" ) OR LIMIT-TO ( SUBJAREA , "ECON" ) )

We export this to a RIS file and import it into Covidence.

Entering the same query without subject areas gives 763 results in Web of Science. Refining
by the web of science categories: CS Artificial Intelligence, Information Systems,
Interdisciplinary Applications, Theory methods, and Management and Economy give 239
results. This too we import into Covidence. Both files are loaded into the Covidence tool.
Additionally, 92 sources from unsystematic sources that were found earlier in the process are
added to the screening process. In total, 201 duplicates were removed and 557 were screened.
Of those studies, 440 were deemed irrelevant and 117 progressed to full-text screening. The
main reason for excluding papers was their focus on post-merger situations and a too specific
focus on a certain sector or market. Eventually, 34 studies were included.

758 Studies
imported

557 Studies Screened

117 studies assesse
for elegibility

34 studies includes

Findings
The findings are summarized in a conceptual matrix. (Included as an excel file too). And
summarized in Chapter 2.1.
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