

































































































































































































































































































































































Figure 12: Research stages

Source: Author

From an ethical perspective, | share the view of Punch (2014) that
qualitative and quantitative research using interviews involves collecting
data from people about people. This means that personal disclosure,
authenticity, credibility and guarding against misconduct must be taken into
consideration (Israel & Hay, 2006; Kvale, 2007). It was important that | was
aware that sensitive, confidential and possibly harmful information might be
disclosed during the data collection process and that | needed to clarify who
owns the data and ensure confidentiality, if required. Interviewees retained
ownership of their voice and were asked whether their names could be
published (Creswell, 2009). | kept this in mind when designing the interview
guestions, conducting the interviews, running the data analysis and

reaching my research conclusion.

By combining the results from the literature review, the case study and the
guestionnaire, all the research objectives could be thoroughly investigated.
The managerial implications, limitations of this research and

recommendations for further research are discussed.

This thesis is, therefore, concerned with the evaluation and justification of
industrial or capital projects and the capital budgeting and decision making

processes followed in such evaluations.
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3.4. Business ethics and philosophical

pragmatism

Modern management literature propagates various management styles and
techniques but, in most businesses, the bottom financial line is what counts.
The rest is unimportant as it may hinder efforts to reach the goal of
maximum profitability (Frederick & Petry, 1990). Business managers
typically think of business as a practical endeavour and regard themselves
as business pragmatists. A pragmatist, as commonly understood, is
someone who knows how to get the job done and does not waste time with
unnecessary (over-) thinking. This belief derives from William James, one
of the first and most influential philosophical pragmatists, who advocated a
view of truth that appears to support business pragmatism's focus on
practical results. It is intrinsic to the beliefs and values of the business
pragmatist and only differentiates in one element from traditional
philosophical pragmatism: the business manager believes there is no place
for ethics. Frederick and Petry (1990) suggest that the primary reason that
some business managers believe they have no ethical obligation to prevent
certain harms is that the prevention of such harms would involve going
beyond what is required by law and regulations, and they believe that
business is required only to conform to the law, not to go beyond it. To make
safety modifications to products or services beyond legal standards could
impose costs on the company that are not pragmatically justified
(Pouryousefi & Freeman, 2021); thus, such modifications should not be
made within pragmatic decision making. Furthermore, managers may prefer
to avoid ethics in their business dealings because the language of ethics is
frequently seen as a hindrance to achieving business and personal
objectives (Jacobs, 2004). Against this, it could be argued that some forms
of modern slavery, for example within the so-called shared economy, could
be facilitated by a pragmatic approach towards business (Caruana et al.,
2020; Schor & Vallas, 2021).
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In this research project, | believe that ethics are required and, although the
research framework is set within a practical business environment, | will
adhere to strict ethics at every stage of my research and will ensure that my
philosophical pragmatic research abides by the rules of ethical research as

laid down by the university.

3.5. Initial Framework of research project

The initial framework is defined by the steps taken to get to a final model. In
the initial phase this process was defined by the initial research objective
definitions. This is followed by testing them through development of a
guestionnaire. Outcome of the interviews are being validated by applying
the initial findings from the interviews to the case study and its design. The
case study itself provides further insights by providing the theoretical
concept and further insights through participants observation. Besides
gaining theoretical findings the case study also provides practical insides to
test the improved FAP model. Initial conceptualization of the improved FAP
model is described in section 3.5. At the end the final model is being

presented. In figure 13 below this initial framework is shown.
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Figure 13: Initial Framework conceptualisation

Source: Author

3.6. Initial conceptualization of the improved FAP

model

Following the literature review, the conceptualization of an improved FAP

model also requires methodological consideration, as shown in Figure 14.

Existing FAP Literature Methodology Improved FAP

Model Review results and Case model|
Study

Figure 14: Conceptualization of development of revised FAP model

Source: Author

The results of the literature review suggest that the improved FAP model

should be tested by a case study. Like Lefley (2015), who applies the FAP
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model in the appraisal of an ICT project, this research project also tests the
application of the improved FAP model in a case study scenario. As
described by Beck et al. (2020), the initial conceptualization faces a number
of limitations as the final model may differ substantially from the initial
concept. In terms of an improved FAP model, there is clear evidence in the
literature that digitalization plays an important role in decision making
processes but to date no improved financial decision making model has
been developed to meet the needs of traditional investment analysis while
also considering additional factors and including digitalization within its
decision making metrics. In this methodology section, the various aspects
and requirements of how to construe such an improved model will be

explored. After the case study section, the final model will be presented.

3.7. Research methods and pragmatism

The research centers on qualitative research method, but also uses limited
guantitative methods, which is permitted by a limited mixed methods
approach. The foundations of mixed methods research lie in Dewey’s (1910;
2008) lifelong promotion of pragmatism by reorienting philosophy away from
abstract concerns and towards an emphasis on human experience. Dewey
based his thinking on the concept of experience as a pillar for pragmatic
research, centred on the questions “What are the sources of our beliefs?”

and “What are the meanings of our actions?”

Beliefs must be interpreted to generate action, and actions must be
interpreted to generate beliefs. Dewey describes enquiry as a process of
self-conscious decision making. Many problematic situations require
thoughtful reflection, and this is where enquiry comes into play. Whether
experiences are based on habit or active enquiry, they always occur within
a specific context. In this philosophical system, post-positivists claim that
the world exists apart from our understanding of it, while constructivists

insist that the world is created by our conception of it. For Dewey (2008),
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these two assertions are equally important claims about the nature of

human experience.

Mixed methods research is defined as research in which the researcher
mixes or combines quantitative and qualitative research techniques,
methods, approaches, concepts or language into a single study.
Philosophically, it is the "third wave", or third research movement, a
movement that moves beyond the paradigm wars by offering a logical and
practical alternative (Sommer Harrits, 2011). Philosophically, mixed-method
research makes use of the pragmatic method and system of philosophy. Its
logic of enquiry includes the use of induction (discovering patterns),
deduction (testing theories and hypotheses) and abduction (uncovering and
relying on the best of a set of explanations to understand the results)
(Onwuegbuzie & Johnson, 2004). Mixed methods research also is an
attempt to legitimate the use of multiple approaches in answering research
questions, rather than restricting or constraining the researcher’s choices
(i.e. it rejects dogmatism). It is an expansive and creative form of research,
not a limiting one. It is inclusive, pluralistic and complementary and it
suggests that researchers adopt an eclectic approach to the selection of
methods and the conduct of the research.

The design of a mixed methods study depends on several key principals
and decisions, and no study will be like another (Schoonenboom, 2017).
The research design for this thesis considers the suggestions made by

Schoonenboom, as outlined below:

1) Determine the level of interaction between the quantitative and qualitative

strands;
2) Determine the priority of the quantitative and qualitative strands;
3) Determine the timing of the quantitative and qualitative strands;

4) Determine where and how to mix the quantitative and qualitative strands.
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Considering these questions, mixed methods research involves
philosophical assumptions that guide the direction of the collection and
analysis of data and the mix of qualitative and quantitative data within a
single study or series of studies. Its central premise is that the combined
use of quantitative and qualitative approaches offers a better understanding
of research problems than the use of either alone. Combining qualitative
research with quantitative elements is important today because of the
complexity of the problems addressed and the practical need to gather
multiple forms of data for diverse audiences. It has many advantages for the

researcher (Gunasekare, 2015).

Another angle of mixed methods research is to assess the outcome, which
is not of statistical confidence, but rather reflects confidence in judgement.
The validity of a finding is a combination of agreement in one metric and
evaluation of evidence (Mastrandrea et al., 2011). Agreement is defined as
being an observation in line with research expectation. A high confidence in
a judgement is frequently defined as a finding. This confidence level is
linked between agreement and evidence. ldentifying a finding depends on
the researcher’s level degree of confidence in an outcome. The higher the
level of confidence the higher the level of agreement and the more robust
the evidence (Mastrandrea et al., 2011). In table 2 below the confidence

scale as a trade-off between evidence and agreement is shown:

High agreement High agreem
Limited evidence | Medium eviden

Medium agreement | Medium agreement | Medium agres
Limited evidence Medium evidence Robust eviden

N

Agreement wp-

Low agreement Low agreement Low agreement

Limited evidence Medium evidence Robust evidence Confidence
Scale

Evidence (type, amount, quality, consistency) s

Table 2: Trade-off between agreement and evidence

Source: Mastrandrea et al., 2011
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3.8. Sampling strategy and sample size

To answer the research question in the current project, it is important to
identify an appropriate sample size and collect meaningful data from key
decision-makers. The latter are defined as senior management, C-level
directors, managing directors or owners of SMEs. This reduced
substantially the number of potential participants and required a different
approach to collect data from senior management. | initially decided to
target a total of 30 interviews, while in the end | managed to realize 22

interviews with senior management at German SMEs.

An understanding of the different approaches to sampling is important to
ensure that the sample obtained provides relevant insights as well as the
opportunity for generalization (Cash et al., 2022). By definition, a sample is
a fraction of a defined population, where the population is defined as the
total number of interview candidates within a specific case (Eisele et al.,
2020). As described by Murayama et al. (2022), there are essentially two
ways to obtain samples.

Probability sampling (also known as representative sampling), comprises
five subcategories: (i) simple sampling, (i) systematic sampling, (iii)
stratified sampling, (iv) cluster sampling and (v) multistage sampling. Non-
probability sampling (also known as judgmental sampling) covers methods
where the probability of each case is unknown and also comprises five
types: (i) convenience sampling, (ii) quota sampling, (iii) showball sampling,

(iv) purposive sampling and (v) self-sampling (Asiamah et al., 2022).

Each of the various methods of probability and non-probability sampling
offer advantages and disadvantages. The method selected for this research
was a non-probability method, that is, the sample was not obtained by
applying random or chance probability as selection criteria. For the specific
purposes of this study, | selected a purposive sampling approach based on

the reasoning outlined below.
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As previously stated, access to the target group is limited; therefore, there
was a high level of reliance on contact data from professional associations.
Purposive sampling provided the best fit for the sampling purpose and its
main advantages and disadvantages for this research project are as shown

in Table 3.

Sampling Method

PRO

CONTRA

Purposive Sampling

Wide range of
sampling techniques
to allow
individualization of the

sampling process

Judgement applied to
select the units of
study, including
potential bias

Accurate results for

the subgroups

Purposive sampling

requires rigorous

research steps as it is
highly prone to bias

Only relevant
interviewees will be

included in the sample

Generalization is
possible from the

sample

Table 3: Purposive sampling pro/contra

(Asiamah et al., 2022)

For this research project, the sample included data from northern, western
and southern parts of Germany. The main reason for this geographical
spread was the access to data possible through professional networks that
have reach in these areas. From the companies identified, a total of 150

were selected and letters sent requesting an interview. The response rate
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was approximately 26%, in line with overall results for B2B surveys
(Indounas, 2022). A sample size of 150 is considered an adequate sample
for qualitative research and frequently state in literature as a good sample
size for quantitative research (Memon et al., 2020; Hennink & Kaiser 2022).
The selection criteria for the initial sample were based on the EU definition
of SMEs, without considering any particular industry, in an attempt to apply

the improved FAP model to a wide range of industries going forward.

Research by Hennink & Kaiser (2022) shows that in qualitative studies, a
sample size of 9 to 17 interviews is sufficient to achieve meaningful data
and the required data saturation. Others point out that a justification of the
sample size is not necessary (Hennink & Kaiser, 2022). Of the original 39
respondents, 22 interviews were realized in the final phase. A key element
for the realization of a smaller number of interviews from the group of
original respondents is certainly the COVID-19 situation, which was a
challenge for the vast majority of German SMEs, and the respective senior
management had to focus on coping with the situation and had limited

resources available for interviews.

In addition, the sampling was designed to avoid selection bias by not limiting
geographical scope and by allowing any type of SME within the sample.
However, it should be noted that certain professional associations may only
attract certain types of company, which may lead to bias in the data. In this
project, this was not the case as the data were sourced from compulsory
associations such as the various, geographically independent, Chambers of

Commerce, with which all companies must register.

3.9. Research ethics

The current study was subject to certain ethical constraints, due to the form
of the research. Regulations exist to ensure that research participants are
protected. The University of Gloucestershire has rules which | had to ensure

were followed by completing the Ethics Checklist as part of the RD1 and the
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necessary forms with support from my two supervisors. Moreover, the
university requires its researchers to follow the guidelines in its handbook of

principles and procedures.

All participants in this study confirmed their written consent to participate in
the research. | also obtained confirmation that their names and companies
could be published in this thesis. The interviewees were informed about
ownership of their voice, i.e. their views and statements are not being
modified (Watt et al., 2020). The participants were fully informed of the
objectives and purpose of the study and reassured that their answers would
be used only for the purposes of this research. Furthermore, | attempted to
create and maintain a comfortable environment for the participants and
none were harmed or abused, either physically or psychologically, in the

course of the research.

The participants were reassured that their participation in the research was
voluntary and that they were free to withdraw from it at any point and for any

reason.

3.10. Data types

To achieve the research objectives data must be collected. This study
collects both qualitative and quantitative data.

Quantitative data is collected in the form of numerical datasets, mainly using
guestionnaires, experiments and other numerical forms of data collection.
This type of data can be organized and grouped as ordinal, interval,
nominal, ratio scale, discrete or continuous data. The quantitative data in
this thesis were used to compute the interrelations between the factors that

influence financial decision making and organize the results.

Qualitative data, in contrast, gives additional insights into the descriptive
aspects and nature of the data. Some researchers argue that qualitative

data is of a higher quality than quantitative data as it also includes
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observations of the setting. However, it can be subjective and difficult to
compare in terms of established research standards. Qualitative data can
be collected by questionnaires, observations, analysis of written
documents, recordings, transcriptions and interviews. Frequently, these
methods are combined. While there is ongoing dispute as to whether
interviews constitute quantitative or qualitative research, for this thesis the
qualitative research is combined with limited closed questions being asked
as part of the questionnaire.

Irrespective of the form of collection, data are divided into categories of
primary and secondary data. Primary data are directly collected from the
researcher’'s own efforts and first-hand data sources, and are frequently
referred to as vital data, essential for the researcher to achieve their
research objectives (Collis & Hussey, 2014). The collection of primary data
may take longer and can be costly, but their quality and consistency are of
a higher standard.

3.11. Data collection

This research project will be supported by primary data collection through
interviews with key financial decision-makers in German SMEs. It is
important to gain direct access to top-level senior management to interview
the relevant decision-makers. This can be a hurdle, as access to senior
management needs to be established before the interviews can be held. To
gain such access, | used my professional networks and organizations such
as the Verband Deutscher Treasurer (VDT) or local Chambers of

Commerce.
The data collection process was structured in four distinct phases:

Phase 1: Collection of data from literature and existing research;
Phase 2: Collection of qualitative data by means of questionnaire-

based expert interviews;
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Phase 3: Case study and development of the improved FAP model;
Phase 4: Discussion and interpretation in relation to research

objectives and overall aim of research.

For the purposes of this qualitative research, interviews were used. Semi-
structured interviews in two phases are the method of choice, with the aim
to identify the participants’ opinions on the research questions. Interviews
were held in person or by video conference between myself and the
respective interviewee. The main advantage of face-to-face interviews is
that they involve personal and direct contact between the interviewer and
interviewee, and eliminate non-response rates, but interviewers need to
have developed the necessary skills to conduct an interview successfully
(Foucault Welles et al. 2022; Oltmann, 2016). In particular, clear and
succinct communication is an essential skill in interviewing (Tosey et al.,
2022). Compared to unstructured interviews, structured interviews offer less
flexibility in terms of flow. However, they help to avoid the formation of
unintended conclusions regarding a research subject and keep the interview
and data collection process focused, avoiding the risk of deviation from the
pre-specified research aims and objectives (Brown et al., 2018).

Using my professional network and his memberships, | selected 30 senior
financial officers employed by German SMEs as potential participants for
semi-structured interviews. The interview candidates were chosen by
purposive sampling, and rigorous sampling procedures applied to guard
against sampling errors. The interviewees’ responses to open-ended
guestions were codified and categorized in NVivo and conventional content
analysis used to analyse the findings, while the literature and underlying text
findings were analysed by summative content analysis (Hsieh & Shannon,
2005). Due to the COVID-19 pandemic, the number of interviewees for the
two rounds of interviews in the data collection dropped to a total of 22, but
this is a sufficient number of interviews to achieve the research objectives
(Green & Thorogood, 2003; Lakens, 2022).
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3.12. Question development

Word choice is critical in expressing the meaning and intent of the question
to the respondent and ensuring that all respondents interpret the question
the same way. Even small differences in wording can significantly affect the

answers provided.

A substantial amount of research has been conducted to better understand
the impact of different ways of asking questions, as well as to minimize
differences in how respondents interpret what is being asked (Dodgson,
2020; Neirotti, 2021). The issues relating to question wording and other

associated elements have been addressed within this research project.

To avoid the most common mistakes in the preparation of questions, and to
control for quality (Dodgson, 2020), the following key considerations have
been addressed. First, an emphasis is placed on asking questions that are
clear and specific and that each respondent can answer without requiring
further intervention by the questioner. If a question is open-ended, it should
be evident to respondents that they can answer in their own words and the
type of response expected (issue, problem, financial estimate) should be
clear. Before each interview started, the respondents were briefed on the
ethics of this research and confidentiality arrangements. Closed questions
included all reasonable responses as defined by the researcher (i.e. the list
of options was exhaustive) and the response categories were structured so

that they did not overlap (i.e. the response options were mutually exclusive).

Moreover, only one question was asked at a time and sufficient time was
given for the response. Questions that ask respondents to evaluate more
than one concept (such as “How much confidence do you have that your C-
level management can handle financial appraisal and digitalization?”) are
difficult for respondents to answer and can lead to responses that are hard
to interpret. As a result, such questions are avoided or separated into two

parts, one concerning financial appraisal and the other digitalization.
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In general, questions that use simple and concrete language are more
easily understood and more intuitively answered by respondents. Aside
from the hard facts involved, it is also important to consider the seniority of
the questionnaire population when thinking about how easy it will be for
them to interpret and answer questions. For instance, certain concepts,
unfamiliar abbreviations or jargon (e.g. FAP instead of Financial Appraisal
Profile model) may cause confusion and are therefore to be avoided
(Dodgson, 2020).

The questions for the questionnaire were prepared to help achieve the
research objectives and were well considered; however, in research about
humans by humans, the interviewer must continually think about potential

bias and the potential ethical implications of the interview situation.

3.13. Research table

In this project, the questionnaire is an important instrument for primary data
collection. As described by Nkomo et al. (2011), the research table is an
effective way to provide a structured outline of the link between research
objectives, the respective questionnaire or case study questions and the
type of data collection used. The overarching research objectives, research
guestions and respective links to the questions included in the questionnaire
are shown in Table 4. The questions asked in the interviews and in the case,
study have been derived from literature research. As the interviews were
completed before the case study the interview questions also informed the
case study and the questions that were also re-used to further forming the
final improved FAP model. As being presented in the research table,
especially in the case study the questions were based on the practical
elements of improved decision making and digitalization. The analysis of
the data and the respective category is deductive and inductive (Mayring,
2016; Kuckartz, 2012).

133



Research Objective Research Questions Data collection instrument Interview questions Catergory Source
Literaure, bteniew Hal involedi vithinyou fim? inductve Verhogfetal, 2021
Litratre, Pteniew Does yourcompany bave  digtal e o iormarager being i charge of digtazaon” nductie Moleretal, 2020
Literaare, eniew, Case Study s the“digitaizaton” expert partof thefnancial appraisal process? inducive Verhogfetal, 2021; Yin, 2014
Literare, eniew Do you ik that financaldecision-making shouid be ‘digfaized” inductie Maleretal, 2020
Literature, bteniew Would you ke o g i i iny ? inducte Verhoefetal, 2021
Literaiure, btendew Doyoutink your curent renci is adequate for e chal fdigial fustry4.07 inductie Moleretal, 2020
Litratre, e, Case Sty i infomati inductie Rachingeretal, 2019; Yin, 2014
di:m;ﬂﬁmmzm;;‘;ﬁﬁ; Literaue, reniew, Case Sty Jou tirk ae the chal digita i ki inductie Maleretal, 2020; Yin, 2014
Literaue, eniew Jourcom I amum deductie (Finders, 2013)
Literaue, eniew Annualhous invested in T qualfcaton deductve (Flnders, 2013)
Literare, eniew Y ofntemet eated tasks per emplyee onaverage deductie (Finders, 2013)
Toinvestgate how Geman SMES inegrale Literare, eniew ‘Smarfphones as compary pfones % deductie (Finders, 2013)
pects o digalza curent Literalre, eniew Totalfalre of T systems inlast 12 mondrs deductve (Flinders, 2013)
rence decisionmaking processes ard Literaue, i, Case Sty - Speed of retuork access nmbit Geduchie Finders, 2013, Yin, 2014
o expaning e FAP madelvil Literalre, eniew Would youcorsider adighel ree? dedciie Janschiz& Penker, 2022
cortibte o knowdge. Liratre, Feniew, Case Sy it the gest iz ofrcial et you hve evazed: ¥in(014)
Literare, eniew, Case Sudy - Does your i pa inductie Verhoefetal, 2021
Literature, teniew, Case Study instructon? deductve Yin(2014)
Literatre, eniew Wihatype of company s tis? deductie Yin (2014)
Litratre, e, Case Sty f branded as ndustry 40" thetem ‘ndusty4 0 inductie Akaraanetal, 2023, Yin 2014)
Literatre, tenew, Case Study Do you tink Coronahe Jour i digiaisaton? deductive Yin(2004); Setyoko & Kumiash, 2022
Howean animproved FAP model conrbute o improved Verhoefetal, 2021; Rachinger etal, 2019 in,
decwswonmakmaIGEImanSMEﬁ p U, e, oSy Doyoutink digtalsaton brings benefis? e 04 i
Literaiure, bteniew Woud you consider a igtal nafve? inductie Janschitz& Penker, 2022
Literatue, eniew Does youri ude qual inductie Lefiy, 2000; Lefy, 2015; Jfer, 2020
Literare, teniew Could your exi I proved? inducte Alkaraanetal, 2023
Literaure, reniew Do you think stategy, e d ! inducte Alkaraanetal, 2023
Literaure, teniew, Case Study - Ave youincharge offirancialdecision mking? deductve Ticketal.(2022); Yin (2014)
Literae, eniew, Case Study - Who has the decision-making poweron inestment apprisal? inductie Ticketal. (2022); Yin (2014)
Howto defne digiaizaton and is benefis for a Gemnan Literature, tenvew, Case Sty - Traiing, educaton per employeg i absoke tems deductve Ticketal. (2022); Yin (2014)
Litrate, Feniew, Case Sty % of T employees inwork force deductie Ticketal, (2022); Yin (2014)
Literaure, teniew, Case Study - Imestmerts per employee in absolte terms deductve Ticketal.(2022); Yin (2014)
Literaure, bteniew Number o workplaces witha PC inabsolte ems deductve Noereja & Hussein, 2022
Literare, eniew, Case Study Do you tink igtaisaton bings benefs? inductie Rachingeretal, 2019, Yin, 2014
Litratre, Fniew, Case Sty irk ahoutani il dec g model? inductie Yin(2014)
Literaure, bteniew, Case Study | i deductve Yin(2014)
Toephe e edetouidgizion Literae, eniew Number of company phores inabsole fems deductie Ticketal, 2022)
;ar:::r‘smofoem:r:im:emfr::mmﬁm?:l Literae, reniew Anyaccess imitaions? deductie Ticketal (2022)
. Literatre, Flniew Wt ey actors 1 you take o accountinyourivestment decision? inductve Jfer, 2020; Pt & Lehmam, 2022
decisior-maling modelsfor German " ——— —
SES ) Literare, eniew JOur compan’ inductie Akaraanetal, 2023
mﬂmm&d‘g‘“““““”'ma”"”prAP e Feven Hate o et sl ol moce AP mode) e Lefy 200 ey 2015
Literare, eniew, Case Study - Does yourcompany setqL et be achieved e, savings orinvesiment retum per bsol. inductie Veroefetal, 2021, i, 2004
Literaure, bteniew Wihat evalation technigues are used by your company? inductve Lefly, 2000; Lefey, 2015, Jiar, 2020
Literaure, bteniew fno evaluaion, how i investmentdecision aken? inducive Krava tal, 2021; Tipuc, 2022
Literature, bteniew Woud you consider a igta rafve? inducive Tipui, 2022, anuchowski, 2022
Literare, eniew, Case Study - Howdo you evaltate captainvesment proposals? inductie Kravaetal, 2021; Yin, 2014
Literaiure, bteniew Whydo e, trateay, sk f factors and do you al her facto inducte Akaraznetal, 2003
Litratre, Fleniew Whydo yourelyonsensiiyaralss and IRR as aporisal methods? inducte Akaraanetal, 2023
Literae, reniew Trainng,educaton per employee inabsolde ms (Ngerefa & Hussein, 2022)
Literature, teniew, Case Study - Woud you corsider YU process? inducte Yin, 204,
Literatre, eniew Dojoutink your foud improve te farcial inductie Pfstr & Letmam, 2022 Lefey, 2015
Literaiure, bteniew Woud Jand inducte Verhoefetal, 2021
Howoprcily B oA i Literalre, eniew Dojyoutink emp s your organisafo? inductie Verhoefetal, 2021
aGemanSHE?
Literature, bteniew How often does th formalinvestment appraisa team megt? inductie Akaraanetal, 2023
Literare, eniew Whatevalutiontechriques ae used by your company? inductve (Azmaneta\‘(lﬂm‘ b s
Literaue, eniew Whatdoyt d digal i k inductie (Brureti etal, 2020)
Literar, ieniew, Case Sudy  What qualative corsid e ision-making? inductie Kravaetal, 2021; Yin, 2014
- A Literae, eniew, Case Study  Doyou tirk Corona h i Jour i digiaisagon? inductie Brunet etal, 2020; Setyoko & Kumiash, 2022
FAP modelwitin e German SME sector Literaure, bteniew, Case Study Do you planto update the inductie EU, 2015 Gai, 2022
by integraing digtalsaionalongside s Literaur, reniew, Case Sty Have youused any ot analical method? inductie De LaRosa & Tuly, 2021; Shomanetal, 2022
curen, adiforal decison-maling Literatre, Fleniew Have you ever corsidered economic apraisetecriques? inducte Pierce, 2007;Lefey, 2000
approachfora poskdiialised decison i, reniew How do you valatscapialnvestment poposals? indctie De LaRosa & Tl 2021, Shomanetal, 2022
meking enronmet Literaure, bteniew, Case Study - Howoften does the fomel investment appraisal team megt? inductve Ader, 2000; ALHadietal, 2020
Literaue, reniew qualtatve consic ideri ial decisonmaking? inductie (Noerefa & Hussein, 2022)
mmemkeycormderananslmammpmvedFAP ren—— Doyupnipiae e -
Literaure, bteniew, Case Study - Have you used any oter analtical method? inductve Akaraanetal, 2003
Digitalst branded as ‘industry 40" What do theterm ‘ndusty4 0" inductie Verhoefetal, 2021
Literaure, bteniew, Case Stuly  Why discourt factor e ddoyouak offerfactors? inductve Lefly, 2000; Lefly, 2015
Literare, eniew, Case Study - Why do yourelyon NPV as appraisal methods? inductie (F;manela\w(ZUm‘Hams&ELMassn,
Literaure, teniew, Case Study - Would you corsider a more Sophisicated model frequired? inductve Akaraanetal, 203
Literatre, teniew, Case Study Do you tirk stategy, d inducte (Bruret tal, 2020)
Literaure, bteniew Would you consider a more sophisicated model frequired? inductve Mayring (2007)
Litratre, i, Case Sty Whatdo ou irk about an improved nancal decisior-making mode? inducte Ractingeretal, 2019
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3.14. Questionnaire design

The aim of the questionnaire is to support the development of the expanded
FAP model and gather evidence from respondents. Surveyors previously
often approached questionnaire design as an art form, but substantial
research over the past thirty years has demonstrated the extent of science
involved in crafting a good questionnaire (Pew Research, 2019). The
qguestionnaire was designed for qualitative research with limited closed
guestions to establish the companies within the SME spectrum and get a
closer understanding of the companies participating in the analysis. As
found by a systematic review by Ricci et al. (2018), qualitative researcher
seem to use guestionnaire in a growing number for qualitative research,

similar to this project.

A further key consideration was to ensure to keep the questionnaire and
time spend for the interviews rather short. As a result, it was decided to
apply qualitative questions and limited closed questions also in the
questionnaire (Dewasiri et al., 2018) to avoid time consuming sequential
steps in the research. Also considering the research environment, where

senior managements time is constraint.

The selected respondents are senior managers in German SMEs. They are
practitioners, and their responses may be biased by their experiences. The
more pragmatic will value what works most effectively and is most useful,
and their interpretation of reality will be influenced by their own interests and
needs. Interviews involve collecting data from people about people and
require an awareness of ethics (Punch, 2014; Marsden & Wright, 2010).
This means that personal disclosure, authenticity, credibility and guarding
against misconduct must be taken into consideration (Israel & Hay, 2006;
Kvale, 2007). It is important to be aware that sensitive, confidential and
possibly harmful information may be disclosed during the data collection
process; thus, clarification about who owns the data is essential and
confidentiality must be ensured. The interviewees retain ownership of their

voice and have agreed that their names can be published (Creswell, 2009).
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The questionnaire was designed in German as the research took place in
Germany. Moreover, it was expected that interviewees would be senior
managers and, therefore, older. The older generation does not necessarily
speak or understand English well and may be reluctant to take part in
research conducted in English. Moreover, | wished to avoid potential

language barriers.

The questionnaire was designed with a logical flow to the question order,
starting with simple questions on behaviours or opinions and progressing to
more complex, sensitive or controversial questions. It was divided into four
sections. The first part, Section A, collected information about the
interviewee and the company they work for. It is important to identify the
respondent to ensure that the data collected is useful in answering the
research questions. In addition, the confidentiality arrangements were
defined including the extent to which the interviewee allowed the usage and
interpretation of their responses.

Section B focused on questions gathering more in-depth information on the
company and the quality of the fit of the interviewee and their company. The
qguestions were closed, with limited possible answers. The assumption
behind this was that the data selection process would guard against outliers
that would affect the research outcome. Analyzing these questions was
straightforward and allowed me to easily group and filter the dataset to
retrieve specific insights.

However, closed questions need to safeguard against human bias.
Psychological research indicates that people struggle to keep more than
one option in mind at one time. In addition to the number and choice of
response options offered, the order of answers can influence how people
respond to closed questions. Research suggests that in telephone surveys
respondents more frequently choose items heard later in a list (Zikmund et
al., 2013). Therefore, the number of potential responses was limited to a

maximum of five.
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One of the most significant decisions affecting how people answer
questions is whether the question is open-ended, where respondents
respond in their own words, or closed, where they are asked to choose from
a list of potential answers (Pew Research, 2019). Closed questions help
people to form an opinion and mention items that may not be cited if not
included in the potential responses, either because of personal beliefs or

because they respondents simply do not think of them.

Section C of the questionnaire contained opinion questions, with which the
respondent could choose to agree or disagree or register a neutral choice.
Personal beliefs and views on financial appraisal and digitalization were
captured by this part of the questionnaire.

The fourth part, section D, focused solely on the development of the
digitalization index, and included both open and closed questions. The first
part covered the ground for the creation of the index with the responses
received used to construe a typical structure for the index. The second part
obtained additional, individual insights into respondents’ opinions and
beliefs. The structured questions are separated into four parts covering the
key issues of affordability, human capital, usage and accessibility.
Developing a coherent digitalization factor requires responses to be
quantifiable and comparable. Codification of the responses to the open-
ended questions supports the findings from the closed questions, as
covered in the discussion and analysis section in Chapter 7.

Finally, the questionnaire offers space for additional comments made by the
respondent during the interview that are relevant to the research and data
collection. These statements are listed in the Appendix and may provide

insights for future research.
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3.15. Question format

The questions were formatted to provide a variety of measurable data inputs

on different scales and followed a logical structure. Four types of question

were used:

Closed questions: in which the respondent could choose between a
number of predetermined alternatives (Section B in the

guestionnaire)

Questions with multiple-choice answers: in which the respondent
was asked to tick the applicable predetermined alternatives (Section

C in the questionnaire)

Questions with a rating scale for answers: in which the respondent
decides if a statement is important or not (Section D in the

guestionnaire)

Open-ended questions: in which respondents are free to answer

according to their own views (Section E in the questionnaire).

Some of these question types are answered by respondents ticking a box;

they take up little space and are simple for the researcher to codify and

analyze. The resulting data conformed to three kinds of measurement

scales: nominal, ordinal and interval. The majority of questions in the

guestionnaire and also in the case study are open type of questions and

require further and more detailed content analysis.

3.16. Expert interviews

Interviews are often seen as a superior data collection method. Qu and

Dumay (2011) describe three types of interview in social science research:
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Unstructured interviews: The interview follows no defined set of questions.
Complete freedom is given to the researcher and interviewee to discuss
opinions, behaviours or reactions on a subject. The outcome can be difficult

to analyze and compare.

Semi-structured interviews: The interview follows a specific schema, with
topics, sample sizes, people to be interviewed, and questions to be asked
determined in advance by the researcher, who has more control over the

situation, questions and reactions.

Structured interviews: A standard format and questions are used. The
interviewee can select from fixed-response categories. A systematic
sampling procedure has been performed to select a random number of
interview partners from a selected group. The analysis is conducted by a

combination of quantitative measures and statistical methods.

According to an exploratory study by Robison (2002), in-depth interviews
can be very helpful in discovering what is happening and seeking new
insights. Therefore, interviews provide an accurate and clear picture of a
respondent's position or behaviour. Qu and Dumay (2011) had similar
findings on the nature of open-ended questions and the freedom given to
respondents to answer according to their own views with no constraints or
limited alternatives to choose from. According to Déringer (2020), experts —
also frequently referred to as key agents — are defined as having a pivotal
role in decision making. However, there is also critic towards interviews as
a method of data collection mainly around interpretation of data (Hofisi et
al., 2014).

Primary data is obtained from expert interviews together with the
questionnaire. The in-depth interviews with senior management, to gain
data on decision making in the framework of financial investment appraisal
and digitalization allowed an examination of the relevance of the data and
information for success in the industry. The findings will be analysed with
content analysis, applying both deductive qualitative and inductive

qualitative categorization (Mayring, 2016; Kuckartz, 2012).
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The sampling of expert interview partners was completed in March 2018
and the interviews were held from June 2018 to October 2020, either at the
office of the interview partner or via a virtual platform. The questionnaire
was not shown to interview partners in advance; only the ethics and
disclosure requirements were disclosed in advance, in line with ethical
research regulations. The purpose of conducting these interviews was to

collect additional data to help answer the research questions.

The experts were chosen based on the relevance of their experience for this
research. All participants had substantial industry experience, gained over
a long period, and had held various positions in other companies within the
scope of research, as documented in the Appendix.

3.17. Coding process

To organize the interview data and extract the relevant information NVivo
was used to organize the interviews and support the coding process of
labeling and organizing qualitative interview data to identify different themes
and the relationships between them (Davidson et al., 2023). The initial
coding process is inductive qualitative and deductive qualitative (Yin,2008),
I.e. developing codes directly from the data and from the literature. In this
way the codes stay close to the data, rather than the ideas and prior
understandings of the researcher. The codes where were identified by
reading and re-reading the interviews and identifying the codes and themes
in NVivo, literature frequently describes this process as cycles. Each
iteration refined the codes further, resulting in the final coding table. Detailed

explanation of the coding is further described in 5.3.
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3.18. Case Study

A case study, employing the empirical technique of participant observation,
is often used to ascertain the acceptance and relevance of a specific
research observation, but can also be used for data collection (Sirris et al.,
2022). Research on case studies by Yin (2008) goes deeper and finds that
the case study is characterized by the employment of multiple evidence
sources including interview, analysis of secondary data — for instance
corporate documents and financial data, focus groups, surveys and
observation, which may be analyzed by a variety of methods, including
qualitative content analysis and financial analysis (Neukirchen, 2017; Yin,
2014).

According to Yin (2014), a case study can be used to explain, describe or
explore events or phenomena in the context and situations in which they
occur. This can help to facilitate a better understanding and explain causal
links and pathways resulting from new initiatives, services or product
development in organizations. It contrasts with experimental designs, which
seek to test a specific hypothesis by deliberately manipulating the
environment. This approach is widely applied in the healthcare or medical
sectors, for example, in randomized controlled trials of new drugs that
compare outcomes with a control group. More generally, a case study
approach can help to capture information on more explanatory “how”, “what”
and “why” questions. The case study approach can provide a reality check
and offer additional insights into the gaps that exist and why one
implementation strategy may be chosen over another within an

organization.

The case study is often perceived as less objective, because its qualitative
character results in narrower comparability and a lower likelihood that
repetition will achieve the same outcome. This viewpoint is driven by the
perceived lower level of quantification, representative validity or robustness
than quantitative approaches (Yin, 2014). Compared to standardized

responses from quantitative surveys, this is a valid argument. However, the

141



purpose of case study research is to provide deeper insight into a live
contemporary business issue in one or a small number of organizations,
allowing other elements — such as emotions and reactions — to be captured
in the context of the interview. Therefore, it is the depth of new knowledge
and insights gained from experts that is important, rather than the
application of the findings to the whole population (Polkinghorne, 2005). As
outlined in the section on data collection, purposive sampling in which the
researcher selects suitable experts was employed in this study, to ensure
that facts and opinions are gained about the research objectives from those

closest to the observed problem (Lohr, 2021).

Different conceptions of case study research also exist. For example, the
case study is sometimes perceived as an appropriate method in the
exploratory phase of an investigation or for descriptive phase surveys or
interviews; in the explanatory phase, it is useful in determining causal
relationships between the observed phenomena investigated by
experiments, a positivist, scientific-like stance (Anjana & Choudhuri, 2018).
However, each of these investigative approaches is an option in empirical
research methodology, because there are different ways of collecting data
and interpreting empirical evidence. When conducting case studies, there
is a risk of lack of objectivity, quantification, representative validity or
robustness (van Dongen & Sikorski, 2021). However, the rigour of
quantitative studies is based on validity exemplified by credibility and
trustworthiness, rather than generalizability, and is accomplished by
reporting the findings transparently using thick description, which allows the
reader to understand how interpretations have been made (Ballinger, 2004;
(Lohr, 2021).

Essentially, the suitability of the case study as an approach depends on the
research objective and specific research questions. The specific structure
and methodology of a case study also determine the quality of the insights
gained in terms of validity and scientific added value. In this thesis, deep,
detailed knowledge is required to answer the research question; thus, the

case study is justified as a strategy (Neukirchen, 2017).
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The case study and improved investment framework will be tested within
the ROY group’s German SME business. The ROY group is a former
leading sanitary ceramics producer from China. The group decided in 2015
to leave China and build a workshop in Germany to produce high-quality
ceramic products. The investment decision and factory decision making
process in Germany is used as an example case study for this thesis. Like
the human factor of this thesis and investment decision making itself, the
case study is centered on human decisions within a company that is working

towards Industry 4.0 (Nguyen Ngoc et al., 2021).

3.19. Qualitative and quantitative data collection

Qualitative and quantitative data collection differ by the way of answers both
methods provide. Qualitative data answers the ‘why’ behind a correlation or
phenomenon, whereas quantitative data answers the ‘what’ and ‘how’ of a
behavior (Schoonenboom, 2023). Quantitative data collection is used to
collect data about countable, measurable, and number-based data that
quantifies correlations into hard facts. Data is primarily obtained by surveys,
guestionnaires, or available statistical data packages. Results are being
formed to formulating and verifying hypothesis around a correlation and
numerical verification. There are various sources for quantitative data
collection like controlled observations, polls, surveys, and questionnaires.
In this research project data is collected by questionnaire, which has limited
closed questions. The strength of quantitative data collection is an objective
analysis of the data because bias is less likely to occur in quantitative
analysis, as the data are statistic in nature. Resulting in less room for a
researcher’s subjective reasoning to influence results and outcomes
(Albers, 2017). Also, the data collection process is frequently easier as
usually no detailed explanation is required to be given to the respondent.
However, data collection for quantitative data frequently requires a larger

number of respondents to achieve a meaningful (Jamieson et al., 2023).
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For qualitative data collection there is primarily distinguished between
primary and secondary data collection. Primary data is collected directly
from the research project participants and used expressly for research
purposes. In contrast secondary data is collected by from data that already
exists. Secondary data was not collected for the purpose of a research

project, but rather for other purposes (Jamieson et al., 2023).

Whereas qualitative data collection is about descriptive and non-numerical
data that explains the ‘why’ behind a phenomenon. In this method frequently
semi-structured methods like in-depth interviews, focus groups, and
participant observation are employed. Choosing the right method is
important to support the research project outcome as each of the
aforementioned methods offers different levels of insights. While focus
groups allow to collect data rather quickly from multiple participants and can
result in a robust conversation between the participants, providing very rich
and genuine responses, in-depth individual interviews allow for a more
personal interaction with a participant. (Khoa et al., 2023). As qualitative
data collection requires more patrticipation by the researcher in the actual
data collection process, it should be noted that the research stays neutral
or impartial in the process to avoid biases, which is critical to collecting
honest and genuine responses from participants. Due to the richness of
data frequently qualitative research does not require a large number of
participants to generate meaningful data inputs. As outlined before a case

study is recognized in literature as a qualitative research method.

3.20. Rejection of other research paradigms and

methods

The methods selected in this thesis are based on a best-fit decision, as this

thesis adopts a qualitative research design, which is not statistically
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representative but an observation of a phenomenon representing complex
social realities (Lenger, 2019). For this type of research project, it was
necessary to select various methods to collect and analyze data and draw
conclusions based on the outcome. To this end, as noted above, several
methods were used, including interviews and a case study, a combination
of methods and considerations that position this work as qualitative
research with limited quantitative elements. In contrast, other schools of
thought include positivism, in which ontology is on objective reality and the
epistemology of knowledge is real, objective and obtainable through
measurement and statistics. In such approaches, only methods that provide
statistical or measurable outcomes — such as surveys and statistical
analysis — are permitted. In contrast, in the field of interpretivism, the
ontology of subjective reality prevails, which asserts that knowledge is
dependent on beliefs, values and lived experience (constructivism). In this
theoretical perspective, the typical research methods applied are case
studies, hermeneutics and field studies (Bouncken et al., 2021).

Both methods have limitations. As a result, pragmatism is the ideal
methodology as its ontology is subjective or objective and its epistemology
is that knowledge is obtained by doing and acting.

The reason for the qualitative approach with limited quantitative elements
has been detailed in previous sections alongside the selected research
methods.

3.21. Data collection bias

Any type of data collection may be subject to bias. This occurs when the
researcher’s personal preferences or beliefs affect how data samples are
gathered. In this research project, various biases have been identified in the
course of the data collection process. In particular, the key element of
digitalization was presented in the semi-structured interview as a positive

element, and interviews with key decision-makers were arranged with their
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knowledge that the research project centred around the digitalization of

investment decision making (Fleming et al., 2022).

The interviews were held in person or through video conference systems
and allowed the interviewer to directly interact with the interviewee.
However, as the topic of the interview was about digitalization, which is also
an important aspect of business decision making a potential bias could
occur. This potential bias was identified and, therefore, | decided not to
share my personal view on digitalization during the interviews to limit any

further potential influence.

It is not possible in research to completely avoid bias, but it is essential that
any form of bias is limited. Explicit and systematic methods lead to more
reliable results which, in turn, act as a basis for drawing conclusions and
making decisions (Neal et al., 2022). However, accepting and identifying
bias in the data and sampling process, and recognizing potential bias in the
conclusions go some way to limiting the impact of bias on research.
Understanding research bias allows the researcher to review the scientific
literature and avoid inaccurate conclusions critically and independently. A
thorough understanding of bias and how it affects study results is essential
for the quality of findings and the conclusion of the research project (Benitez
et al., 2019).

3.22. FAP model prior to improvement

The FAP model as developed by Lefley (2001) is currently not widely used
by practitioners. A reason for this maybe that as an advanced decision
making model the time was not right. As the key driver of financial decision
making, discount rate, which is frequently linked to the main refinancing
rate, was at an all-time low in the recent years. However, digitalization, also
branded as the 4th industrial revolution, drives key decisions at companies
(Altintac, 2022). This is not capture by the existing FAP model, as it only

captures the project-specific risk, strategic benefits as well as the NPV of a
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project (Lefley, 2015). Further in literature no evidence on practical
application for SMEs has been found on the existing FAP model. Improving
its relevance by adding the relevant factor of digitalization to take into
account the ongoing 4™ industrial revolution improves the importance of an

improved FAP model.
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Chapter 4. Research model development

The key aim of this research project is to develop an improved FAP model
that includes the additional variable of a digitalization index. This index will
help to support improved decision making with a revised financial appraisal
decision making model. Evidence of the need to improve the FAP model is
provided, together with further links between the questionnaire and the
model development. In the last section of this chapter, the influence of
COVID-19 on the research is described. The following chapter addresses
data analysis and the results.

4.1. Introduction

Models play an important role in research as they can be applied to test and
understand multifaceted systems and theoretical constructs and to create
connections between research and society (Ke et al., 2021; Bhattacherjee,
2012). A model is a basic representation or abstraction of an actual
situation; it shows the direct or indirect interrelationships between actions
and reactions in terms of cause and effect. Since a model is an abstraction
of reality, it may appear less complex than the reality itself. The model, to
be complete, must be representative of those aspects of reality under
investigation (Shafique & Mahmood, 2010). The key characteristics of a
model, as defined by Leimkuhler (1972), are relatedness, transparency,
robustness, fertility and ease of enrichment, or the ability to modify and
expand. All these elements are found in the existing FAP model and,
therefore, this research project aims to expand this model with a
digitalization factor. Like the balanced scorecard model, which was also
expanded over time with additional factors, depending on the organization
involved, various additional factors can be included such as ESG criteria or

carbon footprint. ESG stands for Environmental, Social and Governance
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and refers to different criteria from these three areas that can be used to

assess the sustainability of a company.

The model applied is the existing FAP model with an extension for
digitalization. Alongside data collection and rigorous analysis, the

development of the research model is a key element in this research.

As outlined in the introduction, financial leaders can choose from various
financial decision models. In certain industries such as banking, mandatory
DCF models like VaR must be used and the results reported to authorities.
In German industry, there is no such requirement and managers frequently
employ models that have been used for decades with known shortcomings
such as the IRR (Yan & Zhang, 2022). The literature promotes alternative
and improved models, such as the NPV, but many organizations simply
accept the risks as their business model has proven stable enough to

survive challenges so far.

Companies today generally have an established committee structure to
discuss potential investment and appraisal projects (Al-Hadi et al., 2020). In
such committees, the qualitative aspects of an investment decision prevail
and, as found in the literature, are most often associated with opinions and
intuition (Imran & Rautiainen, 2022). Moreover, managers tend to be
reactive, not proactive, in this respect and do not take into account what
new technology and digitalization can bring to the company in the future.

Furthermore, managers are often incentivized financially to follow a certain
strategy or achieve a defined strategy target. This potentially unilateral
decision making process may harm a company’s performance and results.
Single-target decision making models are either purely financial and
economically driven or based on one-sided policy, but there is a need to re-
think financial decision making by accepting a more multi-faceted approach
that looks at investment from different angles. Empiric research by
Weerasekara and Bhanugopan (2022) has shown that financial decision
making in larger SMEs is often linked to more decision-makers being

involved.
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This so-called “meeting culture”, established to facilitate decision making
but frequently leading to no decision being taken, hinders companies from
achieving their full potential, as opinions and discussions are expressed in
an unstructured way, influenced by company politics and hierarchy.

To circumvent such shortcomings, the FAP model was developed, with its
distinct profile approach that identifies the financial, strategic and risk
elements of an investment decision. Also the human factor, such as
personal preferences and or past experience, plays an important role in

companies’ investment decision making (Nguyen Ngoc et al., 2021).

4.2. The need for an improved FAP model

The FAP model adopts a pragmatic approach towards investment appraisal
by combining strategic, risk and financial aspects. The model was based on
a management-centric decision making process with a focus on versatile
usability for decision making. The financial appraisal techniques
predominantly used make their calculations taking no account of a
company’s strategy or risk position. By linking the three elements of finance,
risk and strategy in one appraisal model, the quality of the decision should

be improved and lead to improved company performance (Lefley, 2000).

Other research has previously attempted to link improved financial decision
making and investment appraisal models with improved company
performance (Alkaraan & Northcott, 2007). In reality, managements tend to
continue to use basic financial appraisal techniques, easy to apply and
understand, as no direct link between the aforementioned relationship from

theory has been observed in the real world.

The continued reliance on basic appraisal techniques is most likely due to
promoting short-term results, as reflected in personal short-term financial
benefits and personal career advantages as performance is frequently

measured by short-term financial returns.
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Such short-term incentives go against the need for long-term decision
making to improve company performance. However, in owner-managed
SMEs, intuition and personal judgement often overrule economic or
financial appraisal models. At the same time, books on financial appraisal
and better decision making sell well, which may be a sign that managers
want to do better and improve their financial appraisal techniques and

financial decision making.

The recent COVID-19 pandemic has put substantial pressure on every
company in Germany, either through external requirements, such as
allowing staff to work from home, or by the pressure to improve efficiency.
This has required companies to a) consider digitalization/digitization
projects and b) understand their digitalization position. Rather than
introducing a new metric on how to measure digitalization in a company, the
aim is to improve overall decision making with an improved FAP model and
promote an improved method of financial appraisal. The focus is on
producing a model appropriate for actual business use and decision making

in a more digitalized business environment.

Despite the advantages of the existing FAP model, it is a relatively complex
and time-consuming financial appraisal method, due to its set-up. This may
be why it is not widely known or applied by organizations in decision making

processes.

Most recent studies on digitalization focus on national or industry
comparisons and work with standards that do not wholly reflect digitalization
needs; for example, fast broadband access does not necessarily mean that
the industry or country is a digitalization leader (Forrester, 2018). Moreover,
within organizations, the greatest challenge is that any change or
transformation process fails due to staff resistance (Bucy et al., 2016). To
overcome this issue, it is essential to involve key staff and internally promote
projects. This is a key element of the improved financial appraisal profile

model.
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An improved financial appraisal profile model includes a fourth dimension to
measure and estimate the digitalization status of the company. As outlined
previously, the improved FAP model includes digitalization as a key variable
in today’s digital world. Adding another dimension to the FAP model remains
true to its original approach. Unlike existing conventional investment
appraisal models, it is a dynamic multi-attribute model based on a profiling
protocol. To get to the additional attribute of the model the research
objectives have been defined to lead the way to an improved fourth
dimension FAP model. Not only does it allow additional variables to be
considered for investment decision making, but it also can adapt to a unique
company situation. The way to the improved FAP model is depicted in

Figure 15.

Existing Financial Appraisal Profile Model

Net Present Value

Profile (NPVP) Strategic Index (Sl1) Project Risk Profile (Sl)

+

Research objectives

1. To investigate how German SMEs integrate aspects of digitalization into their
current financial decision-making processes;

2. To explore the extent to which digitalization can be incorporated into the FAP
model as a means of enhancing mainstream financial decision-making models for
German SMEs and how expanding the FAP model will contribute to knowledge;

3. To develop a practical application of the FAP model within the German SME
sector by integrating digitalization alongside the current, traditional decision-
making approach, to fit the post-digitalized decision-making environment.

4

Improved Financial Appraisal Profile Model

Figure 15: Improved FAP model concept

Source: Author
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4.3. Scale development of research model and its

validation

Various frameworks have been proposed in the literature to define the scale
and result validation of survey-related research. For example, Mackenzie et
al. (2005) suggest a framework for formative and reflective constructs, while
Dunn et al. (1994) explain a scale development and validation process.
Before the research model could be validated, the following steps were
taken in its development. As discussed in the introduction to Chapter 1, this
research project focuses on the FAP model and the role of digitalization in
the financial decision making of German SMEs. The research model and
scale are interconnected: the model development influences the
guestionnaire structure and questions asked. In the following, the scale is
explained and the model development defined. The overall process is

depicted in Figure 16.

Figure 16: Scale development

Source: Author
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4.4.  Questionnaire layout and research objectives

The questionnaire and primary research are key elements of this research
project. A questionnaire is a standard research tool involving the use of
standardized questions in an interview to collect data about people and their
preferences, thoughts and behaviours in a systematic manner
(Bhattacherjee, 2012). As a result, the questionnaire follows a systematic
approach and the questions asked aim to answer the defined research

objectives.

As outlined in the section on questionnaire design, the questionnaire is
structured in four parts. The first part, A, is not related to any research
objective, but provides insights into the company being researched. Section
B provides insights on Research Objective 1, to investigate further how
German SMEs integrate aspects of digitalization within their financial
decision making. These questions set the framework for the digitalization
index and determine the preferred analytical methods. Part C paves the way
for Research Objective 3, which is concerned with post-digitalization
aspects and requires the interviewee to either agree or disagree with pre-
defined statements on future development and challenges such as Industry
4.0. Part D supports Research Objective 2 and discusses the digitalization
index. This index forms part of the improved and extended FAP model and
is a key element for further improving financial decision making with
digitalization. Part E combines Research Objectives 2 and 3 and allows the
interviewee to respond openly to questions. From a research perspective,
this section provides helpful additional insights as each interviewee reacts
and responds differently to the questions. This also supports the research
objectives as it allows additional insights and enables the objectives to be
seen from different angles, relevant to the interviewee and potentially future

users of the improved FAP model.

Each section of the questionnaire was created to allow the relevant
information to be gathered for this research project, while also facilitating a

smooth interview process to promote a high acceptance rate. Open
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guestions are the ideal instrument for research as they allow the meanings
and experience of the interviewee to be captured. In reality, however, this
would result in a large rejection rate for the questionnaire as interviewees’
motivation decreases with the length of an interview (Schréder et al., 2016).
Given the response rate of 34%, the questionnaire is deemed to be relevant
as response rates for this kind of questionnaire usually range between 12%
and 44% (Wu et al., 2022; Sezer & Brochner, 2019).

Following a methodical approach, the questions are based on the three

overarching research questions.

4.5. Development of the questionnaire questions

The questionnaire was structured and organized as described above. A
quantitative written questionnaire with additional free text fields was
constructed based on the research questions. The quantitative approach is
often seen as typical for testing already well-defined research questions.
Closed questions are asked to allow better analysis and comparison of the
answers. Given strengthened data protection laws, closed questions allow
greater anonymity as only pre-defined answers can be given. A great
disadvantage of pre-structured closed questions is the limited range of
possible answers. Open questions allow the researcher to capture further
insights and information that could not be captured with closed questions
(Bortz & Doring, 2005).

The questionnaire was intended to allow straightforward and unbiased
answers to increase the likelihood that it would be fully completed.
Moreover, the intention was to make the questions easy to understand and
precise, to facilitate clear decision making and opinion-sharing. | tried to
formulate the questions as simply and precisely as possible, to avoid
branching questions (“if no, then continue”) and to address only one area of
content in one answer option. In principle, the questions do not require a

logical structure, but care was taken to avoid contextual effects. It would
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also have been possible to reduce contextual effects by asking differently
worded questions on the same thematic background at different points in
the questionnaire (Ribsamen et al., 2017). However, this would inevitably
lead to a more extensive questionnaire, which could possibly lead to a
higher dropout rate due its repetitive nature, especially as the interviewees
have time constraints. Some evidence suggests that at least 5% of
respondents answer scale items carelessly (Meade & Craig, 2012), and this
can rise to 60% when respondents receive little or no incentive to complete
a guestionnaire (Hauser & Schwarz, 2016). For this type of research, the
guestion of incentive is less relevant, but the results for improved financial
investment decision making will be shared, anonymously if requested by the
participant. This may be considered some form of incentive. To avoid
careless responses, which directly challenge the validity of any scale
measurement and can lead to misleading findings and conclusions, |
conducted all the interviews myself (Bowling et al., 2016; Maniaci & Rogge,
2014) either in person or by means of a video or telephone call. Due to the
constraints identified, overcomplicated or time-intensive questions would
possibly have led to abstention. If | had not conducted the interviews myself,
some participants, responsible sources of important information, may have
refused to answer certain questions. However, the interviewer must
understand that their presence may influence the interviewee (Adams-
Quackenbush et al., 2019; Zhao, 2021). Various biases have been identified
in the literature and, as the interviewer, | was aware of potential biases
(Cheron et al., 2022). As a result, stringent procedures were established
and the questionnaire was designed in stages to try to overcome or avoid

potential biases.

A further device used by many researchers conducting a questionnaire is
attention checks (Berinsky et al., 2014; Curran, 2016; Huang et al., 2015),
usually in the form of items embedded in the first part of a questionnaire
with an obvious correct response. Their purpose is to identify careless
respondents and allow researchers to screen them out prior to analysis
(Maniaci & Rogge, 2014). As an easy and efficient means of protecting

scale validity, attention checks are now widely employed and considered to
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be a desirable feature in questionnaire designs across all disciplines
(Bowling et al., 2016; Hauser & Schwarz, 2016a). Despite their benefits,
attention checks have limitations and can also lead to overthinking by
interviewees due to their obvious correct response (Curran & Hauser,
2015). Indeed, recent findings showed that the inclusion of attention checks
caused respondents to approach subsequent questions differently (Hauser
& Schwarz, 2016). No attention checks were included in this questionnaire
as it was completed during an interview process and not sent out

anonymously.

Developing the questionnaire included putting sufficient thought in the
combination of qualitative research and limited closed questions approach.
As outlined by Schoonenboom (2017), there is a need to consider the level
of interaction between quantitative and qualitative as well as the right
priority, timing and understanding on how to mix both. These considerations
have been included in the design process of the questionnaire and the
decision was taken to priorities the qualitative questions over quantitative
data. Especially, as the research also includes a case study in context of
this thesis is regarded as qualitative as the I, as researcher are an insider,
and the decision making is down by subjective and multiple individuals. The
integration of assessing both perspectives to build in the study

accomplishes this aim and provides new insights.

As outlined above, the questionnaire is divided into five parts, including a
section on the economic profile of the interviewee. The various parts of the
semi-structured questionnaire are outlined in the paragraph below, while the

complete questionnaire is shown in the appendix.

4.5.1. Part A — Basic Data

The first section of a questionnaire should define the basic data and
establish details of the interviewees (Schnell et al., 1998). The questionnaire
in this project starts by collecting the economic and statistical data of the

interview partners. However, this preliminary information must not be too
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detailed, because "a too detailed description of the organization or persons
behind a questionnaire can have a negative influence on the
meaningfulness of the answers" (Batinic et al., 2001). It is a key element of
this research project that the interviewees are all senior managers or
managing directors of German SMEs. The basic data show that all
interviewees fall within this category. The basic data are used to categorize
and analyse the overall dataset based on the key variables asked for in this
section (Yang et al., 2022).

4.5.2. Part B - Multiple-Choice

Frequently questionnaires use a Likert-type scale for possible answers
(Steiner & Benesch, 2021). However, in this research, the questions were
mostly answered by either “yes” or “no”. No abstention option was offered,
as it was assumed that all questions could be answered. This narrows down
the possible answers and limits the time a person may take to answer a
question, reducing thinking time (Greving et al., 2022). This creates a better
momentum and encourages the interviewee to respond intuitively, rather
than overthinking their answers. The multiple-choice section first addresses
organizational questions, transitioning gently from the first part of the
guestionnaire which covered basic data. The rest of the questionnaire asks
for details on investment decision making and methods used or known. This
can be used to identify whether advanced methods of investment decision
making are already used within the company or whether a more detailed
presentation of improved methods for investment decision making is
needed (Kung et al., 2017).

4.5.3. Part C — Scaling questions

In this section, the interview partner was asked to respond on a Likert scale.
Each question was answered with one response only and neutral responses

were possible. There has been some debate in the literature on the optimum
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number of points in a Likert scale. Although Bouranta et al. (2009) suggest
that 5-point rating scales are less confusing and increase response rates,
Diefenbach et al. (1993) report that seven-point item scales were best
overall and were felt by respondents to be the most accurate and easiest to
use. Westland (2022) suggests that it is more important to focus on the
mapping of the information gained from the interviews to avoid potential
information loss and proposes a balanced, centred and individual approach
to scaling questions. For this research, a five-point Likert scale is sufficient

due to the type of question asked.

4.5.4. Part D - Combined scaling and multiple-choice questions

It is common to use a combination of methods in questionnaires. As the
guestionnaire is structured according to the methods used and key items
asked, this section is a combination of both methods (Lane et al., 2021),
which can provide additional insights. This requires the questionnaire
guestions to be created in a way that not only captures the theoretical
concept under evaluation but also minimizes the impact of their design
characteristics on the quality of responses (Wainer & Thissen, 1992). Using
both methods within one question can provide improved response quality
and additional information gains (Boateng et al., 2018).

4.5.5. Part E — Open questions

In the last section of the questionnaire, open questions are asked. Open
guestions can provide interesting qualitative findings that may lead to new
insights or help to develop future research ideas (Tenny et. al, 2022).
Moreover, open questions can support the quantitative findings of research,
such as context and sentiment between the numerical results. Two
disadvantages are associated with open questions. First, too many open
guestions can render the analysis and interpretation of the findings

extremely time-consuming (Morandini et al., 2021). Second, it can
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complicate the comparative analysis of qualitative answers. To reduce this
risk, the number of open questions has been limited to the same size as the
other questionnaire sections. Open-ended questions can discourage
participants with lower levels of literacy or, in this research, a lower level of
seniority within the company, which may reduce the quality of answers
(Berinsky et al., 2014) leading to a loss of potentially relevant insights.
Interviewees may feel more comfortable with closed questions (Reja et al.,
2003; Schmidt et. al, 2020). As suggested by Dutta & O’Rourke (2020), the
open questions in this questionnaire are genuinely open-ended. The
participant is free to answer without any limitations. Two other open
question types are defined as either “technically open-ended”, such as year
of birth, or “apparent open-ended”, when the respondent is asked to select

the answer from a list too long to be included in the questionnaire.

4.6. Covid-19 Implications and link to digitalization

In January 2020, a new virus emerged from mainland China with adverse
effects on the global economy and personal lives. A survey by the UK
Research and Innovation Centre found that research projects were
negatively impacted (UKRI, 2021). The survey cites three main areas of
impact: the impact on the research itself, the impact on mental health and
the impact on future careers. The impact on conducting research was
highlighted, with 58% of respondents reporting that COVID-19 had made it
impossible for them to carry out the research they had planned, while 88%
of respondents with child-caring responsibilities reported that these
associated responsibilities had a negative impact on time for their research.
This applied equally to both genders. On the positives, 56% reported that
less commuting and 43% that less work-related travel had positive impacts
on their time for research. The survey does not disclose information on
respondents and, therefore, it can be assumed that few DBA students were
involved. COVID-19 had a significant impact on this research on various

levels. First, | was faced with an ever-increasing workload due to the
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restrictions imposed in Europe, Asia and USA which required tremendous
efforts simply to keep my business in operation. In terms of the research
itself, it delayed the interviews as interview partners were also facing
challenges and prioritising efforts to save their businesses over making time
for an interview. A recent study by The Deutsche Institut fur
Wirtschaftsforschung (German Institute for Economic Research) (DIW),
established a connection between increased workload, the economic
difficulties of companies due to the pandemic and the resulting measures,
especially hard lockdowns around the world (DIW, 2021). The research
suggested that the longer lockdowns and other stringent measures were in
place, the more difficult the recovery would be, rejecting the V-shaped
scenario that some politicians and research institutes suggested during the
first lockdown in Europe in spring 2020. Apart from the hospitality sector
especially, any type of SMEs were some of the worst affected. As this
research project centres on these companies, the effects of Covid-19 need
to be examined. Therefore, the interviews were partially repeated to
consider this dramatic scenario in the context of this research project.
Moreover, digitalization played an increasingly interesting role during the
pandemic, with a drastic acceleration in the drive for digitalization within any
organization. One of the underlying assumptions of this research project is
that digitalization is a variable that can drive economic change and,
therefore, needs to be considered in any financial decision making. In the
context of COVID-19, the virus could be seen as a fertilizing factor, forcing
companies and business owners to invest in digitalization and IT to keep
pace and not be driven out of business by their passivity. Research by
Deloitte finds that COVID-19 drove digitalization in all business sectors
(Deloitte, 2021). Within businesses, the Deloitte data show that digitally
mature companies can react to the crisis with above-average flexibility.
They tend to take medium- and long-term measures, which enable them to
remain at the forefront of competition. As expected, the consumer goods
and services industries tended to react more flexibly. For capital-intensive
industries such as those in the automotive and chemical sectors, however,

structural measures are a challenge. Nevertheless, especially in the
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automotive environment, there is a focus on short- and long-term measures,
such as cost reduction versus technology investment. In particular, long-
term measures are currently being evaluated to improve the overall IT
infrastructure, as short-term measures such as asking staff to work from
home overwhelm the current IT infrastructure of most medium-sized
automotive companies. Finding staff with the relevant IT knowledge appears
to be a challenge; therefore, companies are considering relying on external
digital workarounds such as cloud-based solutions with pay-as-you-go

options until they have established the appropriate IT infrastructure on site.

Many companies and decision-makers, however, are wary of IT and the
difficulties surrounding it and therefore have doubts about IT investment, as
research by BITKOM (2021) found. The representative study found that
over a year after the first lockdown, only 12% of all companies with 20 or
more employees still doubted the economic benefits of digitalization for their
company. At the beginning of the pandemic, a year earlier, 27% said they
were unclear about the benefits, while two years earlier the figure was as
high as 34%. At the same time, nearly two-thirds (64%) currently believe
that digital technologies are helping their company to cope with the
pandemic and in almost all companies (95%), the digitalization of business
processes has gained importance as a result of the pandemic. So far, two-
thirds of the respondent companies have weathered the pandemic very
badly (38%) or rather badly (28%) and only one-third rather well (26%) or
very well (5%). Almost one in four (23%) believe they will come out of the
pandemic stronger, but more than one in three (38%) see their existence
threatened by the pandemic. Bitkom finds that "the pandemic is tearing open
a digitalization rift in the German economy”. In around half (47%) of the
companies, coronavirus has triggered long overdue digitalization projects,
but in another half (52%) digitalization projects have been put on hold.
Around half the companies (46%) see themselves as pioneers in the
digitalization of business and administrative processes, while the other half
(50%) are laggards. The current study shows that digital office solutions
have arrived across the board in companies, but much potential in the use

of individual applications. Thus, 93% say that they use individual solutions
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such as CRM, ECM or ERP, and another 4% are planning or discussing
such use. However, only 48% digitise documents, 44% use workflow
management, for example for approval processes, and 41% use electronic
archives and document management. Output management, for example for
generating documents, is used by 35%, 27% have introduced digital
solutions for cross-departmental research and 21% use digital signatures.
Digital communication is becoming increasingly important in the workplace.
During the pandemic, the use of messenger and collaboration tools such as
Teams and Slack for internal and external communication increased
sharply. Two-thirds (66%) frequently use messenger services, compared to
just 50% a year ago and only 37% three years ago, while 45% frequently
use collaboration tools, compared to 36% a year ago. Video conferencing
also became standard in the pandemic, with two-thirds of respondents
(67%) using it frequently, compared to 61% at the beginning of the
pandemic and just 48% two years earlier. Smartphone use is also rising, at
89%, up from 81% (2020) and 51% (2018). There is almost no change in
social media use compared to the previous year, with 30% saying they are
users (2020: 29%, 2018: 25%) and all companies continue to use email
frequently. The trend is reversed for traditional communication channels.
Only 60% frequently post letters, compared with 56% in 2020 and 71% in
2018, and faxes are used frequently by only 43% of all companies, down
from 49% a year ago and 62% two years ago. The pandemic has
accelerated changes in communication that began in recent years but the
pace of digitalization is currently slowed by a lack of digital competence.
Only 56% of respondents have the employees they need to drive the
digitalization of business and administrative processes. A year ago, 72% of
the companies still had sufficient digitally competent employees.
Nevertheless, only 64% invest in the digital training and further education of
their employees (down from 70% in the previous year). And only just under
half of the companies (54%) have managements with the necessary digital
competence to drive digitalization processes forward. Where digitalization
IS now gaining significant importance for companies and needs to be driven

forward more strongly, the lack of expertise is more noticeable than ever.
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The greatest hurdles that companies see for the digitalization of their own
company are a lack of standards (64%) and excessively high data-
protection requirements (63%). However, general legal regulations — such
as the requirement for paper forms — also hinder digitization projects (47%),
as do security concerns. For example, 61% of companies fear unauthorised
access to sensitive company data, 57% cite IT security requirements that
are excessively high from the company's perspective and 49% fear data
loss. Finally, the costs involved are high: 57% complain of the need for too
much investment, 55% lack the time, 42% need external advice and 39%
see a general resistance to digitalization in the company. Digitalization and
COVID-19 are two items that in combination drive the need to improve any

financial decision making.

4.7.  Critical perspective of digitalization

Digitalization and digitisation are frequently seen as bringing benefits to
economy and society. As a researcher and individual, | am biased as | can
see the benefits to my company brought through digitization of the business
and without digitalisation this thesis would not have been possible.
However, there are also critical perspectives that should not be omitted and
considered. Any process that is fully digitized and runs automatically bears
the risk of overreliance on fully automated process reducing the
responsibility of staff for failures if these automatic processes fail (Afzaal,
2022). For SMEs in particular it is important to understand that items like
professional judgment, professional expertise are changing due to
technology. Digitalisation also creates new occupation opportunities, but at
the same time threats existing jobs and roles. Given the complexity and
speed of digitalization and digital business models, there is a threat of a
growing skills gap between workers with limited digital skills and recently
hired digitally savvy employees (Nadkarni & Prigl, 2020). This can impact

the overall organisational unity of an organisation.
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Further, and this also links to strategy element of decision, digital
communication channels like Twitter have become parts of the public.
These tools enable external stakeholders to raise their voice and engage in
open dissent with a company or a business practice (Maltseva et al., 2018).
This can also be linked to digital rights and the need to monitor and ensure
that a company complies with the respective rules in this context.
Digitalization also leads to potentially faster conclusion drawing as only
snippets of information can be consumed by individuals, resulting in faster
and frequently unfounded decision making without considering sufficient
details. This is also used to easily create and distribute fakes news through

these new digital channels.

Digitalization also has the risk of creating a few monopolistic companies that
control the market standards. Already a major power disparity between big
tech companies and established companies can be observed (Trittin-
Ulbrich et al., 2020). Other studies indicate that these tech companies make
increased use of a low paid labour force without adequate worker’s rights,
frequently within precarious work environments. With the help of
digitalization, these workers will be monitored and actively punished if they
try to restore these rights in their workplace.

In addition, digitalization has been criticised for poor financial decision
making with algorithms. Depending on the Algorithms deployed there can
be gender, ethnic and cultural biases produced in the results. Digital
technologies therefore can reproduce and amplify existing social and

organizational inequalities (Trittin-Ulbrich et al., 2020).
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Chapter 5: Data Analysis and results

Following the layout for the research model development, this chapter
presents insights from the data analysis and results. First, the sample is
defined, and the size of the sample justified. Key considerations in the
development of the questionnaire are then examined to evidence robust
research steps and external data and studies are presented as supporting
evidence. The next chapter, Chapter 6, presents a discussion of the

findings.

5.1. Sample description

General sampling is the statistical process of selecting a subset of a defined
population of interest for the purpose of making observations and statistical
inferences about that population (Taherdoost, 2016). Social science
research is generally concerned with inferring patterns of behaviours within
specific populations. It is not possible to study entire populations because
of feasibility and cost constraints; hence, a representative sample from the
population of interest needs to be identified for observation and analysis
(Lakens, 2022). Although diverse in terms of its multiple dimensions
(industry, location, ownership structure, access to senior management), the
sample was difficult to recruit. Moreover, various external factors influenced
access to senior managers during the data collection period. Nevertheless,

the sample size was sufficient for data collection.

The qualitative data collection comprised 22 interviews conducted over the
course of three years among SMEs in Germany. The initial set of interviews
was completed by 2018 and another round of interviews was conducted and
completed by early 2021. The interviewees all hold senior management
roles in SMEs. The interview data were collected and filtered to eliminate
unrelated and excessive information and focus on the key responses from
the interview partners. The interviews were semi-structured, starting with a

warm-up section containing general questions about the company, followed
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by closed, structured questions around financial decision making, decision
making concepts and methods with a range of preset answers, and, finally,
a section of open questions and comments. The second round of interviews
asked additional open questions regarding decision making and
digitalization as well as the ongoing COVID-19 situation and how this was
affecting their business. A local concentration of companies was avoided by
using companies from various areas of Germany for primary data collection
through the questionnaire. Economic strength in Germany varies between
federal states. As aresult, it is important to collect data from different regions
for improved data quality. Therefore, data were collected from companies
in the north, middle and south of Germany, particularly in the Hamburg area,
the main Rhine region and the south Rhine. The majority of companies
required at least two telephone calls as well as a letter requesting an
interview prior to arranging and conducting the interview. A total of 18
companies said that they could help with the questionnaire but either
stopped correspondence during the process or communicated that the
senior management did not wish to continue with the questionnaire. The
second round of interviews was particularly challenging as senior
management were busy with the pandemic and companies were facing
challenges to their very survival. All interviewees requested that responses
were collected and analyzed anonymously. Two companies did not wish to
report on revenue, while the average turnover for the remaining companies
was 17.3 million euros for a full year. The average number of staff was 120,
with the range varying from 15 to 250 members of staff. Putting both values
in context, one outlier reported a turnover of only 28,000 euros per
employee, while the average is computed at 132,000 euros. The outlier was
undergoing a restructuring process at the time of the questionnaire. All the
senior managers interviewed were male. This is typical for SMEs, in which
the vast majority of senior management positions are occupied by white,

male managers (Angler & Terpitz, 2019).
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anonymity requested 100%

Average no. of staff 117
Average annual turnover in Euro

million 17.3
gender of respondents 100% male

Table 5: Extract of sample

Source: Author

As respondents were male, it was not necessary to run additional analysis
such as Mann-Whitney or Kruskal-Wallis tests on subgroup influences of
gender (Singh et al., 2022) although, according to research by Singh et al.
(2022), gender can influence data analysis and results.

5.2. Translation of interview data

Given the initial objective to target members of interest groups within
German industry, the interviews were conducted in German and the
responses translated into English. It was appropriate to conduct the
interviews in German in order to promote participation amongst prospective
participants in Germany. As accuracy of translation is a key criterion for
cross-cultural research (Choi et al., 2012), the interviews were translated on
the fly by the interviewer to ensure that the context of the relevant words
was accurately conveyed. Following Temple & Young (2004), to achieve a
good translation the initial translation should be carried out by a native
speaker who is familiar with the subject and research process. However,
translation is not purely concerned with language, but also with reflecting
the culture in which the data were collected (Chen & Boore, 2010). It is
common practice for entire transcriptions to be translated into English, and
then analyzed as a dataset; however, some researchers suggest analyzing
the data in the original language and translating the results afterwards

(McKenna, 2022). The issues surrounding translation raise the question of
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who should perform the translation. Chen and Boore (2010) suggest that for
added rigour different people should perform each of the two processes
(conducting and translating the interview). Ideally, those engaged in the
translation should be familiar with the field of research and suitably qualified
in conducting research to avoid potential bias (Abfalter et al., 2020).
Depending on the research, the choice of translator may depend on the
overall language proficiency of the research team members available
(Piazzoli, 2015). In the context of this research project, | will conduct the
interviews in German as the interviewees are German native speakers, so
conducting the interviews in another language would have created another
translation issue. | also translated the interviews as | understand the cultural
background of the interviewees and am proficient in English, having lived in
Ireland for over five years, studied at Trinity College and become a Certified
Mediator with the Mediators Institute of Ireland and also a Chartered
Accountant (ACCA).

5.3.Organizing the qualitative data from the interviews

Before the interviews started, | created a plan for how to approach and
analyze the data. In the first step, the dataset was organized into a clear
structure and readable format, ready for the NVivo tool to be used to analyze
and interpret the data. The interviews were conducted in person by myself.
It is important to note the majority of interviews had a defined time limit of
30 minutes. As a result, there was little time for warm-up discussion, and
most interviewees asked to start with the questions straight away. This is
not uncommon when meeting with senior managers who are time-
constrained during the business day (Solarino & Aguinis, 2020). After asking
the questions, | noted the responses in writing and followed up with the next
guestion. On the open questions, follow-up questions were also asked to

attempt to gather additional insights from the interviewees.
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Following the interviews, | typed the answers and comments up in Word to
allow the questionnaire’s questions and respective answers to be imported
to NVivo.

After uploading the information, the interview data were organized and
coded in a five-step process. The codes were based on a list of pre-chosen
key words, including “digitalization”, “NPV”, “strategy” and “project risk” that

the interviewees were found to use frequently.

The coding table was then established. To improve and revise the code
table, Nvivo features such as word cloud were used to identify key codes

and themes from the raw interview data.

In the next step, each interview and each word, sentence or paragraph were
coded using the respective coding table. Finally, the data were analyzed
and the relevant information extracted. The overall process is depicted in

summary below.

Figure 17: Organization of Nvivo data

Source: Author
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It is important for the overall organization of the thesis that the research
follows a robust scheme in terms of data analysis and organization as well

as the presentation of interview data.

5.4.0rganizing the quantitative interview data

In the interviews, the quantitative section of the questionnaire was preferred
by interviewees as this part was completed quickly due to the predefined
selection of answers. As stated earlier, time was of the essence in the
interviews, as highlighted by many interviewees in advance. | transferred
the answers given in the interviews from my handwritten notes to typed
interview notes in Word and, from there, to Microsoft Excel. This programme
was sufficient to analyze the quantitative data and produce graphs and
extracts. Initially, | considered using EViews for quantitative analysis but,
due to the limited data available, | also assumed Excel was deemed fit to
provide the relevant statistical computations. Given the dataset, these
guantitative data are used to provide additional context to the qualitative
research and help interpret the findings within the given context. Overall,
the data provided the setting and were results-driven. The dataset for each
of the 22 respondents consisted of 17 responses to closed questions, six
responses indicating agreement or non-agreement, 13 questions on
creating the digitalization index and eight open questions within the context
of the previous closed questions and questions on the digitalization index
and further open questions.

5.5. Analyzing the qualitative interview data

The thematic content analysis of the semi-structured interviews follows a

three-step process as suggested by Braun and Clarke (2006).
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5.5.1. First consideration: Is the thematic content analysis within the

scope of my research paradigm?

Thematic content analysis is a popular method in qualitative research, partly
reflecting its independence from any particular theoretical approach or
epistemology, thus offering researchers who position their work within either
realist or constructionist paradigms a useful instrument for their analysis
(Braun & Clarke, 2006). In the context of exploring voluntary participation,
thematic analysis is useful because it enables the researcher to examine,
from a constructionist methodological position, the meanings that people
attach to their participation in the research project and the significance this
has in their lives, including inner beliefs and settings within the professional
work or, more broadly, their social construction of the research. At the same
time, it enables the researcher to examine how these constructions may
reflect the participants’ perception of reality, the material or social contexts
in which they live and work and the constraints and enablers that limit or
expand their views. It allows the researcher to examine how people make
meaning out of their professional experiences, and how they construct their
social worlds through meaning-making, while retaining a focus on how these
experiences are informed by their material experiences and contexts. The
aforementioned items are a solid starting point within any pragmatist

research project.

5.5.2. Second consideration: How to identify a theme?

Thematic content analysis is the process of identifying patterns and themes
within a given interview dataset. It begins with data collection and continues
throughout the processes of transcribing, reading and re-reading, analyzing
and coding and interpreting the data. In reading and re-reading the
transcripts, the focus remains on the research questions, as these guide the
thinking about the data and what should be considered to be a theme. Braun

and Clarke (2006), for example, maintain that a theme should capture
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something important about the data in relation to the research questions,
and represent some level of patterned meaning or response within the
dataset. In repeated readings of the dataset, a theme will appear more than
once but the frequency of instances does not automatically indicate that one
theme is more or less important than another which appears in few
instances across the dataset (Price & Smith, 2021). In qualitative analysis,
the importance or significance of a theme is reflected in the extent to which

it relates the theoretical position or overarching research questions.

5.5.3. Third consideration: How to present the themes

A key challenge when using qualitative interviews is how to report or
represent patterns or themes identified within the dataset. One appropriate
method of choice for many researchers is to use ‘pseudo quantitative terms’
to report the data. For example, Reay (2001, p. 39) writes “many of the
working-class students...” and Meehan et al. (2000, p. 372) report on “for
the majority of participants”, while Crozier et al. (2008, p. 264) assert that
“‘most parents said...”. However, this depends on the size of the dataset: if
there is only a small number of data items within a dataset (e.g. a small
number of interviews), these terms may not be appropriate and, moreover,
tell little about the relevance of a particular theme to the research questions
(Braun & Clarke, 2006). If the dataset is small, it is preferable to provide a
sense of the theme without reference to quantitative terminology. Braun and
Clarke (2006) suggest describing a theme in detail, providing a rich
description of it, and then presenting an interview extract to exemplify it.
Reay and Ball (1997) similarly recommend presenting data extracts, “These
are examples of a paradoxical theme...” (p. 92). Other examples of this
approach to representing qualitative interview data (from research within

sociology and education) can be found in Reay et al. (2009).

Following Braun and Clarke (2006), interpreting and representing data is a
‘craft that presents challenges and requires careful and reflexive

consideration. This is time worth spending; thorough attention brings rigour
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to the research project, and the analysis and interpretation of the data will
reflect the epistemological and theoretical position of my own researcher

perspective.

5.5.4. Case Study Analysis

A case study has become an important part of writing a doctoral thesis (Lee
& Saunders, 2017). Case studies are especially important for theoretical
frameworks that have insufficient real-world testing or where theory needs
to be tested in the field. Conducting a case study requires rigorous research
methods, with care to avoid potential biases due to personal involvement
(Baldwin et al., 2022). Although a widely used method, it still lacks
legitimacy as a social science research strategy, as it does not have well-

structured and fully defined protocols defined by key literature (Yin, 2014).

The case study was conducted at a company where | am a managing
director. The case study method is widely used by researchers interested in
qualitative research and mixed methods research (Baskarada, 2014).
Although case studies have been discussed extensively in the literature,
little has been written about the specific steps to be used in conducting case
study research effectively (Gagnon, 2010; Hancock, 2021). As no key
literature could be identified recommending a specific approach, | decided
to follow the guidelines provided by Rashid et al. (2019). As these were
based on an IT project, they appear to be a good fit for this project and they
take into account that management researchers frequently have only a
limited repertoire of methodological approaches for conducting research
and are primarily trained to use quantitative methods (Bazeley, 2015;
Cameron & Molina-Azorin, 2011). As described by Rashid et al (2019), a
key element of the case study is to maintain a formal document that
captures the entire set of procedures involved in the collection and
observation of empirical material (Yin, 2009). As defined by Yin (2009), a
case study protocol should include (i) a research question, (ii) research
methods, (iii) permission seeking, (iv) ethical considerations, (v) the

174



interpretation process, and (vi) criteria for assessment. In a qualitative study
with an interpretive perspective, the involvement of the researcher in the
interpretation of the collected material is crucial. Before the collection of
empirical material, it is useful for the researcher to know the case and the
participants who will be approached well. This ensures a smooth process
and builds rapport between the researcher and participants. In this project,
I, the researcher, hold a senior position in the company and know the
participants. | act as researcher and document the case study. As outlined
by Rashid et al. (2019), the case study is conducted within a safe

environment for the participants and the case is clearly described as shown

in Figure 18.
Case Description Location Participants
The improved FAP model
applied to a proposed
investment project in a new
Improved manufacturing line. The
FAP new production line will
mod_el pr_oduce onIy_ new products Klingenberg/ Department
applied to with a new digitalised Mai
. o ain leader
an production printing
investment methodology also requiring
project changed process for sales

and administration as
orders can be placed "just
in time"

Figure 18: Case Study details

Source: Author

5.5.5. External data sources for research on digitalization

There is a growing body of research on digitalization, national levels of
digitalization and now also intensified research on companies, largely since
pressure from external events such as the COVID-19 pandemic has placed
additional pressure on companies to advance faster with digitalization. As

part of this research project, the progress of other research has been
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monitored to gain additional insights and to check the results of this study
against others. Research by Shuttleworth et al. (2022) shows that
digitalization is seen as beneficial and that the pressure to become more
digitalized as well as better prepared for Industry 4.0 is ever increasing.
Hirsch-Kreinsen (2019), however, reports on a gap between expectation
and reality, described as the “ironies of automation”. The author describes
the phenomenon that technical systems are intended to simplify processes
but are so complex that they can no longer be controlled, let alone remedied,
by a single employee in the event of malfunction. This is a key issue to be
considered in any decision making or appraisal process. Further, he
describes that it is likely that the development and monopolization of expert
knowledge will increasingly be linked to individuals in specific subareas and
that the collaboration of these experts within a company will, therefore,
become increasingly important in managing complex requirements in a
targeted and efficient manner. At the same time, however, companies need
not only experts in specific areas but also intrapreneurs with an overall
understanding of business processes, that is, individuals with an
entrepreneurial mindset, able to plan projects and workflows independently
and coordinate their work with one another. The promotion of expert panels

(i.e. Delphi Panels) is also growing.

A study by Werning (2020) on SME companies based in Germany’s largest
state, North Rhine-Westphalia, provided additional insights into the current
status of companies in terms of decision making and digitalization. Of the
companies interviewed, 54.1% are defined as industrial or production
companies, with the remainder described as industrial service companies
and trade/craft companies. A total of 498 companies responded to the
questionnaire (representing a 3.6% rate of response); 75.1% of respondents
were the business owner or managing director, while 15.9% were managers
with a budget function and 9% managers without a budget function. In this
industry context, approximately 59% of managers report that they believe
that their company does not have a highly advanced IT infrastructure.
Further, it was found that on average 41%—-60% of staff at these companies

carry out their work with IT support, ranging from working with a computer
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or having a smartphone to working with machinery that requires IT support.
Only 0.7% of staff report that they carry out their work without any contact
with IT. Overall, the computed index provides an average score of 4.6 for
the industry of this region. This is an average result as the index scale is
between 1 (low) to 10 (high). As North Rhine-Westphalia is the largest state
within Germany and has the largest number of SMEs per capita, it offers a

good indication of digitalization across Germany.
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Chapter 6: Discussion

This chapter presents the findings from the questionnaire and provides a
detailed analysis and presentation of these findings. In the first section, the
findings from the questionnaire are discussed, while the second part
discusses the case study. The conclusions of the research are presented in

the next chapter.

6.1. Descriptive Statistics

All 22 interview partners asked for anonymity; thus, measures have been
taken to ensure that anonymity is provided and data protection ensured.
The sample size of 22 was below expectation as originally it was aimed to
obtain 30 interview samples but due to the COVID-19 pandemic this was
not possible. The overall interview partner sample of SME senior manager
is shown in figure 19:

anonymity requested 100%
Average no. of staff 117
Average annual turnover in Euro

million 17.3
gender of respondents 100% male

Figure 19: Descriptive statistics

Source: Author

The interview partner where all male and held the following senior

management positions at their company as shown in figure 20.
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decision maker level at company
owner 4
C-LEVEL 13
middle management
investment committee
other

o O ;o

Figure 20: Decision maker level at company

Source: Author

Along with the type of company presented in figure 20, it is confirmed that
at SMEs there are flat hierarchy, resulting in the fact that mostly there is no
investment committee and only few middle management layers present.
This is further reflected by the type of company as private company is the

prevailing type in the data set as shown in figure 21.

type of company

public company (not traded) 2
private company 20
unlimited company 0
other 0

Figure 21: Type of company

Source: Author

Out of these senior managers the majority is involved in digital
transformation projects or in charge of driving digital transformation at their

company.

involved in digital transformation

yes 18
no 4

Figure 22: Involvement in digital transformation

Source: Author
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6.2. Closed question findings

All companies involved in the research project are SMEs as defined in
Section 2 and according to the EU definition of an SME. The average
turnover of the companies ranges from 2 to 48 million euros, while 14 of the
21 companies have an annual revenue of up to 20 million euros. In terms of
staff, the companies range from 15 to 240 employees, with an average of
118 members of staff. This is in line with other research stating that SMEs
provide the majority of jobs and that SMEs tend to have a higher turnover-
to-staff ratio than large corporates. In Germany, according to the state-
owned KFW (2021), SMEs account for 42% of Germany’s GDP and 56% of
all jobs subject to social security contributions in Germany. In addition, the
majority of SMEs employ around seven members of staff (KFW, 2021). As
described in the literature section, decision making within SMEs takes place
mostly at the owner level and SMEs have flatter staff structures due to their
lower number of staff. In other interviews in the business segment, most
interviewees are owners. However, in this research, only four out of 22
interviewees were owners, while 13 were C-level. However, on closer
inspection, a further six of the interviews are direct relatives of the owner
and therefore, potentially, future owners of the business. This also confirms
the finding that 16 out of 22 interview partners are solely responsible for
financial decision making. Those not in charge of decision making are all
part of larger organizations within the SME space. Ownership structure also
goes hand in hand with the type of company: 19 companies are privately
held limited companies, while two take the legal form of public companies,
but are not listed on a stock market. The majority of participant companies
are within the general manufacturing space and produce machines or parts

for machines used in various manufacturing companies.

In relation to the digitalization aspect of the research project, 81% of the
interviewees responded that they were involved in digital transformation
projects, while the budgets of such projects related to company size; only

one company reported a project of more than 5 million euros, with the
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majority of projects falling within a range of 500,000 to 1,000,000 euros, and
the remaining below 500,000 Euro. Decisions for financial investments are
taken at eight companies by investment appraisal teams. However, these
companies are also the larger SMEs interviewed. For all other companies,
decisions are taken mostly at owner level/C-level as the companies are
much smaller in terms of employees and turnover, and decision power is
more concentrated at this level. This aligns with the literature that found that
decision making in smaller organizations is concentrated at owner level. On
the question of investment appraisal committees, 66% of the companies in
the dataset have no formalized appraisal policy. However, one larger SME
also confirmed that they have no formalized investment appraisal policy but
do have established and investment committee. However, 16 out of 22
interviewees believe their investment procedure could be improved, either
by formalizing it or improving the process or technique relied upon to
evaluate an investment. One of the key questions in financial investment is
how the variables are defined and which variables are the key drivers of an
investment decision. According to Frisell and Lorentzon (2015), the key
considerations are ROI, interest rate and time. All the executives stated that
they do not rely one key variable but on a combination of variables; however,
they appear to differentiate between hard and soft factors in terms of
variables. As shown in Figure 23, the interviewees state that they consider
variables such as digitalization and strategy but do not use these variables

in any models applied for investment appraisal.
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# of

Key variable mentioning
interest rates 14
time 16
risk 17
strategy 11
digitalization 4
other

- competitive edge of investment (product or strategy)
- (positive) cash flow impact

- affordability

- creditworthiness

- technical feasibility of investment

PR R RPN

Figure 23: Key variables financial decision making

Source: Author

As shown in the table above, the key considerations are risk, time and
interest rates. However, interest rates between 2014 and late 2021 are at
an all-time low — or even negative for sovereign states taking on debt — so
it is surprising that this variable is still mentioned as a key criterion.
Furthermore, interest rates are deductible in terms of accounting as they
are cost items and, therefore, offer a certain form of tax shelter for
businesses, independent of the company size (Ngozi & Emeka, 2022).
There is scarce literature on this subject, but it is assumed that interest rates
still have such importance as they are a key variable in any widely used or
accepted model for investment appraisal analysis. Other items were
mentioned as relevant variables for some companies, such as
creditworthiness. If an investment is funded by debt, this is an external key
variable, as a creditor will only provide the required finance if
creditworthiness is proven. This question lies beyond the scope of this
research project. Another factor is that an investment should provide a
competitive edge for a product or strategy; in other words, these companies
are looking for investments either by improving the efficiency of production

of new products or through overall improvements in competitiveness.
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Regarding the methods employed by the companies in this research, the
vast majority work with the standard methods of NPV and IRR. Both
methods are used by the companies primarily because they have long been
relied upon and are easy to understand. Moreover, they are requested by
financing partners as an appraisal method and, therefore, often have to be
implemented (Bai & Zhao, 2022). NPV and IRR are dependent on similar
assumptions and requirements and mostly depend on a specific discount
rate and a defined time horizon to compute a present value. In the
interviews, two larger SMEs stated they used cost-benefit analysis, while
sensitivity analysis was also used by three companies, primarily to check
for best, base and worst-case scenarios. The benefit/cost ratio is used
alongside standard NPV by two companies. Overall, companies appear to
prefer standard NPV and IRR models to more sophisticated models. The
assumption is that the size of the company plays a role in using standard
models; these are also often provided by standard ERP systems for
analysis. More sophisticated models require additional staff and IT

resources as well as technical expertise.

Large corporates started to introduce younger members — so-called “digital
natives” — to their boards to demonstrate a willingness to transform and an
awareness of digitalization and its various aspects. Some universities also
started to offer digital entrepreneurial courses to support the increased
demand for digitalization and “tech” requirements (Januchowski, 2022). In
the SME space, this trend is yet to make an impact, mostly due to the small
size of the typical SME. In the questionnaire, only five out of twenty-one
responded that they have a “digital native” or senior manager in charge of
digitalization at senior management level. At four of these five companies,
the managing director sees themselves as digital natives or overseeing
digitalization. Mostly, these managing directors are younger than their
peers. They also stated that their products should become more
interconnected, and they see digitalization as needed not only to improve
processes or appraisal methods, but also to create new products or offer
new services to create additional revenue streams. Of the group of five

digital natives, four are also responsible for or involved in financial appraisal
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at their company. In line with the small number of digital experts, none of
the respondents had ever heard of the financial appraisal profile (FAP)
model, perhaps because it is comparatively new and there was no need for
companies to re-think their financial appraisal decision models. Interest
rates have been favourable for companies over the past 15 years due to
various stimulus packages and the lower interest rates set by central banks
worldwide, making project appraisal easier as the denominator diminished
over time. However, the interviewees mentioned other key considerations
in investment decisions, including strategy, discount factors and project risk.
Currently, in the investment appraisal models employed by the companies,
strategy and project risk are not quantified or evaluated as part of the
decision process. They are merely soft factors in the models currently used
and are part of the overall consideration process for the respective decision-
maker. Digitalization aspects were cited by seven companies as part of the
decision process, while other factors were mentioned by four companies.
Three companies include reputational matters in their thinking, mostly
defined as environmental or social matters. ESG criteria also appear to be
a potential key factor for a majority of companies in future decision making
(Aldowaish et al., 2022).

Agility methods are a new development within organizations, first used
within software development. They include solution improvements through
collaborative efforts for self-organizing and cross-functional teams with
customers or end-users (Collier, 2012). They have at their core an iterative
development process. Organizations are starting to use agility methods for
management and project development outside software development. The
methods have attracted some criticism: Venkatesh and Rakhra (2020) find
them inefficient, although their research focused on larger organizations.
Cockburn (2010) noted that the agile method he has been credited for has
weaknesses in terms of limited objectives, cognitive bias and adverse
commercial interests. Despite these considerations, agile methods are
widely adopted and are contextually similar to the FAP model’s approach to
investment appraisal. In this context, the interviewees responded that the

larger companies surveyed also use agility methods. In total, eight

184



interviewees responded that agility methods form part of their organizational
toolbox. The questionnaire, however, asked only whether they employed
agility methods and did not ask in which area. It could be interesting to
pursue this in a future round of interviews as agility methods could be an
interesting starting point for an improved FAP model, due to similarities in

approach.

In the third section of the questionnaire, the interviewees were asked to
answer according to a preset scale from “strongly agree” to “strongly
disagree”. Each question could only have one answer. The following table

summarizes the results for each question.

Strongly Strongly
Agree Agree Neutral Disagree disagree
Do you think that
financial decision
making should be 7 ° 1 4 0
“digitalized”

Would you like to
have the financial
decision making 2 11 4 4 0
improved within

your organisation?

Do you think
employing agility
methods helps your
organisation?

Do you think your
organisation should
improve the 1 11 8 1 0
financial decision
making?

Would you consider
employing an
improved financial
appraisal and
decision making
model?

Do you think your
current financial
decision making
framework is
adequate for the 2 8 9 2 0
challenges coming
in terms of
digitalization and
industry 4.0?

Table 6: Scaling question results

Source: Author
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None of the interviewees responded to any of the questions with “strongly
disagree”. In this type of question set, interviewees tend to answer
guestions positively rather than disagreeing. Research by Tick et al. (2022)
confirms this finding. Overall, the respondents see and agree with the
guestions stated and agree that there is a general need for improvement.
On the digitalization of decision making, in particular, the respondents
agreed that financial decision making should be digitalized. On company-
related questions, there was also positive momentum on potential
improvements. With regard to the question of agility, this attracted strongly
positive answers from two larger SMESs, while the majority elected a neutral

position.

The digitalization index comprised six variables. Each variable could be
given only one response. The variable affordability was a scaled question,
while the remaining variables were dependent on each company’s individual

situation.

6.3. Digitalization index variables

6.3.1. Affordability

Like any investment, “price” is a crucial criterion for identifying the project
cost. In terms of affordability and digitalization, it is essential to identify the
price, especially within SMEs which usually have tight cost regimes. Only
two companies invested heavily in digitalization projects. The majority of
these projects are not simply upgrading IT infrastructure and computers but
include also improvements to machinery and production equipment as well
as adding digital services. The cost itself is, therefore, not restricted solely
to IT infrastructure but includes investment in any relevant digital aspect.
The majority of companies invest up to 50,000 euros per annum and focus
mostly on improving IT infrastructure, upgrading computer systems or

acquiring new software licences. This finding is in line with 2019 research
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by the US research institute CompTIA, which states that the average SME
invests between $10,000 and $50,000 (CompTIA, 2019).

€0 - €50,001 - €250,001 - €500,001 — More than
€50,000 €250,000 €500,000 €1,000,000 €1,000,001

How much does
your company
invest in
digitalization
projects per
annum

11 5 3 0 2

Table 7: IT-Investment spending

Source: Author

A total of 11 respondents stated that they also set quantitative targets for
digitalization investment, either in the form of cost savings or benefit
increases. Expected savings are up to 50,000 euros for seven of these
companies, while four require savings or benefits of up to 250,000 euros.
Savings and benefits are not estimated on an annual result but on the total
project saving or benefit.

6.3.2. Human Capital

A critical element within organizations is the human capital available. Either
relevant and sufficient knowledge is available or additional training and
qualification are required. Comparing the age of the average SME employee
to digitalization needs, it becomes clear that there is a need for training and
qualification to allow all staff members to adapt to digitalization. In absolute
terms, the average spending per staff member for training and qualification
is 367 euros per annum; however, the number is skewed as seven
companies, or about one-third of respondents do not invest in staff training.
The smaller SMEs, in particular, have no training budget. However, only six
companies have no budget allocated for IT training and the remainder offer,

on average, one day of mandatory training per annum. Changes in the IT
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environment involve both technical and organizational changes. Investment
in human capital also depends on the status of employees, as two of the
companies do not invest in IT staff qualification, while four have outsourced
their IT departments, and two still provide training for staff in IT knowledge.

6.3.3. Usage

For the participant group, on average one-third of all employee tasks were
internet related. This implies that workers on the production floor also have
internet-related tasks, frequently connected to the maintenance of
machinery or support from remote service personnel for the machinery and
production lines. It was also reported that over 80% of all company
telephones are smartphones that allow internet access to connect with
colleagues, clients, business partners or other services, including
controlling machinery and remote production. The findings are similar to
those of Caniéls et al. (2015), who found that the majority of small business
owners have yet to take advantage of the internet to advance their
businesses. Moreover, Yodle (2013) found that 52% of US SMEs have no
website or do not use internet technology to gather information from existing
or potential customers. A more recent study from the Institute of Deutsche
Wirtschaft (2018) found that only 27% of German SMEs have a high or very
high degree of IT usage (Schopper et al., 2018).

6.3.4. Infrastructure reliability

As well as internet usage, the infrastructure needs to offer reliability and
stability to allow for digital improvements. On average the participating
companies invest 412 euros per employee in IT infrastructure, far below the
average of 1200 euros found by Schilein and Murnleitner (2020). Ten
companies reported no infrastructure failures in the past 12 months, while

four companies had one relevant failure and seven had other failures. The
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type of failure was not asked, but the companies would only have reported

a severe failure.

6.3.5. Network access

The questionnaire found that approximately 92% of staff members have
access to the company network and that 82% have company phones. The
difference is accounted for by some companies offering “bring your own
phone” policies. Companies frequently offer only a specific company phone
model and staff may, therefore, prefer to use their private phone also for

work.

6.3.6. Capacity

Improving the digitalization of a company requires that company to have
sufficient network access speed and broadband capacity. In particular,
digitalization projects for Industry 4.0 require fast speeds and broadband
width including permanent online connections. IOT devices require stable
communication and interaction ("Industrie 4.0 braucht 5G", 2019). The most
recent standard for communication is 5G, which is currently rolled out
across Europe. Narrow-band data transfers from sensors in large numbers,
high-volume transfers to the local cloud for later analysis, time-critical
control tasks in robotics, Al-supported image analysis and machine learning
via edge computing — all these run in parallel with voice telephony under 5G
and future developments of the standard will be made available via software
updates of the existing infrastructure. All companies in the questionnaire
had broadband speeds of at least 100mbit/second, while approximately
50% had minimum speeds of 1Gbit/second and the largest company in the
dataset had a speed of 10Gbit/second available across the company. Only
one company reported limiting capacity at certain times, and this was after

hours for their office workers as part of a workers’ council agreement with
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the owner to allow staff to relax and not receive company communications

after hours.

6.4. Qualitative Findings

In the next part of the questionnaire, open questions were asked, to provide
evidence of the need for an improved financial investment model, as
outlined in the methodology section (Chapter 3). The initial coding process
was conducted by reading and re-reading the transcripts and questionnaires
to identify relevant words. In the initial identification of words and themes,
the focus was defined as outlined in the research objectives. The initial
themes and key codes were “digitalization”, “financial improvements” and
“decision making”. Following these three primary themes, the questionnaire
responses were re-read and the coding further refined with another iteration,
yielding further findings, especially around the decision making process and
digitalization. After this stage, the main groups of nodes were defined as
shown in the figure below. The initial temporary codes were defined as
preliminary codes, further refined for the final code. The guidelines for the
coding process are as described in the methodology section. The initial
codes were derived from the analysis function of NVivo, which yielded a
weighted percentage rate for the words most frequently found in the
transcript. It should be noted that the analysis for word count excluded
irrelevant words such as “also” and “and” that were not identified as key for
this project. The top ten most frequently mentioned relevant words were as

follows, with percentage weighting:
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word Number of occurences| weighted percentage in %

digitalisation 139 2.29%
decision 123 2.03%
factors 119 1.96%
appraisal 107 1.76%
making 106 1.75%
business 102 1.68%
financial 98 1.61%
benefits 83 1.37%
investment 69 1.14%
strategy 57 0.94%
digital 53 0.87%
corona 44 0.72%

Figure 24: Coding results

Source: Author

The importance of words and themes increases by the number of key words
mentioned in the text as demonstrated by a higher percentage share of total
text (Johnson & Waterfield, 2004).

Using NVivo’'s visualization method, the concentration of the words
identified above is shown in a word cloud. This, however, includes words

that have been removed from the theme identification process.
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Figure 25: Nvivo word cloud

Source: Author

A further analysis of the key words identified as relevant to the codes was

conducted and the filter process continued as shown in Figure 26.
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Figure 26: Word filter

Source: Author

As aresult, the high-level key codes were identified and set as master nodes
for a further coding process. Further detailed nodes were created under
these five master nodes. For the coding itself and theme identification, the
various automatic visualization and analysis tools provided by Nvivo were
used to confirm the themes identified. As defined by Gibbs (2018), “coding
is a way of indexing or categorizing the text in order to establish a framework

of thematic ideas about it”.

During the coding process, it came apparent that in theory the interviewees
realize and are fully aware of changes in the real world and the importance
of digitalization and improved financial appraisal. Yet, the responses are
ambiguous in that the majority of companies do not yet have sufficient
resources in place for digitalization, nor have they adopted a revised,
improved financial decision model. Moreover, by the second round of

interviews, the situation had changed: the first interviews were conducted in
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2019, pre-COVID. By 2020, the world had changed, and business models
stress tested by the virus remained under severe pressure for a majority of
companies as the pandemic continued. Alongside the threat of the virus and
staff being placed in quarantine, concerns increased about the supply of

raw materials or extended lead times for required resources.

From the dataset itself, it was clear that there is an increasing change in the
perception of digitalization and the need to consider employing more
advanced models of financial appraisal to support improved and informed
decision making by including additional factors as identified by this research

project.

6.5. Categories

The following categories were defined based on the first analysis of the

interviews. There were five categories found, which are:

- Digitalization aspects

- Financial decision making
- Strategy mix

- Risk (interest related)

- IT utilization

These four categories were identified using Nvivo and the process of
thematic content analysis before. Based on the themes identified the
analysis of the data will be deductive qualitative and inductive qualitative
(Mayring, 2016; Kuckartz, 2012). However, it should be noted that even with
the most rigour applied the definition of categories could be biased by the

research.

194



6.6.  Discussion of findings from the qualitative

analysis

To bring the responses from the previous section into the context of the
research and to introduce personal perspectives, open questions were then
asked on the items. Most companies do not have a formal investment
appraisal team, as identified before. Of those that do have such a team, only
one reported a set interval for meetings — “The investment appraisal team
meets once a month”, which is also supported by the larger organization of
this company. Larger organizations offer additional resources for improved
governance and structure than SMEs, where a wide range of tasks is
concentrated on a smaller number of staff (Taschner, 2012). The above

analysis centers on the quantitative aspects of the companies under review.

6.6.1. Research questions and respective findings

1. Is there a need in German SMEs to integrate digitalization in their

decision making process?

In the questionnaire, the companies confirmed that digitalization had
affected their business. Not only were they affected by the need to improve
and invest in technology but also by the changes and improvements
required in sales, competition, products and training needs. One company

stated:

It [Digitalization] is heavily affecting our business and markets.
Competition. E-commerce and improved connectivity for our
products and additional services provided and charged to clients offer

additional business and revenue streams.
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Digitalization is not only a challenge, it can also provide opportunities in
sales, improve organizational efficiency or make the company more
attractive to potential staff looking for a modern workplace, as summarized
in this response:

In every aspect, our product is digital printing. So for our product itself
and production digitalization is a key element. We also include our
product developer team as digital experts as they need to build on
the computer the structure and surface of another material to be
printed on the product. Our sales teams work with e-commerce tools
and every member of staff is connected to the company network by

laptop or mobile phone.

All companies recognized the importance of digitalization due to the scale
and impact it brings, as well as other potential advantages, unique for each
company. Digitalization is a game-changer for some established companies

needing to adapt to a more digitalized world.

2. How can an improved FAP model contribute to improved decision

making at German SMEs?

On the question of whether digitalization is integrated into the decision
making process, this is not yet the case. Companies still depend heavily on
existing quantitative research methods such as NPV and IRR. However, the
need to consider digitalization in decision making and financial-appraisal
processes was known and established among the interviewees. One
challenge in this respect is that education on more advanced financial
appraisal technologies is scarce within the organizations, but the willingness

to adopt new methods exists. A key consideration for one company is:

Trying to find the right model and variables to fit and reflect planned
investment adequately and combine with digitalization.
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Others have established that they not only need to adopt a new, improved
model but also require a change in perspective, education and
qualifications, which may require new talents. For SMEs, this may be a
greater challenge than for large corporates. Moreover, the location of a
company may also hinder its ability to improve financial decision making

with digitalization:

Upfront investment costs and retaining qualified staff as well as
training staff — this is a real challenge for a company, particularly one
like us, an hour away from a larger city. Talent acquisition is

challenging.

Without a systematic approach and user-friendly model, it may be difficult

to improve financial decision making.

In political and economic analyses, the next “industrial revolution” is
expected to be based on digitalization. In Germany, this is summarized in
the term Industry 4.0, defined by digital transformation consulting firm |-
Scoop, in 2017, as “a name for the current trend of automation and data
exchange in technologies, including cyber-physical systems, the Internet of
things, cloud computing and cognitive computing and creating the smart
factory”. The range of definitions is wide, as every company creates its own
definition. One respondent felt that digitalization also helps to address other

relevant factors such as ESG.

Providing benefits to improve the connectivity of machinery,
products, customer and supplier. Also considering ESG criteria to

improve investment quality and social responsibility.
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Another respondent saw improvements in various company-relevant items

from production to sales and overall efficiency improvements, namely cost

savings:

and

Connecting the production lines with client needs. Ideally the client
orders online and production is done automatically with no need for

additional staff intervention.

Reduction in costs and additional savings, but also threats for

companies that do not invest and improve.

3. How to define digitalization and its benefits for a German SME?

As mentioned before there was clear evidence from the questionnaire and

the respondents that digitalization offers various benefits. The benefits for

each company may vary in the senior management’s individual perceptions

as well as in the definition of benefits. To quote from one respondent, who

defined benefits of digitalization for his company as follows:

Digitalization is an important matter for us. We define digitalization
mostly along the production line and the automatization of processes.
If we can achieve optimization in the production line or relevant cost
savings, these are benefits of digitalization for me. Improving
communication with clients, suppliers and external partners is also a
benefit, but | would not regard email or mobile phone as digitalization

benefits, these are rather computerization benefits in my opinion.

Besides the vast majority of positive voices in the context of digitalisation

and respective benefits, there were also other comments. There was also a
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critical voice on digitalization and improved decision making. As one

responded stated that:

Digitalization is praised as an important and relevant and some might
also say as the next industrial revolution. | can only say this for my
business, but | feel that there is still a long way to go to say that
digitalization will bring substantial additional benefits. | still think that
in sales it is a people business, and it is about quality and price. | do
compare digitalization to my new Audi car. It offers a lot of additional
features, however, out of the 10 assistance systems offered in the
car | only use the parking assistance system and switch of the other

systems as they are annoying to me.

This statement demonstrates that there is also critical viewpoints on the

advantages of digitalization. In the theme identified as digitalization this

respondent was the only one addressing his personal believes in terms of

digitalization. In contrast to his own opinion, he responded in the theme

identified as strategy mix that:

As mentioned, before | do not think of digitalization as new industrial
revolution, but | rather see it as another business opportunity or
stream to reduce business risk by adding another [digital] sales
channel and way to increase communication through additional

channels with supplier, clients and other business partner.

This ambivalent statement confirms that there are not only positive

assumptions around digitalization, but also critical viewpoints.
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4. How to integrate digitalization into an improved FAP model?

Following the definition of digitalization and its benefits, the question
remains on how to integrate digitalization in an improved FAP model.
Following the statements made by the respondents in the questionnaire
there are two key elements for the integration. Digitalization should be easy
to define and understand and easy to integrate. This is confirmed by a

statement of respondents:

In our organization it is important to ensure that we use standardized
and well-defined processes. This also includes financial decision-
making. We have a check list we are following, besides an NPV
calculation. For an improved financial decision-making model, it is
required to be able to adopt a similar scheme we can use and rely

on, even if the steps until the final decision may take a little longer.

In the same direction another comment was made by another senior

manager:

| have a long experience with integrating and combining various
methods to improve our decision making. For me this is like the
Kaizen philosophy that was introduced to our company about 20
years ago. We are used to continuous improvement and for us we
only need a some initial guidance and we will manage to also include

digitalization within our financial decision making process.

5. How to practically apply the improved FAP model within a German
SME?

This comes back to the general question and reason for this research

project. The practical application of an improved financial decision making
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model is required to get the attention of senior managers. In the senior
management world key considerations are time, value and money. In terms
of an improved FAP model it will take more time to reach a conclusion with
the FAP model compared to a singular approach with an easy NPV
calculation. In the two other terms defined as value and money the FAP
model can demonstrate its strength in theory. For practitioners to convince
that a new digitalized model to them works they need to either see it
themselves or the need references or existing use cases (Westerman et al.,

2017). A respondent summarized this issue as follows:

Overall, I think it is very interesting to see that there are new decision
making models being promoted and tested. For there is only question
relevant: has the improved model been tested and who [at which firm]
the model was tested. Of course, if a competitor can be named or a
large company uses this model it is more attractive to me to also look
into this new model. If it has not been tested and no references that
| know of can be presented | am not really interested to invest time
into understanding the model.

6. What are the key considerations for an improved FAP model ?

Financial decision making as a theme of relevance combined with the
guestion of improved decision making, which is also related to the identified

theme of risk, resulted in the following statement by a respondent:

We relied on NPV calculations to date together with our gut feeling
for any financial decision-making. This gut feeling was mostly based
on feelings around future development of company or potential risks

arising from the investment project.
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As stated by the respondent with the description of gut feeling, is the
interpretation of instinctive feelings, intuition, beliefs that are frequently
associated with decisions without rational underpinnings (Holzer, 2022). As
outlined by Holzer (2022), feelings or emotions do not originate in the gut
but are generated in the brain. As a result, these emotions originate from
the brain and are not based on rational and scientific results, but rather
based on emotions. On the question of further specifying what the

respondent requires for financial decision making he replied:

If we can easily define, compute and analyze gut feeling in a similar
manner as we do with NPV calculation we will consider to include this
in our investment decision making. Especially, if it is so easy to

compute and understand as the normal NPV calculation.

Further for the respondents it was important to mention that they prefer an
easy computation and analysis for additional variables, while the majority
expressed interest in the addition of further variables to the decision making
process. This leads also to the consideration of how to integrate
digitalization within an improved FAP model.

In previous model developments it was important to ensure that despairing
indices can be combined and work together well within a newly developed

or improved model.

6.7. Combination of despairing indices within the
FAP model

As part of the analysis and discussion of the proposed improved FAP model
it is important to note that the pre-digitalized FAP model includes three

different areas of analysis and reaches as summary judgement based on
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the outcomes for each area. With another (fourths) area complexity of the
FAP model increases once more. Like the challenges faced by Mastrandrea
et al. (2011), that various independent variables increase difficulty of
analysis and uncertainty in the outcome. To reduce uncertainty in the FAP
model it is important to evaluate each index with the same set of information
in regard to a well-defined financial investment project. Each stream is
evaluated based on the same defined project and therefore the level of
uncertainty is reduced as well as relying on the same group of people
judging the project in the various aspects. As also found by Mastrandrea et
al. (2011), that there is still an ongoing debate about the ideal theoretical
and empirical foundation for model types as there is no general consensus.
In terms of this project, the researcher’s standpoint is that the FAP model
has not yet widely used and accepted to have sufficient data collected on
the actual validity or non-validity of the model and as a result is being
accepted as working with the various indices until its non-validity is
confirmed. In this context also the “Ockham’s razor method” proposes that
if a model explains the empirical phenomena using less and/or specific
assumptions or parameters than other models it can be deemed preferable
and accepted (Danek et al., 2022).

6.8. Case Study

The results from the study provided evidence for the need to devise a new
approach to improve financial decision making. These findings were then
implemented in a case study in a company that took part in the
questionnaire. The company manufactures high-quality technical ceramic
products and develops its own machine pieces for production. It is a typical
SME with revenue of approximately 12 million euros and 105 employees.
Its products are sold worldwide, and the financial appraisal instrument relied
upon to date is solely the NPV calculation. | had full access to all company
resources due to my position as a senior manager with the holding

company. The case study team comprised five people, who were the
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factory’s key staff, leading each of the following departments: production,
procurement, accounting, sales and controlling. The case study team
contained two male and three female leaders with an average age of 51.
The age of senior managers in SMEs, irrespective of when the company
was founded, is frequently over 50 years (Zhou et al., 2022). No steps were
taken to redress gender imbalance, as women were overrepresented in the
case study team and all team members participated voluntarily in the case

study.

The case study was conducted during August 2020, while the company’s
production was stopped for the summer break. August was chosen as the
ideal time due to lower activity and the availability of the required staff to
support the study. The initial set-up included a meeting on 4 August 2020
to brief the project team members on background and set-up. Avoiding
potential bias conflicts, | took on the role of observer and provided the
materials and explanations required for the case study and the financial
project. The project was to evaluate an upgrade for one production line to
offer digital printing for products, with an investment volume of
approximately 500,000 euros, an expected lifetime of 10 years, scrap value
of 10,000 euros and compound rate of 4%. The expected cash inflow from
the project was estimated to be 3,500,000 over the project timeline. Staff
were represented by the head of production, head of sales, head of finance,
workers’ council representative, head of purchasing and the managing
director, who formed the investment appraisal committee. It is important that
the committee represent a range of perspectives within an organization.

This was also welcomed by the project members as one member stated:

It is the first time that he (as the production manager) discusses the
investment in a new production line with the head of purchasing and
the head of sales. It is very interesting to see what their opinion is on
the proposed project and what is the possible outcome of this

meeting.
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To better reflect the reality of projects, there was an option to abandon the
project. In the vast majority of financial appraisal projects, this is not
included in the calculation as an option; however, reality shows that it would
be wrong to assume that all projects calculated with a positive NPV will
result in a positive return to the company (Ren, 2022) and the appraisal
team estimated that within the first three years it would be possible to
abandon the project if unsuccessful and failing to meet expectations. In the
estimation of the NPVP, it was further assumed that if the average
discounted abandonment value is greater than 30% of the original
investment amount (project value) the value would be categorized as “high”;
if the value is between 30% and 15% it would be “medium” and values below
10% are regarded as “low”. In the following, the various variables are

computed, starting with the basic elements of the FAP model.

6.8.1. Estimation of the NPVP (cost of capital)

As outlined by the FAP model, the NPVP is defined by an initial outline of
cashflow as defined by the financial appraisal committee. In the first step,
the team arrives at a consensus for a realistic discount factor. The discount
factor was estimated to be 4%, defined as the mid-point between the rate
of refinancing cost of 3% and the expected return on investment of 5% by
the holding company. The scrap value is expected to be realized in the last
year and is added to the expected cashflow. As stated in the assumptions,
the abandonment value is estimated for the first three years of the project
as the appraisal team decided that it would become clear within this
timeframe whether the project would provide benefits or have to be
cancelled. In the following table, the financial setting of the project is

computed in the NPVP calculation.
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Year

10

total

Net cash
inflow
200.000,00
400.000,00
400.000,00
400.000,00
400.000,00
400.000,00
400.000,00
400.000,00
400.000,00
100.000,00

3.500.000

Project NPVP calculation in EUR

discount
factor
4%

0,96154
0,92456
0,88900
0,85480
0,82193
0,79031
0,75992
0,73069
0,70259

0,67556

present

value of net
cash

inflows
192.307,69
369.822,49
355.598,54
341.921,68
328.770,84
316.125,81
303.967,13
292.276,08
281.034,69

67.556,42

2.849.381,37

cumulative
present
value

192.307,69
562.130,18
917.728,72
1.259.650,40
1.588.421,24
1.904.547,05
2.208.514,18
2.500.790,26
2.781.824,95

2.849.381,37

Table 8: Project NPVP calculation

Source: Author

abando
nment
value

200.000

180.000

90.000

discount
value

192.307,69
166.420,12

80.009,67

438.737,48

The calculated NPV indicates a clear positive benefit to the company,

calculated as the cumulated present value of net cashflows of 2,849,381.37

euros less the project cost of 500,000 euros, resulting in a positive NPV of

2,349,381.37 euros. As shown in the gquestionnaire, for the majority of

companies this would be the only calculation and a clear go-ahead would

be given, as the NPV is strongly positive. To check for further insights on

the potential result, the following items have also been calculated:
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Net present value 2.349.381,37

Abandonment value 29,25% =>
classification medium
Discounted payback 5,68
Discounted payback index 5,70
Marginal growth rate 19,01%

Figure 27: NPV Case study

Source: Author

The figures confirm that from a financial perspective the project will receive
a clear go-ahead from the finance team. A discounted payback index of 5.70
indicates that the project will recover its expected cost 5.70 times. Moreover,
the abandonment value classification is just short of being in the “high”
territory and confirms that the project is cashflow positive for the company.
However, the calculation of the NPVP and other metrics demonstrate the
potential danger of relying on a single metric. A significant finding of this
research project is the strong indication of an overreliance on NPV, while
other (more) modern methods are not considered in the analysis. It was also

commented by the Head of Sales, that:

It is very interesting to see that | now understand what this present
value method is all about. Until now, | assumed that when making
investment decisions, you only calculate how high the possible sales
proceeds are compared to the expected costs, and not that you still
have to discount these values with a reference interest rate and also
make sure that the estimated cash flows including the scrapping

value are discounted at the end.

6.8.2. The project risk profile

For the company in the case study, any project comes with risk. The

company is in a niche market, producing high-quality, technical ceramic
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tiles. Despite its niche position, the competition is strong and, therefore, any
decision for a new project is important, and brings inherent risks for the
company’s future development. As a result, the company could be
described as a risk-averse organization. In the context of any risk-oriented
investment project, an assessment of the strengths and weaknesses of the
investment activities of the enterprise are a prerequisite for the risk
assessment. Research by Bondarenko et al. (2022) has found similar risk
aversion within SMEs in Ukraine.

Measuring risk is important but brings difficulties. An assessment of risk may
be subjective, depending on the individual's situation and inner beliefs, or
biased (Patent, 2022). To overcome the individual perspective, the FAP
model attempts to arrive at a consensus estimate through the various views
and estimates provided by each appraisal team member involved (Lefley,
2018). Further, a corporate risk scale was introduced with a scale from 0 to
-10, where -10 represents the highest risk and 0 the lowest risk a company
is willing to take. In this context, the consensus defines a risk area index
within the project risk profile. The appraisal team decided to accept a
corporate risk threshold of 6. Furthermore, this risk area index was weighted
by assumptions taken by the team by assigning a probability of occurrence
to the consensus risk. As in theory, each company has its own unique level
of risk acceptance, resulting in individual corporate risk thresholds (Lefley,
2015). In the case study, the company decided to involve the middle
management and department heads, as outlined in the introduction to the
case study. In the analysis and computation of the project risk profile, each
manager is responsible for identifying key elements of risk for their own
area. As a group it is the team members’ responsibility to determine the
consensus risk value, similar to the Delphi protocol in the literature which
represents any anonymous expert panel (Vorstenbosch et al., 2022). In this
case study, the head of finance was appointed as facilitator, to moderate
the project risk-profile calculation in case of dispute or failure to reach a

common position. This fact was commented by the Head of Finance:
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So far, investment decisions have been largely conditioned by my
NPV calculation and the financial assumptions made. In this
investment decision, however, the financial criteria are only one of
several important decision variables. | am therefore pleased to be
involved in the consensus building for these new variables and to be

effectively part of the new decision making process.

In the next step, each member of the appraisal team was given a paper to
identify the major risks and allot a probability and potential impact value for
each risk identified. In the next stage, these items were shared with the
group. The appraisal team discussed the elements based on their personal
knowledge and experience, taking the opportunity to rethink and revise the
estimated values and risks to improve their predictions, reduce differences
and aggregate similar items. In the next stage, these risks were evaluated
by the appraisal team to reduce potential risk exposure. The main target
was to manage the risks identified by reducing the probability of their
occurrence and the level of their impact. The level of minimized risk given a
risk value for the calculation of the project risk profile is relevant here. If
there were outliers, the appraisal team members who gave values in the
upper or lower quartiles were asked to justify and potentially rethink their
position. It was the task of the facilitator to moderate this process until a
common and acceptable consensus was achieved. Each appraisal team
member had the chance to change their position and the values they
assigned in terms of risk. Following this exercise, the aggregated risk values
for probability and level of impact were calculated using the weighted
average. The literature supports a weighted average approach as it can
improve assessment quality by aggregating the opinions of individuals as
probability distributions; thus, a common consensus value is derived from
the various expert views (Merkhofer, 1987). Alongside the technical merits
of this approach, corporate and team spirit are strengthened compared to
an individual decision (Schippers & Rus, 2021). While team members may

influence each other in their decisions, the consensus approach and
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weighting of the results will reduce biased views, resulting in a more unified
corporate risk approach (Lefley, 2015). Especially for the Head of Sales it
was an important experience to be part of the investment decision making

process:

| was previously a little irritated by the question of whether | would
like to be involved in the decision making process for an investment
in a new production line. However, | must say that | find it very
refreshing and also helps me to better understand the perspective of
the other department managers and to achieve a goal together.

In the calculation of risk values, each appraisal team department agreed to
identify two key risk areas, totalling 10 identified major risk areas. Each
department leader assigned a probability of occurrence between 0 and 1
and a disutility impact value between 0 and 100, where 100 represents the
highest disutility impact and 0 the lowest. Following a team discussion
facilitated by the moderator, final values were agreed and the probability
index with the disutility impact value multiplied to achieve the risk value for
each identified risk. Especially the head of purchasing department lead the

discussion around calculation of risk and commented:

| have sometimes asked myself why | was asked to buy certain
products from certain suppliers, even when | thought that | might get
better price for similar quality with another supplier. However,
following the discussion and also better understanding the various
moving parts and reasoning of other departments, it helps to also
think about associated risks involved in the investment decision to be
taken. Approaching this in a structured way, that also | can
understand with the dimension of probability and utility impact is a
good concept, while | still need further insights on the calculation,

while | can see that the maths itself is not overcomplicated.
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For each risk area, these values were totalled and the risk area value

calculated:

computed importance rating

corporate risk threshold

Figure 28: Formula: Risk threshold

Source: Author

The results of the computation are shown in Table 9.

Calculation of risk values

X — Total number of risks identified

Probability of Importance
Risks identified by risk occurrence Utility impact rating/risk
department (0-1) value (0-100) value
Sales and marketing
competition 0,1 12,54 1,254
increased cost of sales 0,21 8,3 1,743
computed importance rating 2,997
risk area risk value -4,995
production
production delay 0,25 30,42 7,605
unforeseen complications 0,11 15,8 1,738
computed importance rating 9,343
risk area risk value -15,572
human resources
staff changes 0,04 3,83 0,1532
staff know-how 0,09 8,16 0,7344
computed importance rating 0,8876
risk area risk value -1,479
purchase department
resources availability 0,15 10,98 1,647
cost increase of new raw
material 0,22 7,92 1,7424
computed importance rating 3,3894
risk area risk value -5,649
workers counsel
increased staff workload 0,04 2,63 0,1052
overwhelming staff with new
tasks 0,05 5,44 0,272
computed importance rating 0,3772
risk area risk value -0,629

Table 9: Calculation of risk values
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The final step in the computation of the project risk profile is to identify the
highest risk area level, which is determined to be the project’s risk area
index. Table 10 shows a summary of the various risk areas defined. The
maximum risk has been identified in the production area and, therefore, the

project risk area index is -15.57.

Risk areas (Departments/areas

of responsibility) risk value/profile

Sales and marketing -5,00
production -15,57
human resources -1,48
purchase department -5,65
workers counsel -0,63
Project risk area index -15,57

Table 10: Risk value profile

Source: Author

6.8.3. The strategic index

As stated previously and shown in the guestionnaire results in Chapter 4,
senior decision-makers in German SMEs are aware that strategy plays an
important role in their appraisal analysis when considering their decision
making process. In reality, however, hardly any companies quantify or
consider strategic elements in their appraisal method. The strategic index
offers a structured analysis of a project’s strategic benefits from corporate
and management perspectives. The results of such analysis are
represented in a project strategic score value for each identified strategic
benefit. The strategic index is then computed by applying a corporate
ranking to the project strategic score value to arrive at a unique strategic
index for the project. The project strategic score value, or strategy index, is
based on a quasi-Delphi approach. Experts are asked to provide their own

key assumptions and views and these are discussed among other experts
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with diverse backgrounds and further refined until a consensus decision is

reached.

In the first step towards arriving at the strategic index, the initial screening
is performed and documented in the protocol. Lefley (2015) suggests that
this is conducted by the financial appraisal team for SMEs. In larger
organizations, the guidance would be set by corporate management. The
financial appraisal team identifies and ranks the strategic benefits, with a
rating of 10 representing the highest level of benefit. This is similar to the
NPVP calculation steps before moderation by an unbiased facilitator helped
reach a consensus and aligned the appraisal team members in full
agreement on the identified benefits. As one case study participant

confirmed:

Reaching a consensus is quite a challenge but focusing on a certain
decision to be taken and anchoring the decision making around
objective matter, | am pleasantly surprised that | and my colleagues
are eager to work together on getting to the result and resolve if the

investment as proposed should be done or if it should be rejected.

In the financial appraisal team, the members identified five key strategic
benefits (increased flexibility, new products, internal production logistics
improvements, environmental improvements, and improved staff know-
how). In their discussion, the appraisal team established a ranking and
decided on the magnitude for each key benefit of the project. As the team
identified only a small number of relevant key strategic benefits, they
decided to assign only whole numbers in ratings. In larger corporates, with
larger project volumes, corporate ratings are calculated by a pairwise matrix
using a geometric average. The facilitator noted the responses in the
protocol and prepared the calculation using a pairwise matrix and geometric
average calculation. At the same time, the management decided on the

normalised weights to be applied for each benefit, totalling 100%. As one
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project team member noted, the need for a facilitator was critical to reaching

consensus.

At the beginning, when the project and the meeting were introduced,
| thought that a moderator is not necessary, because we will agree
as colleagues. However, | must say that it was right to use a
moderator to make sure, because the discussions and different
opinions were sometimes and especially (in the strategy discussion)

very far apart and a consensus was sometimes more difficult to

achieve.
Key strategic benefits identified (a) (b) (a)*(b)
Personnel
Sales and (workers Agreed normalised Sl Index
Production Marketing councel) Purchase Transport PSSV weights calculation
increased manufacturing
flexibility 82 51 36 2,8 4,7 82 30% 2,5
new products 6,4 7,8 41 6,7 2,8 6,7 15% 1,0
internal production
logistics improvements 4,7 2,7 51 49 71 51 10% 0,5
environmental
improvements 2,9 81 7,4 6,6 58 7,4 20% 15
improved staff know-
how 6,8 6,4 57 7,2 4,1 41 25% 1,0
Total 6,5

Table 11: Strategy value profile

Source: Author

A project strategic score value (PSSV) of 6.5 was computed by the facilitator
based on the values agreed by each head of department and the financial
appraisal team (see table 11). Overall, the strategic index is the weighted
average of the strategic score values agreed by the team and the rankings
given. To put the strategic index into context, the result is an above-average

score value on a scale from 1 to 10.
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6.8.4. Digitalization Decision Support Index

The digitalization of companies and the economy has attracted increasing
attention in research. A recent study by Tick et al. (2022) found that the
benefits of digitalization for SMEs are generally recognized and
acknowledged today and digitalization is typically seen as essential in a
rapidly and constantly changing business environment. Yet the level of
digitalization is still below expectations, especially among SMEs. According
to a CompTIA (2019) study, average investment in digitalization for SMEs
ranges between $10,000 and $50,000 per annum. For an SME, this is a
relevant investment or ongoing cost and, therefore, needs to be reflected

within the decision making model.

On the digitalization index, the financial appraisal team was first asked to
identify the most important elements within the six overarching dimensions
to measure digitalization within the company. The company manager was
selected to facilitate the discussion on affordability, infrastructure
investment, network access, capacity, usage and human capital. As each
company is in a unique situation, the importance of each factor and sub-
factor differed for each of them. To include this within the index, the factors
identified were ranked as useful (a), ease of use (b), facilitating conditions
(c) and peer/competitor pressure (d). The team needed not only to reach a

consensus on the activities but also on the ranking of each variable.

Following initial discussion, the team identified and agreed on the five most
important aspects in the six categories of digitalization. Each category
contained five key activities. In the discussion, variables were identified that
could be placed in more than one category. In these cases, the facilitator
asked for a vote to decide which category the item should be placed in.
Intensive discussions took place around each key variable for each category
and the facilitator was required to step in and facilitate to reach a consensus
on each category variable. There was an intensive discussion on this

subject, which was commented on by the head of procurement as follows:
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It was very difficult in places to bring the individual positions together.
The moderation of the Head of Finance was essential in order to
achieve a result. Especially considering the time required for the

meeting, which lasted almost 5 hours.

The variables defined by the team are presented in Figure 29.
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Affordability

Upfront cost of digitalisation efforts
Follow-up cost of digitalisation improvements
Potential cost reduction over time
Purchase of material and external services
financing of investment

Human Capital

sufficient staff know-how

additional staff required

participation of staff

changes to workload and/or processes
being permanent online requirement
Usage

limitation to usage by time
accessibility by staff

increased internet related tasks
increased accessibility of company data (ie smartphones,
laptop)

working from home

Infrastructure reliability

security matters

investment in new IT hardware
improved IT infrastructure
management of Infrastructure

failure safety

Network access

providing company phones to staff
remote access to company server
access limitations for staff

company laptops for staff
authorisation levels

Capacity

speed of company network

access limitations

data retention on server/cloud system
cloud synchronization

user limitations

Figure 29: Digitalization variables

Source: Author



After establishing the initial key variables, each appraisal team member was

asked to rank each activity presented in figure 29 from 1 to 10 for

usefulness, ease of use, facilitating conditions and peer/competitor

pressure. As the financial appraisal team comprised five people, the

maximum rating is 50 for each activity factor. By totalling for each activity,

the sum of ratings for each variable, the level of digitalized data-

management process is computed, as shown in Table 12.

Variables

Affordability

Upfront cost of digitalisation efforts
Follow-up cost of digitalisation improvements
Potential cost reduction over time
Purchase of material and external services
financing of investment

Human Capital

sufficient staff know-how

additional staff required

participation of staff

changes to workload and/or processes
being permanent online requirement
Usage

limitation to usage by time
accessability by staff

increased internet related tasks
increased accessability of company data (ie smartphones, laptop)
working from home

Infrastructure reliability

security matters

investmentin new IT hardware
improved IT infrastrcuture
management of Infrastructure

failure safety

Network access

providing company phones to staff
remote access to company server
access limitations for staff

company laptops for staff
authorisation levels

Capacity

speed of company network

access limitations

data retention on server/cloud system
cloud syncronisation

user limitations

Table 12: Digitalization variables results

13

9
29
30
14

22
25
34
38
15

22
35
13
42
41

13
34
11
22
41

11
34
19
38
14

23
22
32
25
13

Source: Author

totalling sum of ratings for each activity
useful ease of use facilitating conditions peer/competitor pressure Total

39
32
32
32
18

37
34
43
43
19

37
45
22
16
39

32
29
36
25
33

34
36
42
15
19

43
19
38
32
27

41
36
37
36
50

29
42
40
36
19

17
33
26
33
44

38
38
29
21
28

40
32

9
20
10

38
16
34
28
21

sum of ratings

107

134
139

126
123
167
135

77

137

78
125
166

124
122
99
91
138

114
129
92
96
81

145

72
140
105

To compute the digitalization index, the five activities with the highest values

were identified. The highest values are relevant to identify the five key

variables as weighted by the appraisal team. The result is presented in

figure 30.
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useful  easeofuse facilitating conditions peer/competitor pressure Total

Purchase of material and extemal services 4 Rl R ¥ 139
dataretention on server/cloud system % k1l B 3 W
speed of company network 4 3 3 B 145
working from home Iy 4 Ry 4166
participation of staff 50 Rl 8 4 167

Figure 30: Five key digitalization variables

Source: Author

The activities listed in Figure 29 were identified by the team as the most
important of the key activities discussed and were further used to estimate
the degree of digitalization for these activities in Figure 30.

The degree of digitalization is categorized by three levels as shown in table
13 below depending on company activities. The degree of digitalization
describes the level of digitalization of data collection, which can be either
manual, semi-automatic or fully automated. Level 1 is the degree of least
digitalization, while Level 3 represents the level of fully automated and
digital for an activity at the company. Level 2 represents stage inbetween,
where some automation and digitalisation is achieved, while some manual

work is still required.

Degree of digitalization Method of data acquisition Type of data entry How is data analysed Reporting process

Level 1 Manual data collection on paper on paper on paper

Level 2 digitized collection requiring user interpretation digized manually partially manually with software support  digitized but with manual adjustments
Level 3 digitized collection requiring without user interpretation  digitized automatically fully automatically with software automated

Table 13: Degree of digitalization

Source: Author

After these key variables were estimated in the next step, the degree of
digitalization was discussed. To this end, the appraisal team estimated on
a consensus basis the degree of digitalization as defined in Table 12. Each
of the five key activities is set against each level of digitalization. A five-point
Likert scale is used, with 1% to 20% representing the most manual

processes and 81% to 100% representing the mostly fully digital/automatic
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processes. The appraisal team members were required to decide on the
level of digitalization for each key activity. In terms of finding a consensus,
this was the most challenging part, as opinions on the categories and levels
of digitalization varied and the facilitator was asked to moderate each item.

The head of controlling summarizes these as follows:

Each department head fought for their position and tried to achieve
the right result from their perspective. In the end, however,
consensus decisions must be made among the executives with clear
alignment to the different variables and the business goals, and of
these, essentially, the question using the decision model and
associated process. In the end, a value must emerge that defines in

black and white the decision for or against the project.

The appraisal team identified the “speed of the company network” as the
most digital/fully automated level of digitalization, while “purchase of
material and external services” was identified as the least digital/automated
activity. For calculating the overall degree of digitalization, the degree of
digitalization is multiplied with the five-point likert scale result. The sum of
the total level of digitalization for the selected activities was totalled. The
maximum value of the degree of digitalization in this case was 150, as for
each weighting of the degree of digitalization multiplied by each key variable
the maximum value was computed as 150. At 150, the highest level of
digitalization would have been achieved by the company and, respectively,

the investment decision. The results are presented in table 14.
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Five points likert scale
degree of Total value of degree
digitalization 1 2 3 4 5 of digitalization

1-20 21-40 41-60 61-80 81-100

Purchase of material and external services
participation of staff

working from home

speed of company network

ion

4

Level 1 degree

of digitali

[
w

[TV NN

data retention on server/cloud system

Purchase of material and external services

participation of staff

ization

working from home

Level 2 degree of

speed of company network

NONNNN
N
N O A~ N B

data retention on server/cloud system

Purchase of material and external services
participation of staff

working from home

Level 3 degree of
digitalization

speed of company network

W W W w w
o

data retention on server/cloud system 4 12

Total degree of digitalization 57
Table 14 Degree of digitalization

Source: Author

The last step of the digitalization decision support index computes a score
for each activity taking the sum of the activities multiplied by the degree of
digitalization, and resulting in an index of 57, as shown in Table 14. As the
maximum output for the sum of activities multiplied with the maximum
degree of digitalization could be 150. By dividing the result of 57 by the

maximum output of 150 an index of 38 has been computed.

Based on the index construction and interpretation for this project, the score
scale ranges from “mostly analogue and manual” for scores up to 30, “a
blend of analogue and manual and digital and manual” for scores up to 60,
“‘completely digital and manual” for scores up to 90, a “blend of digital and
manual and digital and automated” for scores up to 120 and, finally, “fully
digital and automated” for scores up to 150. Therefore, the digitalization
index gives the company a rating of “a blend of analogue and manual and
digital and manual”. Interpreting this result requires that the company needs
to work on its digitalization and automation processes further and invest in
additional digitalization projects. Furthermore, the investment in the new

production line will bring some digitalization benefits, albeit only minor ones.
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6.8.5. Conclusion of case study

For this company, this case study is novel: it was the first time that the
company management had come together with the heads of the relevant
departments to work on a case study and a financial investment decision.
The initial proposal to review this important investment in a new production
line as a team, relying on a new and more comprehensive financial
appraisal method, was met with some initial resistance. However, due to the
management’s approval and guidance to review the project with a view to
reaching consensus and involving all the relevant decision-makers, not only
were decision making processes on this particular project improved, but a
positive example was provided of involving additional stakeholders from the
company. Furthermore, the new element of the improved FAP model, the
digitalization decision support index, provided additional helpful insights on
the degree of digitalization and the need to further investigate the level of
digitalization and its various aspects. However, this is now a follow-up
project for the newly established financial appraisal team at the case study

company.

The results from the improved FAP model with the digitalization decision
support index, provide sufficient support for the project with the following

overall results:

The NPVP provides a strong positive vote for the project with a positive NPV
and fast repayment cashflows generated from the project. The project risk
index is estimated at -15.75, also a positive result as the project risk at this
level is defined as existing but manageable by the company from the
individual risks defined by the consensus decision panel. The project scored
6.5 on the strategy index, which also provides support in favour of the
project as it is in line with the company’s overall strategy. Lastly, the
digitalization decision support index showed that the key digitalization
aspects defined are currently “analogue and manual and digital and manual”

with a score of 38. This implies a further need to improve digitalization
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efforts; as a result, the project also gains approval from the digitalization

angle.

The case study participants worked very well together and when the

discussions became too intense, the moderator intervened neutrally and

objectively. However, there were also two critical voices from participants

who stated the following at the end of the meeting:

Meeting and working together on taking an important decision for the
company and its future investment in the production line was a good
experience. However, | have to say that the meeting from my point
of view took to long and sometimes it was a challenge to follow the
various index calculations and the need to structure and decide on

certain elements of the various indices.

Another participant commented in the same direction.
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| think it would be easier if we could do the whole thing with a software
or questionnaire programme that does all the consensus calculations
in the sense that the items that were ranked highest or mentioned
most often are automatically assigned as key variables and the
software does all the tricks to come up with the values for the different
indices. | enjoyed the exercise, but I'm not sure | would want to
participate in such a long, almost all-day session on a financial
investment decision again. This could be done in a different way or
get people's input through a different process that each participant
can start at their own discretion and pace, perhaps working from their
home office.



In pre-existing literature, the FAP model has been applied to an IT appraisal
process in Czech Republic (Lefley, 2015). As outlined in literature section
there is only little literature on actual application of the FAP model available
and does not include additional index factors. As a result, there is little
insights on the FAP model being applied in reality and tested for applicability
in various scenarios. Testing the model with an actual real world use case
demonstrates the adoptability of the model potentially further improvements
going forward by incorporating additional factors or also modifying the
digitalization index by incorporating cost risk and other factors relevant for
digital transformation. It is important to understand that the case study is not
seen as an isolated case. Future investment appraisal projects are planned
to be conducted with the same set-up and methodology. Moreover, working
on the digitalization index by incorporating additional angles like cost of
digitalization or risks of digitalization. Besides the digitalization factor, also
the applicability of the project riks, NPV and strategy index could be

revisited.

Overall, the various angles provide sufficient support for this particular
project; however, another project may not yield such a clear result;
therefore, the application of this improved financial appraisal method should
also include a clear structure and efficient and transparent processes. The
project appraisal team should always consider a comprehensive approach,
seek to avoid biased or manipulated decision making and document the key
elements and decision basis sufficiently in a protocol. A key element is also
to ensure that the team members are bought in into the project and working

together.

6.9.  Discussion of research questions and

meeting the research objectives

This section addresses the research questions and is concerned with the

overall research results of this project.
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6.9.1. Research Objective 1

RO1: To investigate how German SMEs integrate aspects of

digitalization into their current financial decision making processes.

This section places the findings of the research project in the context of
RO1, that is, how German SMEs integrate digitalization into their current
financial decision making processes. As outlined in the literature section,
digitalization is not a clearly defined term. Depending on the field of the
literature, it may refer to automation, use of cloud systems or working with
the latest (virtual) technologies. The lack of definition highlights the need to
structure and define digitalization at a company level and to identify the
relevant digitalization aspects driving the company’s success. It was key in
this project to define digitalization well and choose the most appropriate and
relevant methods to define and analyse the data and draw accurate
conclusions based on the analysis. In the initial steps, the focus was on
using quantitative data to match and validate the findings in terms of
digitalization. The literature does not provide unanimous evidence of the
positive productivity effects of digitalization. The majority of studies use
rankings based on arbitrary variables such as broadband speed to estimate
digitalization, which does not necessarily provide any insights into the level
of digitalization either of an economy or a business (Lynn et al., 2022).
Depending on the business sector, a digital divide may be identified in the
literature, supporting the notion that certain digitalization variables have no
impact on business development (Ford, 2018). The questionnaire was
therefore construed to rely not solely on these established variables from
the literature. The results from the questionnaire are clear, especially as
regards digitalization, as outlined in the table below showing the responses

on the importance of digitalization:
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Strongly Strongly

Agree Agree Neutral Disagree disagree
Do you think that
financial decision
making should be [ 9 1 4 0
“digitalized”
Would you like to have
the financial decision 2 11 4 4 0

making improved within
your organisation?

Do you think employing
agility methods helps 2 5 13 1 0
your organisation?

Do you think your
organisation should
improve the financial
decision making?

Would you consider
employing an improved

financial appraisal and 4 15 2 0 0
decision making model?

Do you think your
current financial
decision making
framework is adequate

for the challenges 2 8 o 2 0
coming in terms of
digitalization and
industry 4.0?

Table 15: RO1 questionnaire results

Source: Author

From the questionnaire evidence, it appears that digitalization is an
important aspect of decision making at all the companies that participated

in the questionnaire.

The discussion of the data has led to a few key summary findings

regarding Research Question 1:

- Managements see clear benefits from digitalization, not only in
improving company organization and efficiency, but also in potential
additional revenue streams (see data section).

- The need to improve financial decision making is recognized; senior
managers generally perceive a need to consider digitalization
aspects in their decision making around financial investments. The

guestionnaire shows clear evidence that external factors such as
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COVID-19 have had a strong facilitating profile on aspects of
digitalization and the need to include the latter in decision making
processes (see data section).

- Senior managers at German SMEs are aware that digitalization is an
important aspect of the future development of their companies and
can bring benefits, but comes at a cost with additional investment

needs (see data section).

In the case study the analysis of the digitalization index provided important
insights on the company’s level of digitalization. In this case the level
reported is low and requires the company to invest further in improving its
digitalized footprint. Further the digitalization index supported the
investment appraisal as the new manufacturing line would also provide
digitalization benefits to the company. As a soft factor and also mentioned
in the quotes the discussions around the FAP model factors helped to
promote a better understanding in terms of digitalization for the key staff

members participating in the investment appraisal exercise.

This confirms the findings of other recent studies in the context of
digitalization; in particular, the pressure from authorities to allow remote
working during the pandemic and the restrictions imposed on travel forced
managements to act (Haarmeier, 2021). Digitalization not only drives
improvements in processes and productivity; it is also used to automate and
create savings as well as new revenue streams. In this context, it is
important for SMEs to focus on the most appropriate individual digital tools
to be able to plan their investments over a longer period to grow revenue,
increase efficiency or reduce costs. The identification of future-proof
technologies is also of fundamental importance in order to remain
competitive in the long term. As described by Fenn and Raskino (2008),
every technology goes through a hype cycle. In terms of digitalization, we
are currently in the phase of realizing the useable benefits. The concept
developed by Fenn and Raskino (2008) is depicted with my input in Figure
31.

226



Height of expectation and
self-fulfilling expert
Expectations forecasts of use cases

are further
fueled by media
and experts and
promising new
usE CASEE

disillusionment about
actual possible use cases.
The gap becomes
omnipresent.

Expectation

Establishing actual relevant Technalogy willbe

products and applications developed further
of the new techrology

New
technology
with
anticipatory
expectations of
new
developments

phase of innovation phase of inflated phase of phase of phase of broad
triggering expectation disillusionment recognition acceptance
Figure 31: Technology cycle

Source: prepared by author, based on Fenn & Raskino (2008)

6.9.2. Research Objective 2

RO2: To explore the extent to which digitalization can be incorporated
into the FAP model as a means of enhancing mainstream financial
decision making models for German SMEs and how expanding the

FAP model will contribute to knowledge.

This question can be broken down into two parts: first, how the existing
models can be extended and, second, whether the FAP model can be
extended to improve decision making and contribute to knowledge. At the
start of the project, the developer of the original model was contacted and
informed that an extension of the FAP model was planned; they confirmed
that the model had not yet been extended with a digitalization factor and
that this could be a potential contribution to knowledge. As outlined in the
literature section and the findings regarding RQ1, there is very limited
literature on digitalization in the context of improving financial decision
making. To date, no similar model or approach could be identified,

evidencing a gap in the literature. From the deconstruction of the elements
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of the FAP model, the development of the digitalization index can be seen
as a relevant additional factor to improve financial decision making.
Certainly, the general over-reliance on one-dimensional models in German
SMEs presents a challenge, as confirmed by the findings from the
questionnaire and the literature. Conversely, the questionnaire provides
strong evidence that the vast majority of senior managers are aware of the
need for digitalization and confirm that this factor is considered to some
extent during the decision making process, but generally only as a soft
factor or positive side-effect within the overall process. Further evidence
gathered indicates that the aforementioned need to consider digitalization
within the financial appraisal is becoming more pressing. One external
factor is the COVID-19 pandemic, which placed digitalization on the agenda
of every company worldwide, forcing companies to invest in and review their
IT infrastructure. Moreover, the digitalization index provides additional
insights into a company’s current digital position, defining the degree to
which it relies on manual or automized processes. Without a clear
understanding of a company’s IT spend and digitalization position, no
significant improvement can be achieved; the company first needs to
understand its own position. Any investment in new machinery or equipment
today also becomes a question of IT and digitalization, as well as involving
a review of current established processes. From the questionnaire and
literature, as mentioned before, there is evidence that companies are
becoming aware of the need to invest in IT and also to consider the overall
digitalization of the business, processes and investments, thus recognizing
the need to include digitalization in their investment decision making.

The improved FAP model contributes to knowledge by providing insights
from German SMEs that have so far not obtained by another research. Also,
the improved FAP model has been applied for the first time within a case
study at a German SME. The original FAP model was developed about 20
years ago but has so far not been in use by a large number of companies.
Further since it was initially developed companies have become more

exposed to digitalization and automatization and as a result also, ideally,
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should include digitalization aspects in a more integrated financial decision

making.

Relating the findings from the questionnaire to the case study the
digitalization index construction worked well in a real-world application.
However, the issue of the complexity of construing the digitalization index
as well as the other indices of the FAP model are time consuming. As
previously stated in 6.9.1 the discussions while preparing the FAP model
indices allowed the case study participants to reflect on their positions and
also helped improved understanding of digitalization as well as the position
of other department leaders in this context. The extension of the FAP model
with a digitalization index helps the case study company to improve its own
digitalization level going forward by utilizing the insights gained from the

investment appraisal process.

Following the financial crisis of 2007/2008, regulators started to require
banks and other financially regulated entities to adopt new models, such as
value-at-risk models to estimate and improve the analysis of financial risk
(McCullagh et al., 2022). Similarly, digitalization plays an increasing role in
financial decision making, and models such as the FAP model will need to
be improved with a digitalization index. The development of the FAP model
followed a Delphi approach in terms of strategy and project risk index
computation. A similar approach has been used in the creation of the
digitalization index. As a result, in terms of both methodology and theory,
the digitalization index fits the existing approach of the FAP model.
Moreover, while the FAP model has not been limited by specific dimensions
or factors, it is complex and time consuming to update it as an improved
decision making and appraisal model. Therefore, it seems beneficial to
assess the three indexes at the same time, and the case study has shown
that digitalization — as a fourth dimension of the revised FAP model — is a

factor of equal importance to project risk, strategy and the NPV calculation.
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6.9.3. Research Objective 3

RO3: To develop a practical application of the FAP model within
German SMEs by integrating digitalization alongside its current,
traditional decision making approach, for a post-digitalized decision

making environment.

RQ3 is also divided into two sections. The first part is concerned with the
analysis of post-digitalized decision making and the second with the
possible extension of the FAP model. The data shows a need to consider
digitalization and a post-digitalized decision making environment. This is
caused in part because the evolution of business and unforeseen global
pandemic placed digitalization on every company’s agenda and, in part, by
pressure from peers to improve digitalization and to consider digitalization
aspects in any investment decision, particularly because technology and
interconnectivity play an important role in any investment in machinery or
equipment. As the case study has demonstrated, the FAP model, combined
with a digitalization index, provides additional insights into the company and
helps to identify needs and areas of improving digitalization. The case study
helped to improve the company and the participants to better understand
their own level of digitalization, or better the need of improving digitalization
of the company and processes to improve decision making further to move
to a great degree of informed decision making supported by an improved
FAP model. A post-digitalized decision making is important for an ever-
increasing digitalized business environment. Without digitalization
considerations in financial decision making, especially at industrial
companies, it may result in wrong investment decisions as digitalization as
a key variable has not been considered. In the case study the digitalization
element also provided clear insights on the need of the company to improve
its digital readiness. SMEs in particular are vulnerable to changes in the
business environment and promoting an improved FAP model for SMEs will
help them to make better informed financial decisions in the future. In
comparison, large organisations can dedicate many more resources to

financial decision making and often have more choices in terms of financial
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decision making than an SME. By utilising an improved FAP model, German
SMEs can also improve their financial decision-making and better compete
against other companies. Furthermore, improved financial decision-making
is more important for SMEs than for large companies, because if the
investment goes wrong or the benefits, efficiencies or improved automation
and digitalisation do not materialise, this could be more life-threatening for
an SME than for a large company, which can more easily cope with ‘wrong’

decisions.

In addressing this research objective, the time at which the FAP model was
constructed needs also to be considered. Digitalization then played a less
important role than it does in today’s world. Its key elements were compiled
to create a financial appraisal model that also considered the dimensions of
strategy and project risk. All three dimensions are independent of one
another and the FAP model weights them equally. This is important as it
allows the introduction of another equally weighted dimension, offering

similar advantages.

6.10. Final conceptualization of the improved FAP

model

As outlined in the previous sections of initial conceptualisation and the need
for an improved FAP model the FAP model requires improvement to adopt
to a new key variable/category, which is digitalization. The initially defined
improved FAP model has been tested in the case study and evidence from
the questionnaire has shown that there is a need to consider digitalization
aspects for financial decision making. There has been no change to the
existing categories of the FAP model as these appeared, also in the case
study, as relevant and important to measure. Considering the research
objectives from the initial conceptualisation considerations evidence was
provided by the case study on the practicability and usability of a

digitalization dimension for an improved decision making model. The
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method of construing the digitalization index also was practically tested in
the context of the case study. The digitalization index has twofold
implications on the improved FAP model. It provides insights on the current
stand of the company in terms of the level of degree of digitalization of the
company. As outlined in literature digitalization is a key element for SMEs,
but companies frequently fail to understand their own level of digitalization.
Digitalization is not about providing staff with the latest IT equipment; it is
more about digitalizing processes and digitize workstreams. To work on this
each company, need to understand their level of digitalization and the
relevant aspects or areas that need to be digitized. The digitalization index
provides a first review of the importance of digitalization aspects where the
department leaders need to think and agree on the five key digitalization
items. By compiling the digitalization index until the end, the index provides
a weighted result of the digitalization reality of the company. It also provides

insights if the investment decision under review adds digitalization value.

The improved FAP model also requires bringing an investment appraisal
team together that has to discuss the investment from the four perspectives
of the improved FAP model. From an organizational perspective this also
increases accountability and level of responsibility of each individual key
staff member of the appraisal team. Further the improved FAP model
application requires the facilitator to ensure that all steps and documentation
of the consensus decisions taken along the process of deriving at the final
outcomes for each variable are in the required form, to allow coming back
and checking and reviewing previous decisions. The improved FAP model
is also offering a more democratic approach to financial decision making

compared to one dimensional financial appraisal models.

In the final design of the improved FAP model it was intended to keep the
model concept rather simple to understand and as a result also easier to
promote. The latter is an important matter to gain further acceptance in the
industry on promoting improved financial decision making. In the final

conceptualisation the improved FAP model is shown in figure 32 below.
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Existing Financial Appraisal Profile Model

Net Present Value

Strategic Index (S1) Project Risk Profile (S1)
Profile (NPVP)

Digitalization Index (D1):

Identifying key activities at SME

Understanding degree of digitalisation of
company

Providing insights on digital awareness and
required investment area

Identification automatization/digitalization
needs

Improved Financial Appraisal Profile Model

Net Present Val
Sl Strategic Index (S1) Project Risk Profile (i)

Digitalization Index (DI
Profile (NPVP) igitalization Index (DI)

1. Supporting improved financial decision making
2. Considering a financial appraisal project from four different angles
3. Improving responsibility and accountibility of investment appraisal team
4. Improving information flows within the organization due to investment
appraisal team

Figure 32 Improved FAP model concept

Source: Author

Applying the improved FAP model to SME companies, as outlined in the
previous sections it is important to note that the model is understood by the
decision maker at SME companies. As a result, it is required to understand
that for an applicable model for German SMEs it needs to be easily
understood as stated before, but also adds value and is intuitively

understood. In contrast to large companies, resources constraints are
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limiting factors at SMEs and therefore require that an improved FAP model
is accepted by German SMEs that it does not overstretch an SME on
preparing the financial investment appraisal and financial decision making.
By presenting the model with four easy-to-understand variables and a clear
process to determine the result and outcome for each indice it does not
create an artificial barrier preventing application. The FAP model is
therefore predestined to be applied by SME companies, as the key staff is
easier together and to discuss and take decisions, while large organizations
are often spatially dispersed. Further in SME organisations the
understanding for other departments and roles is frequently greater as there

are fewer layers and people working in a company.
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Chapter 7: Conclusion

7.1. Introduction

This chapter concludes the research project and describes the contributions
to knowledge, practice and methodology, before assessing these
contributions. It is followed by the final chapter, which describes the

limitations of this project and identifies potential future research.

The research has contributed to creating an improved financial decision
making model for SMEs including a digitalization index. However, its use is
not limited to SMEs; the model can also be applied by large corporations
looking to improve their decision making and include digitalization and other
key variables in their decision making models. Digitalization, now a key
element of the next decade of business development, can support improved
organizational decision making. The basis of the digitalization index is a
reliable estimation of the digitalization status of an organization and the

ranking of digitalization aspects for a project.

This model will explicitly help companies to determine where their own
organization stands and degree of digitalization and what measures it
should take to achieve a best practice or industry excellence investment
appraisal level. The improved FAP model can be applied to organizations

in the relevant industry.

7.2. Review and overview of the research

Chapter 1 provided an overview and definition of the research problem and
research questions. Financial appraisal, decision making and digitalization
are aspects of investment decision making in any company. Various studies
have addressed the digitalization status of countries, but few have focused

on digitalization efforts at a company level. Moreover, financial decision
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making takes place mostly at owner or senior management level and is
widely based only on a quantitative NPV or similar analysis; other factors
such as company strategy, project risk or digitalization play no significant
role in the decision making process. The chapter introduced the concept of
the FAP model and key considerations in terms of digitalization and defined

the limitations and ethical framework of the project.

In the next chapter, the literature review revealed gaps in the literature on
financial decision making processes as regards an improved FAP model.
While the literature extensively covered quantitative financial decision
models and digitalization analysis methodologies, no financial decision
making model was found to combine digitalization aspects with financial
decision making. This chapter laid out the research paradigm and
foundations for the research project and reviewed the literature on the
unigue German SME market. While literature was found that promotes
improved financial decision making models, none promoted the inclusion of

a digitalization variable or perspective in a revised model.

The literature review continued on the need for development, finding that
improved financial decision making initiatives can only contribute if the
adoption and successful implementation of such initiatives is directly aligned
with staff involvement and facilitators to promote improved decision making.
Moreover, staff must be able to adapt to and adopt digitalization within the
improved model. In this thesis, the interaction and involvement of key staff
are vital in promoting and achieving relevant decision making and

digitalization awareness in a company.

Chapter 2 also examined the literature on the relationship between
digitalization and organizational change, demonstrating that contemporary
organizations are intertwined with technology. We cannot understand
organizations without understanding the technology, since digitalization and

organizational contexts have transforming effects on one another.

This chapter further outlined the philosophical assumptions underpinning

this research, corresponding to the epistemological and ontological
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assumptions of pragmatic research, as the aim was to achieve a better
understanding of the interplay between financial decision making and
digitalization at the organizational level in the context of German SMEs. As
detailed in Chapter 6, a case study was conducted at a German SME to
gain rich insights into the process and the theoretical and practical results

of the improved FAP model.

In Chapter 3 the research design and data collection techniques employed
in the fieldwork were presented, together with the reasoning for the
questions and organization and design of the questionnaire. The
guestionnaire design followed the methods suggested by the Pew Research
Center (2019), and a qualitative approach, with limited closed questions in
the questionnaire, was employed due to the research paradigm of

pragmatism. The last part of this chapter explained the case study design.

The research model development was described in Chapter 4, revealing the
importance of an improved FAP model and taking into consideration the
COVID-19 pandemic. Although the pandemic posed difficulties for research,
it highlighted the need for change in German SMEs, as lockdowns in 2020
required companies to consider their digitalization levels in the context of
how to continue operations. Following the pandemic, central banks have
started to raise interest rates; the lengthy period of cheap money is over,
resulting in the need for organizations to consider rising interest rates and

digitalization in their decision making models.

Chapter 5 discussed the organization of the data as well as the need to
consider the interview language, nuances of tone and language, and
translation from German to English. Further samples were described and
analysed, leading to the discussion presented in Chapter 6 which initially
focuses on the case study. The case study introduces the theoretical
element of the research including the digitalization index developed and put
into practice at a German SME. The chapter concludes with an analysis of
the case study and provides responses to the overarching three research

guestions.
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Theoretical and practical contributions to knowledge are presented in

Chapter 7 and suggestions for further research offered in Chapter 8.

7.3.  Contribution to knowledge

Both the theoretical and empirical findings contribute to an understanding of
the interplay between the digitalization of decision making and the
development of an improved financial decision making model. This research
project also contributes to our understanding of how SMEs in Germany can
improve their financial decision making and the status of financial decision
making in these companies. Especially, by providing a model to understand
that could be applied to better understand the companies own level of
digitalization. Allowing an organization to better understand its need of
advancing with the digitalization of its business adds value.

The findings of the case studies suggest a gap in the knowledge on
combining digitalization and financial decision making, and improving
financial decision making. With COVID-19, this gap became more evident
as companies had to start to re-think their digitalization status. To ensure
the survival of their companies in the pandemic, they were forced to re-think

decision making processes and allocate resources efficiently.

Other factors in improved financial-decision models include digitalization
advancements, collaborative decision making within the organization and
the use of expert panels in decision making, which help the organization to
promote the decision. Within organizational theory, this is a key step
towards a more collaborative organizational structure. The likelihood that a
project will be adopted and analysed through the improved FAP model
increases when the interest of various departments and the support of key
staff are gained.

The application of the improved FAP model and theoretical grounded theory

supported the analysis of the findings of the case study. The four
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dimensions of the FAP model (finance index, strategy index, project risk
index and digitalization index) measure the key elements of an organization.
These key elements should not be seen as final and set, potentially these
variables are developed further or refined further to fit a changing purpose.

Some research has been conducted on digitalization, decision making and
the development of improved financial decision making models. Notably,
Lefley (2015) has worked on improving the acceptance of the existing FAP
model. Research on digitalization has improved exponentially in the past
two years, due to COVID-19, while improved financial decision making
models, like a multiple-criteria decision making model for investment
decisions using data mining techniques as proposed by Cheng et al.,
(2021), have been developed. However, the combination of an improved
financial decision making model and a digitalization index perspective has

not yet been developed and studied.

Despite studies on improved financial decision making initiatives in larger
organizations with greater resources of staff and money, none focusing on
German SMEs concentrate on the interplay between digitalization and the

development of an improved financial decision making model.

7.4.  Contribution to practice

This study strongly suggests that every organization should be aware of its
current level of IT and understand digitalization. While most companies are
already aware of digitalization, its full potential is not yet utilized, especially
in terms of financial appraisal. German SMEs centre their decision making
on either purely quantitative models such as the NPV or a key decision-
maker following their gut feeling or own reasoning. As described in this
thesis, there is a need to improve decision making and financial appraisal
processes, shifting from a one-way process to an integrative one that
includes additional key variables and includes input and expert knowledge

from various angles of the organization.
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One of the practical contributions of this research is the detailed insight
provided by the case study at a German SME. The case study reveals that
the level of digitalization in an organization is key to decision making.
Further, bringing heads of department together as project team members
and helping to promote each other’s understanding and rationale brings
additional insights and promotes acceptance of the project within the

organization.

This implies that, for the effective implementation of an improved FAP
model, emphasis should be placed on the importance of understanding the
contexts of work, task and organization. This will increase acceptance of the
new project and, hopefully, lead to its successful realization. The case study
also reveals that key staff members and managers need to acquire new
negotiation and communication skills to arrive at a consensus decision.
Another practical contribution is the promotion of the digitalization index and
the recommendation that every organization should review its current

strengths and weaknesses in digitalization.

The contribution of this research is to understand, based on theoretical
assumptions, how a newly improved FAP model can help German SMEs to
improve their potential. To this end, the due process model can be used as

a practical tool.

7.5.  Methodological contribution

The main methodological contribution of the research is the combination
and application of concepts from the FAP model and the digitalization index

to develop an improved financial decision making model.

Disciplinary advances are dependent on two interlinked pillars: refinements
in theory and refinements in methods (Bergh et al., 2022). Numerous
studies provide insights or guidance on methodological contribution, but the

key question remains of what exactly constitutes a methodological
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contribution. The grid in Figure 32 has been developed to support evidence
of a methodological contribution (Bergh et al., 2022), defined as achieved if
a large audience has been reached with a rigorous exchange. A research
project published by Gioia et al. (2012) reached over 7,500 citations and,

therefore, is regarded as a significant methodological contribution.

Figure 33: Definition of methodological contribution

Source: Bergh et al. (2022)

In terms of this research project, no relevant citation is yet known. Defining
methodological contribution solely by the number of citations may not be a
good measure of quality. Therefore, the definition of MacKenzie et. al (2016)
is relied upon, whereby a relevant contribution to methodology is provided
by following a clear structure in research and providing new insights. These

can be new or improved practical developments.

A further methodological contribution lies in the experience gained through
the application of the improved FAP model within a case study at a German
SME and the interpretive approach and techniques applied for data
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collection. This experience may be useful for other studies on the adoption
and use of initiatives related to the FAP model in other organizations in

Germany and other countries.

Finally, a methodological contribution relates to the appropriateness of
applying the revised and newly developed theoretical concepts and theories
in other contexts. With the introduction of a model to measure digitalization
and improve decision making, and the provision of guidance on the practical
and methodological application of the revised model, a methodological

contribution has been made.

7.6.  Assessing the contribution

Returning to the issue raised in the first part of the methodological
contribution, the overall question remains of what constitutes a theoretical
contribution and how to assess the contribution made. Whetten (1989)

describes four key areas to assess the contribution of a research project:

e What? What factors and concepts should be included in the
explanation of the contribution? For this purpose, two criteria are
taken into account: comprehensiveness — the inclusion of all the
relevant factors, and parsimony — excluding those that have little role
to play in improving the understanding of the contribution.

e Why? Why select certain factors? What are the underlying
assumptions of the theory or model? The logic of the proposed
conceptualization should be of interest to other researchers.

e Who, where and when? These enquiries define the boundaries for
generalization.

e How? After identifying the factors and concepts that constitute the
contribution, the researcher should reflect on how these factors are

interrelated.
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A set of questions based on Whetten’s framework above is used to evaluate

the theoretical contribution of this research study.

7.6.1. Contribution to current knowledge

Which new elements does this study provide? Does this study make a

significant contribution to current thinking?

The contribution of this study is achieved on three levels. Firstly, the review
of the relevant literature connects improved financial decision making and
digitalization in the context of German SMEs. Secondly, the contribution lies
in the empirical insights provided by the expert interviews and the case
study conducted within the refined framework with an improved FAP model.
Moreover, the integration of the digitalization index increases understanding
of the interplay between digitalization and improved decision making and
the digital awareness of a company. Thirdly, the description of the improved
framework and the data techniques applied in this study may help other
researchers conducting similar studies in other organizations. In addition,
the first section of the digitalization index development allows a company to
reflect on its current digitalization status and increases awareness of its

current digitalization processes.

7.6.2. Influence of FAP model on future appraisal at German SMEs

Is it likely that the revised FAP model will change how German SMEs

appraise their investment decisions?

On the assumption that companies are willing to rethink and improve their
organizational and economic approaches to investment appraisal, the
revised FAP model and the case study can be used as practical tools to
guide the application of the model. The positive impact of the improved FAP
on financial appraisal at German SMEs needs to be communicated and

further promoted. One way is to promote the improved FAP model by
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publishing future works on the FAP model in relevant papers. Another way
is to promote it from the practitioner side and work with consultants to apply
the improved FAP model at companies that are looking forward to improving
financial appraisal. As outlined before the improved FAP model also helps
to add value to organizational development as it increases responsibility and
accountability to key staff members as they are part of the development of
the financial appraisal process and can bring their views, inner beliefs and
values to the decision making process. The improved FAP model, as
demonstrated in the case study, can be actually applied to a German SME
and can help improve financial decision making at SMEs with techniques
that are otherwise only available to large companies due to limited

resources at SMEs.

This research project also has implications in terms of building new skills
and knowledge for users, managers and the organization as a whole. Lastly,
it promotes a new approach in terms of investment appraisal towards a
more comprehensive model than the traditional, purely quantitative NPV

models, or decisions taken by the owner or managing director alone.

7.6.3. Selection of key factors

Why? Why select certain factors, such as digitalization, as key

variables?

Digitalization and the use of modern IT technology have been important for
any company since the arrival of email and the automation of processes in
production and administration led to efficiency gains and cost reductions.
Recently, due to the COVID-19 pandemic, this shift was accelerated as
every company in Germany was forced either to adopt quickly to the
situation or close their business due to uncertainty. This resulted in a range
of initiatives and studies launched with organizations and communities with
the main purpose of better understanding the status of digitalization within
organizations as well as what was needed to improve this status. Empirical

studies were mostly less detailed than this study, which is based on
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interviews with key decision-makers at German SMEs. It was important to
conduct the interviews in the context of German SMEs to achieve a better
understanding of the processes involved in adopting and using investment
appraisal and digitalization initiatives in this backbone of the German
economy, of interest to various scholars, especially in the field of
economics. This study emphasises the importance of local context in the
adoption and use of digitalization and improved financial appraisal models
and, thus, contributes to the discourse on a new approach to implementing

improved financial decision making initiatives in German companies.

7.6.4. Quality of research

Quality of research? Does the research work reflect seasoned
thinking, conveying completeness, thoroughness and logical

reasoning?

Overall, the research problems, and the results of the case study, provide
additional insights and perspectives. The various research approaches and
methods were discussed in Chapter 3 (methodology) and the interpretation
of the results in Chapter 5, together with analysis from various perspectives.
The research paradigm and theoretical concept of “pragmatism” provided
the required methodology and interpretation possibilities. The last chapter
of the thesis is used to review the research, the research questions and the
contributions made by the research project, indicating thoroughness and

reflection.

7.6.5. Reasoning and interest of research topic

Why? What is the reasoning behind the topic of the research project,

and is the topic of interest for scholars and practitioners?

As outlined previously, digitalization is key for every decision-maker and

every German SME. In this context, the pandemic was a facilitator of
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digitalization, forcing companies to assess their digitalization status.
Furthermore, central banks lowered interest rates to an absolute minimum,
resulting in adverse investment appraisal analyses if market interest rates
were used in quantitative investment appraisal methods. Re-thinking
financial appraisal methods allow to improve financial decision making.
Especially, in a business world that becomes more risk averse improved

financial decision making is of increased relevance.

To this end, it was important to conduct this research project in the context
of digitalization and German SMEs in order to contribute to a better

understanding of and improvements in financial decision making.

7.6.6. Methodology and supporting evidence for improved FAP
model

How so? Are the underlying methodology and supporting evidence for
an improved FAP model compelling?

Chapter 1 presented the research problem and promoted various aspects
of an improved financial decision making model including a digitization
factor. In Chapter 2, the literature on the FAP model, digitalization and
financial appraisal techniques and models, and their underlying theories,
were discussed. Chapter 3 discussed the various social theories, and
factors to be considered were identified. This led to the choice of a
pragmatic approach and case study design for this research project. In
Chapter 5, the framework for the analysis of the interplay between
digitalization, financial decision making and the development of the
improved FAP model was described, based on the interpretation of the
results of the case studies presented in Chapter 4. The research
conclusions presented in Chapter 6 were therefore drawn from a solid base

of evidence.
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7.6.7. Interviews and research group

Who, where and when? Reasoning for the interviews and the
respective research group

As outlined in Chapter 1, the SME sector is the backbone of the economy
in Germany and the vast majority of the population is employed within this
sector. Research in this sector is relevant for SMESs, scholars and politicians
and will help to improve effectiveness and provide additional insights. The
interviewees were selected either through personal contacts or third parties
who facilitated such contact. As outlined in Chapter 3, interviews were
selected as a method based on the criteria described to fit the research
purpose. The results of the research project are relevant to other companies

and organizations outside the typical definition of an SME.

7.7. Research limitations

As with every study, there are limitations to this research, principally
concerning the participants’ interest in the subject and the availability of

interview partners from the selected scope of the study.

Initially, the target number of interview participants was set at 35. The
participants are senior financial decision-makers in German SMEs. A larger
sample would probably have enhanced the reliability of the research;
however, no uniform suggestions are made by the literature on sample size.
In statistics, a sample size of 30 is often seen as large and representative
but Sekhar et al. (2013) suggest that there is no definitive number for sample
size and a smaller sample can also be representative. Following the first
contact with the selected interviewees, the overall respondence rate stood

at 22 participants.

Further justification for the sample size is provided by Green and Thorogood
(2003), who found that the experience of most qualitative researchers

conducting an interview-based study with a specific research question is

247



that little new relevant information is generated after interviewing 20 people.
This is confirmed by Baker and Edwards (2012), who suggest that the
consensus among interview methodologists on how many interviews a
researcher should conduct is “it depends”. Moreover, research by Deterding
and Waters (2018) for an empirical test suggests that as few as 12
interviews may reach an acceptable degree of saturation. A similar number
is given by Elmholdt et al. (2021).

Research by Lakens (2022) found six types of justification for sample size
as outlined in Figure 33. Those applicable in this case are resource
constraints and heuristics as outlined above. The resource constraints were
mainly due to the nature of interviews, while the heuristic limitations were
based on the literature findings, accepting an interview sample size of 20

and greater.

Type of justification When is this justification applicable?

Measure entire population A researcher can specify the entire population, it is finite, and it is possible
to measure (almost) every entity in the population.

Resource constraints Limited resources are the primary reason for the choice of the sample size
a researcher can collect.

Accuracy The research question focusses on the size of a parameter, and a researcher
collects sufficient data to have an estimate with a desired level of accuracy.

A-priori power analysis The research question has the aim to test whether certain effect sizes can
be statistically rejected with a desired statistical power.

Heuristics A researcher decides upon the sample size based on a heuristic, general rule
or norm that is described in the literature, or communicated orally.

No justification A researcher has no reason to choose a specific sample size, or does not have
a clearly specified inferential goal and wants to communicate this honestly.

Figure 34: Justification

Source: Lakens (2022)

Aspects of digitalization may change in the future and the variables used in
construing the digitalization index may be changed due to changes of
importance in the weightings of variables, which are also subject to current

estimates.
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Moreover, the FAP model itself is relatively unknown by business
practitioners and currently not applied by any business as a tool for ongoing
financial decision making. As it is currently only used by a minority of
academic researchers, it may not be a good fit for a business, even if
improved by a digitalization index. This evaluation, however, does not form

part of this thesis.

In some cases, participants may refuse to speak negatively of their
organizations and their current approach to financial decision making,
resulting in skewed results and findings. | ensured that such cases were

identified and mitigation measures employed.

The research findings could be biased towards a certain SME sector and
may not be generalizable to all organization sizes. This is based on the large

%age of automotive SMEs within the German SME sector.

In applying and understanding a new model, it is recognized that a learning
period of several months is needed before a new appraisal process is
established within an organization. The thesis did not take this delay into
consideration nor the aspects of cultural change involved in the change

management process.

As stated above, the study is limited to German SMEs as | have substantial
experience in this area. Large companies have different drivers from SMEs.
The study is further limited to Germany due to the importance of SMEs in
the German economy and their role as major employers in Germany. The
study is not limited to any specific industry to avoid limiting the results, and
the improved FAP model should be as generic and widely acceptable, not

limited to any particular industry sector.
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Chapter 8: Further research

This study is limited by its research questions and, thus, may have omitted
certain aspects associated with the existing research setup. It may also be
limited by its time frame, in relation to the primary data collection during the
pandemic. As a result, the interviewees were contacted again after the initial
interviews and the majority had another round of interviews. Moreover, the
research was limited to a small number of interviews and certain regional
clusters of companies. A larger interview base and the inclusion of large
corporations may result in different findings. Therefore, all these possible
limitations call for further research not bound by the limitations presented

above.

Alongside digitalization another key criterion on companies’ agendas
worldwide is ESG. Large corporations already prepare a dedicated ESG
report with their annual financial statement and are starting to consider ESG
criteria in the context of investments and decision making. As a soft factor,
ESG is ripe for further revision and could be included in an improvement of
the FAP model. There are a number of gaps in our knowledge around the
further development of the FAP model that follow from our findings, and
would benefit from further research, including a realist evaluation to extend

and further test the theory and model developed here:

1. More methodological work is needed on how to robustly capture the
impact and outcomes of the model in research, including further
economic analysis and an exploration of its impact and applicability
for businesses.

2. It would be useful to modify and test the model for other industries,
including large corporations, which frequently have more resources
available, allowing a more complex improved financial decision
model to be employed.

3. The existing FAP model could be expanded, besides the
digitalization index, with an ESG factor/index to further improve

decision making.
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4.

It would also be helpful to capture qualitatively the experiences and
perspectives of companies who have had mixed or negative
experiences with the FAP model, since they may be less likely to
volunteer to participate in research such as this. Similarly, further
research might explore the disadvantages of the models to enable

further improvements going forward.



Appendix | — Questionnaire samples
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Appendix || — Sample Emails

Matthias Herrmann

Von: Matthias Herrmann <matthias.herrmanni@¢ e
Gesendet: Montag, 24. Februar 2020 17:36

An:

Betrefi: Re: Anfrage Meeting fiir Umfrage DBA These

Hallo Herr ¥

Vielen Dank. Ich sende Thnen geme cine Einladung fiir einen Zoom Call fiir Freitag, 11 Uhr zu. Anbei
sende ich Thnen den Fragebogen zu. Ich denke es werden sich noch weitere Fragen im Gespriich ergeben.

Ich freve mich auf das Gespriich und danke Ihnen flir lhre Unterstlitzung.
Beste GrilBe

Matthias Herrmann

Tel,

From:
Sent: Monday, February 24, 2020 11:17 AM
To: Matthias Herrmann <matthias herrmann@c¢ le>

Subject: AW: Anfrage Meeting fir Umfrage DBA These
Hallo Herr Herrmann,
Ja, bitte senden Sie mir den Fragenkatalog varab ru, ich kénnte Ihnen diese Woche am Donnerstag oder Freitag

vormittags anbieten fir ein max. 1h Gespriach zwischen 10 Uhr und 11 Uhr. Warde dies bei thnen passen? Bitte
senden Sie die Fragen vorab.

Mit freundlichen Groafien / With kind regards.
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Von: Matthias Herrmann <matthiss herrmannd@ =
Gesendet: Freitag, 21, Februar 2020 21:08

An: S
Betreff: Re: Anfrage Meeting for Umfrage DEA These

Hallo Herr

Vielen Dank fUr die posh]w: Ruckmeldung. Ja, dic Umirage ist anonym. Ich summile zwar Daten zu

allg i Infi #u den befragten Uinternehmen, diese werden aber auf Wunsch vnlistlmd:g
anonymisiert. Ideal wiire gin persGnliches Treffen, aber sofern dies nicht mglich ist, kbnnen wir auch eine
Videokonferenz liber 2B. Teams oder Zoom durchfithren. Den Fragebogen wilrde ich gerne direkt mit

Ihnen im Gespriich durchgehen. Dieser umfasst allgemeine Frog: ml_' h und P it
Finanzentscheidungen und Methodiken so wie offene Fragen zu + lnsmtdmm
das Interview ca. 1 Stunde. Ich verstehe aus Threr E-Mail, dass Sie geme dm[-'mg h

konnen, ich kann Thnen anbicten die allgemeinen Frugen im Fragebogen zu zusenden. Es g.ibl. dann
sicherfich noch weitere Fragen, die sich im Gespriich ergeben.

Ich bin die nfiichsten beiden Wochen gut verfilghar und es wilrde mich freuen, wenn wir hier einen Termin
finden kBnnten. Geme diirfen Sic cinen Vorschlag machen und ich richte mich nach Thnen.

Ich wilnsche IThnen ein schines Wochenende

Beste GrilBe

Tel.

Get Outlook for iOS

From:

Sent: Friday, February 21, 2020 2:57 PM

To: Matthias Herrmann <matthias herrmann@ le>

Subject: AW: Anfrage Meeting fir Umfrage DBA inese

Hallo Herr Hersmann

Danke fir Thre E-Mail. In der Tat hat Herr mit mir gesprochen., Er hat nur positiv von thnen und Threm
Projekt gesprochen. Er hat mir auch xugesichert, dass die Umfrage anonym durchgefohrt wird, Ist das richtig? Mir ist
es wichtig. wenn ich dber meine Firma und P proche, dacs dor vorab oin NDA unterschrichon wird

oder, dass die Anonymitat gewah wird. Gerne kann [ch Sie beil Ihrem Projekt unterstiitzen, Wie ist der von fhnen
gedachte Prozesse? Senden Sie mir den Fragebogen 7u und ich fllle diesen aus. oder sollen wir einen Call ansetzen
wnd ich gehe mit Ihnen die Fragen durch?

Mit freundlichen Griflen / With kind regasrds,

Von: Matthias Herrmann <matthias herrmann@di e v ens
Gesendet: Montag. 20 Januar 2020 09:29

Ma

Betreff: Anfrage Meeting fiir Umfrage DBA These

Sehr geehrter Hert
Mein Name ist Matthias Herrmann und ich bin, ebenso wie Sie, Geschiiftsfiihrer eines mittelstiindischen
Untemehmens. Ich habe Thren Kontakt von Herm i, einem gemeinsamen Bekannten. Herr

Hussmann hatte mich informiert, dass er Sie auch bereits angesprochen hat beziiglich meiner These. Meine
Promotionsarbeit befasst sich mit der Verbesserung von Entscheidungsfindung im Investitionsbereich unter
Beriicksichtigung von verschiedenen Variablen und darunter auch Digitalisierung als mein Schwerpunkt.
Geme méchte Ich Thnen meine Forschung und das Modell darstellen und Sie auch gerne bitten aktiv zur
Entwicklung beizutragen, wenn Sie mir die Moglichkeit geben mit Thnen ein Interview iiber ca. 1 Stunde zu
fiihren.

Mit freundlichen GrilBen

Matthias Herrmann

ol I

Get Qutlook for i0S
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Matthias Herrmann

From: Matthias Herrmann <matthias. herrmann@r le>
Sent: Freitag, 15. Februar 2019 11:24

To: i ; s
Subject: RE: Vorstellung und Termin

Hallo Herr W

vielen Dank. ich bestitige den Termin und sende lhnen eine Einladung fiir den Kalender. Ja, das Interview ist
vertraulich und ich kann Thnen Anonymitiit zu sichern. ich kann lhnen auch mitteilen, dass dies bisher von allen
Interviewpartnern gewiinscht ist. Ich freue mich auf das Gespriich. Den Fragebogen wiirde ich lhnen gerne erst
zeigen, wenn wir sprechen. Ich wirde lhnen dazu einfach gerne den Prozess und Hintergrund der Fragen erldutern,
bevor wir in den Fragebogen einsteigen.

Soliten sich in der Zwischenzeit Fragen ergeben, kénnen Sie mich gerne jederzeit unter meiner privaten
Telefonnummer (0171/ 962 362 2) erreichen oder mir einfach eine Email schreiben.
Vielen Dank und ich freue mich auf das Gesprach

Mit freundlichen Griifen
Matthias Herrmann

Tel. (N

From: <, >
Sent: Thursday, February 14, 2019 1:08 PM
To: Matthias Herrmann <matthias.herrmann@r e>
Subject: RE: Vorstellung und Termin

Hallo Herr Herrmann,

ich wiirde eher dazu tendieren am Ende der vorgeschlagenen Woche zu treffen. Wie wire es mit Freitag, 26 April
2019 um 11 Uhr? Sie sagten, dass das Interview fiir lhre These vertraulich ist, richtig? Senden Sie mir den von lhnen

genannten Fragebogen vorab zu?
Mit freundlichen Griien

From: Matthias Herrmann <matthias herrmann@n >
Sent: Donnerstag, 14. Februar 2019 10:19

To: i - >
Subject: Vorstellung und Termin

Sehr geehrter Herr | h,

wie telefonisch besprochen, mochte ich gerne einen Termin mit thnen vereinbaren, um Gber mein Projekt und These
zu sprechen. Ich habe verstanden, dass Sie aktuell einen Termin im April, nach Ostern, vorschlagen in Person
vorschiagen, Aufgrund der Kiirze von Frankfurt zu Ihnen, ist fir nur wenig Vorlauf notwendig und ich schlage daher
gerne vor, dass Sie mir einen Termin in der Woche, ab dem 23. April vorschlagen. Das ist die Osterwoche. Ich bin in
dieser Woche zeitlich flexibel und richte mich nach Ihnen.

Mit freundlichen Griifen
Matthias Herrmann

el I
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Appendix Il — NVivo Coding sample

Company details
Decision maker
C-level
decision committee
Owner Founder
Investment method
Benefit ~ Cost ratio (BCR)
Cost benefit analysis (CBA)
Cost Effectiveness Analysis (CEA)
Cost Utility Analysis (CUA)
discount factor model
economic appraisal technique
EVA
internal rate of return
economic appraisal technique
NPV
sensitivity analysis
type of company
Listed company
private company
unlimited company
Covid-19
adverse effects
digitalisation
financial decision making
liquidity issues, focus on company survival
no benefits digitalisation
what benefits digitalisation
Financial decision making process
agility methods employed
digitalisation expert
FAP Model
Formal appraisal done
improvement of policy planned
investment policy in effect
no new policy adequate
other factors (digitalisation, others)
Type of strategy
digitalisation of company
benefits through digitalisation

business model
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Cost
decision making
digitalisation benefits
Infrastructure
People
Digitalization Index
Affordability
capacity of network
Human Capital
Infrastructure reliability
network access
Usage
Digitalization
Mobil phone
Computer
Automatization
Improve financial model (like FAP or other)
easy to use and implement
not relevant improvement
NPV
project risk
relevant improvement
reputation
staff challenge
Strategy
Investment method variable
interest
other factors (environment etc.)
risk
strategy
time
IT Environment
Financial investment
in the progress of upgrade
old infrastructure (failures etc.)
State of the Art Infrastructure
policy for digitalisation

Strategy mix
Strategy
Approval

Company policy
Strategy definition
Type of strategy

Risk matrix
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Risk of shift in interest rates

Risk of wrong decision making
IT utilization

IT spend - investments

IT usage — speed - availability
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Appendix IV — NVivo coding and theme analysis sample

[T] Bearbeiten
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Do you think Corona has any im plications on your financial decision making and
digitalisation?

It has various implications on one side our project sales deteriorated while sales in residential area
increased, due to people staying home and fixing homes and carrying out work at home. On financial
side, corona has implications but we see ourselves as pretty stable as we are an established family
owned company with low external financing. Our projects are by majority financed from actual
cashflow and equity. Digitalisation at our company is not driven by Corona, like with many of our
competitors. We have been developing our manufacturing processes already in light of industry 4.0.
Part of our companies success is certainly that we are focused on digital optimisation of our processes
and production steps.

Do you think digitalisation brings benefits?

I not only think it will bring benefits in the future. It does deliver positive results already now for us.
Without our early focus on manufacturing improvements and cost efficiency we would be in a worse
position and like competitors only start now to think about investments when everyone else is looking
for IT investments. We have this competitive edge already and continue to develop this further.

Do you plan to update the investment appraisal policy due to the current situation?

Yes, we will include pandemic situations in our investment appraisal policy. I don't think we will face
another pandemic like this one now in the next 100 years, but we might have to face local pandemic
situations as before. For us this is an element of consideration as we supply our products worldwide.

Why do you think strategy and risk are the im portant factors and do you also consider
other factors?

As said, for us strategy and forward thinking is a key consideration of our general decision making
process. Similar for financial decision making we try to evaluate what will happen in the future and
what trends we will follow or foresee in our market sector. Forward looking thinking always comes
with a level of uncertainty and uncertainty is risk. We try to appraise the level of risk, without the
willingness to take risk the growth and business growth is very limited. We define for us certain level
of risk capacity and risk acceptance. Besides that we have good reputation caring for our workforce
and staff and we also consider this in our business planning as we like to be a relevant employer in
the future.

Why do you rely on IRR as appraisal methods?

We are steering our business model with expected return rates and therefore for investment appraisal
we use IRR. As mentioned before we are a family owned business and we care about return, but it is
not the absolute factor of measuring our business as we are not a listed company that is thinking in
quarterly reports.

Have you used any other analytical method?]]

We also use NPV from time to time.

Have you ever considered economic appraisal techniques?

Yes, we also use cost benefit analysis for new products as we not only think about pure IRR rates.
Especially when we introduce a new product and need to check if the product will be profitable and if
not at the first go, we need to think about where to tweak the product calculation to make the
product work for us. I think with a more comprehensive approach like CBA we can define the product
and its life cycle better compared to a simple IRR calculation.

Would you consider a more sophisticated model if required?

If it provides additional insights and can fit with our business segment and is also easily to be
handled. As you mentioned your research will bring benefits to SMEs on digitalisation, this is
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|2 KuNGENBERG

BRIEFING

Liebes Klingenberg Team,

wie mit den einzelnen Leader besprochen, werden wir am 04. August 2020 eine sogenannte Fall-Studie
zum geplanten Investment in eine neue Produktionsanlage durchfiihren. Dies ist das erste Meeting
dieser Art und daher bitte ich euch, dass alle fiir das Meeting ab 10 Uhr ganztétig zu Verfligung steht.
Entsprechend bitte ich euch, dass ihr eure Stellvertreter informiert, dass diese den Betriebsablauf
sicherstellen. Der Betriebsrat ist auch informiert. Der Ablauf ist wie folgt:

1. Esgibt eine kurze Zusammenfassung zum Invest

2. Es wird das Konzept und der Ablauf vorgestellt und das Ergebnis der betriebswirtschaftlichen
Analyse (Barwertberechnung,/NPV)

3. Es wird ein Moderator gew&hlt, welcher die Rolle eines Mediators einnimmt
Das Ergebnis wird am Ende definiert, um die Entscheidung zum Invest entweder zu bestatigen
oder abzulehnen.

Ich werde als neutraler Beobachter teilnehmen und die Ergebnisse und Diskussionen mitschreiben. Es
werden keine persénlichen Daten (auBer der Teilnahme als Leader und fiir welchen
Zustédndigkeitsbereich) erhoben. Die Teilnahme ist nicht verpflichtend, jedoch bietet diese die Chance
an der aktuellen groBen Entscheidungsfindung teilzuhaben. Das Ergebnis und der Prozess wird
weiterhin aufgeschrieben und wie bekannt fiir mein Forschungsprojekt genutzt.

Ich freue mich auf das Meeting und bin gespannt welches Ergebnis ihr gemeinsam erarbeitet.

Mit freundlichen GriiRen

Matthias Herrmann

Geschaftsfiihrer



TRANSLATION OF CASE STUDY BRIEFING

BRIEFING

Dear Klingenberg Team,

As discussed with the individual leaders, we will be holding a so-called case
study on the planned investment in a new production facility on 04 August
2020. This is the first meeting of its kind and therefore | ask you all to be
available for the meeting from 10am all day. Accordingly, | ask that you
inform your deputies to ensure that the meeting runs smoothly. The works
council has also been informed. The procedure is as follows:

1. there will be a short summary of the investment

2. the concept and procedure are presented, and the results of the business
analysis (net present value/NPV) are presented

3. a moderator is chosen who takes on the role of a mediator

4. the outcome will be defined at the end to either confirm or reject the
decision to invest.

| will participate as a neutral observer and take notes of the results and
discussions. No personal data (other than participation as a leader and for
which area of responsibility) will be collected. Participation is not
compulsory, but it is a chance to be part of the current big decision making.
The outcome and process will still be written up and used for my research
project as known.

| look forward to the meeting and am excited to see what outcome you will
come up with together.

With kind regards

Matthias Herrmann

Managing Director
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