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‘| loved you yesterday’: factors prompting a decrease in brand love

Edda Leonie Freyt
University of Applied Management Studies, Germany

Dr. Hans-Rudiger Kaufmann
University of Applied Management Studies, Germany

Abstract

Previous studies have focused on the constructs brand hate and brand love
separately, and they were predominantly static. Based on Shimp and Madden
(1988)’s understanding of brand love, this exploratory case study constitutes the
first attempt to investigate whether the constructs brand love and brand hate
are located on the same continuum and identify factors that lead to a decrease
in brand love and integrate these findings in a comprehensive, dynamic model.
The author conducted a qualitative case study using semi-structured interviews
to test her preliminary conceptual framework. The participants were 14 German
students who did not belong to a specific brand community, as the nature of the
study was general and exploratory. This study found out that brand love and
brand hate form part of the same continuum. Further, there is an intermediate
stag of indifference. While all three dimensions exert influence on the decrease
in brand love, the dimension liking was the most significant. Within this
dimension, ethically reprehensible events were of paramount importance, as
they could turn brand lovers to brand haters at once, whereas minor offences
had to occur repeatedly. Due to the qualitative nature of the investigation and
the homogeneity of the sample, the results are neither generalisable nor
representative of the total population. Further qualitative research should
include more heterogenous samples to expand the scope of the suggested
framework. Moreover, quantitative studies should be conducted to verify the
findings statistically. Brands should not only be interested in gaining new brand
lovers but also retaining present ones. Thus, this study will be useful for
managers, as it shows what needs to be considered in marketing to avoid the
decrease of consumers’ love for their brand.

Keywords: Brand love, Brand hate, Indifference, Offences, Marketing
Introduction

Despite many obstacles, some brands are capable of establishing deep
relationships with their customers. For some of the latter, this relationship is
equal to a romantic relationship which in the context of brands is called brand
love. When consumers love a brand, they feel very connected to it, they cannot
go without it, and they are willing to pay premium prices (Langner & Kihn,
2010). While some brands are more successful, others struggle at establishing
a strong and stable relationship with their customers. According to Twardawa
and Wildner (2008), these brands are facing erosions of first choice buyers
because 43% of their regular customers turn away from them. This
development is extremely dangerous, as the proportion of first choice buyers on
average amounts to 71.3% of the total turnover of brands (Twardawa & Wildner,
2008). While many brands try to solve this problem by means of acquiring new
customers, the acquisition of new first choice buyers is cost-intensive and
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conceals the problem without addressing its root. Twardawa and Wildner (2008)
offer a suitable analogy: a leaky bucket is permanently replenished with water,
but its drainage is not prevented. Alternatively, it would be more effective and
less expensive to forestall the decline of brand lovers in the first place (Langner
& Kuhn, 2010).

Due to its obvious relevance for marketing, the construct brand love has
recently gained much popularity in research. In spite of its significance, the
research in the field of brand love is not very diverse and many questions
relating to it remain unanswered (Langner & Kihn, 2010). The majority of
models concerning brand love are static, meaning that they do not investigate
the dynamics of the construct longitudinally (Palusuk et al, 2019). What is more,
these theoretical approaches to the conceptualisation of brand love
predominantly focus on the positive implications of the construct, whereas
negative aspects and the connection to other constructs, such as brand hate,
are rare in nature. In view of these shortcomings, the aim of this study is to
reach beyond the existing literature by investigating whether brand love and
brand hate are located on the same continuum and by identifying factors that
could lead to a decrease in brand love based on the dimensions of triangular
brand love according to Shimp and Madden (1988) (Klenke, 2020).

In order to bridge these gaps, the present study is separated into three parts. In
the first part, brand love is defined and its significance for marketing is
elaborated. Subsequently, the diverse conceptualisations of brand love are
presented to provide insight into the research field. Due to the scarcity of
publications addressing factors leading to a decrease in brand love, studies
concerning brand hate, a dynamic model of the brand love/hate continuum
(Palusuk et al, 2019), an empirical example of brand hate (Atwal et al, 2020),
and an investigation regarding factors leading to brand love (Langner et al,
2013) are taken into consideration.

The second part of the study is devoted to the research methodology. First, the
research approach and design, including research method and technique, are
described. Second, the data collection method, sample selection and ethical
considerations are presented. In the last part of the second chapter, the data
analysis is explained in detail.

In the third and last part of the study, the results gathered from semi-structured
interviews are presented and discussed in relation to the insights gained from
the literature review. Subsequently, the main findings are summarised. Lastly,
the study is concluded by addressing the limitations of the investigation and
offering implications for further research as well as practical takeaways.

Literature review
Definition of brand love and its relevance for marketing

Due to significant commonalities ‘between the emotional feelings that people
hold towards loved ones and those that consumers hold towards objects and
material goods’ (Palusuk et al, 2019, p 81), many investigations (Carroll &
Ahuvia, 2006; Albert et al, 2008; Bergkvist & Bech-Larsen, 2010; Batra et al,
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2012) have revolved around the part which love plays ‘in consumer-object and
consumer-brand relationships’ (Palusuk et al 2019, p 81). Thus, this notion has
been made reference to as brand love in the context of branding (Palusuk et al,
2019).

The majority of researchers understands brand love as the most intense of all
brand relationships, in which strong feelings of affection coincide with fear of
loss (Langner et al, 2013). In analogy to interpersonal attachment in the context
of psychology, brand love is defined as a lasting consumer-brand relationship
characterised by strong and positive feelings for a brand and feelings of grief in
the face of possible loss (Langner & Kiihn, 2010).

Beloved brands have numerous as well as profound advantages over brands
that are not loved: Brand love offers countless organisational advantages, like
brand loyalty (Palusuk et al, 2019), positive word of mouth (WOM) (Carroll &
Ahuvia, 2006; Batra et al, 2012; Palusuk et al, 2019) and brand advocacy
(Fullerton, 2005). While consumers ‘help the brand by providing positive
information’ (Palusuk et al, 2019, p 99), it is of paramount interest to consider
that they likewise ‘reducle] the potentially harmful implications associated with
negative information’ (Palusuk et al, 2019, p 99). According to Kang (2015),
more positive brand associations as well as higher active engagement
represent other favourable results of brand love that anticipate affective brand
commitment and continuance (Albert & Valette-Florence 2010) as well as
disposition to spend considerable sums of money (Albert & Merunka, 2013).

Conceptualisations of brand love within the research field

In general, there is a vast and growing number of investigations regarding
brand love, especially in the context of marketing. However, the approaches to
the phenomenon of brand love frequently diverge and differ to a significant
degree predominantly concerning their theoretical bases (Frohling, 2017, pp
47-48). Taking the theoretical bases of the concepts into consideration, one can
see that there is no consensus on a singular canonical publication when it
comes to investigating brand love. Nevertheless, the majority of research
strands is based on theories of interpersonal love and, more specifically, on the
theory of triangular love according to Sternberg (1986). Although the latter was
developed almost four decades ago, it obviously is still highly relevant to brand
love theories.

Theory of triangular love by Sternberg (1986)

Undoubtedly, the variety of scholarly approaches attests to the complexity of
brand love (Palusuk et al, 2019). Several of these approaches to love in general
are detailed and multi-faceted, yet Sternberg (1986)’s theory of triangular love
seems to have particular relevance to consumer research (Palusuk et al, 2019).
Although many scientists, like psychoanalyst Fromm (1978) or Sternberg
(1986), deal with different types or factors of love, they do not explicitly define
love itself. Nevertheless, they agree that it represents a strong feeling of
affection for another person. Fromm (1978) considers the construct of love
mainly as a means to avoid loneliness. Sternberg (1986), on the other hand, is
more concerned with the factors forming the basis for different types of love
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(Klenke, 2020). Like Lee (1977, 1988), he assumes that different types of love
can be represented by a combination of three factors. Figure 1 shows that
Sternberg (1986)'s three basic factors, intimacy (emotional component;
appreciation, esteem and respect for loved ones, desire for others’ well-being),
passion (motivational component; intense desire and desire for union, but also
devotion and attachment in general) and decision/commitment (cognitive
component; short-term decision to love and long-term commitment to maintain
love), form the vertices of a triangle (Langer & Kihn, 2010).

Figure 1: Forms of Love Relationships according to Sternberg (1988, p 122)

Liking

(Intimacy)

Romantic Love
(Intimacy + Passion)

Companionate Love
(Intimacy + Commitment)

Consummate
Love
(Intimacy +
Passion +
Commitment)

Infatuation Fatuous Love Empty Love
(Passion) (Passion + Commitment) (Decision/Commitment)

Figure 1 demonstrates that Sternberg (1986) distinguishes between eight
prototypical forms of love relationships. In all illustrations of triangular love, only
seven forms of love relationships are evident. Nevertheless, there is an eighth,
implicit form of love, nolove, that occurs when none of the three factors is
fulfilled (Fréhling, 2017). While some researchers question the suitability of this
approach (Langner et al, 2015) and put into questions its validity (Langer &
Kidhn, 2010) as well as the independence of its three factors (Hendrick &
Hendrick, 1989), Sternberg (1986)'s theory of triangular love has rightly
received an enormous amount of attention in the literature, and constitutes the
most frequently and extensively applied approach in this field of research.

Triangular brand love by Shimp and Madden (1988)

In this research field, Shimp and Madden (1988), who investigated object-
related bonds, pioneered by referring to Sternberg (1986)’s theory of triangular
love. Figure 2 shows how Shimp and Madden (1988) took Sternberg (1986)’s
theory of triangular love as a basis and adapted its components to the context
of brands.
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Figure 2: Shimp & Madden (1988)’s Adaptation of Sternberg (1986)’s
Conceptualisation of Love

Triangular Theory of (Interpersonal) Love Triangular Brand Love
by Sternberg (1986) by Shimp and Madden (1988)
Intimacy Liking

transforms to

Passion Decision/ Yeaming Decision/
Commitment Commitment

The dimension intimacy was changed to liking and describes closeness and
attachment. The second component, passion, was changed to yearning and
refers the deep desire for the brand. The third dimension, decision/commitment,
alludes to the consumers’ will to choose a beloved brand and their long-term
loyalty to it. Table 1 displays Shimp and Madden (1988)’'s eight forms of love
which depend on the fulfilment or lack of the respective dimension.

Table 1: Types of Consumer-Object Relationships according to Shimp &
Madden (1988) based on Sternberg (1986) (Frohling, 2017, p 50)

Components of

$e|:st|onsh|p the Relationship
yp Types
Interpersonal Consumer-object Intimacy Passion = Decision /
love by relationships by =liking yearning commitment
Sternberg Shimp & Madden
(1986) (1988)
Nolikin
Nolove - - -
g
Liking Liking + — -
Infatuated love Infatuation - + -
Empty love Functionalism - - +
Romantic love Inhibited desire + + -
CEMENIEEE Utilitarianism + - +
love
Fatuous love S uececum bed| _ + +
desire
IConsummate Loyalty N N N
ove
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Despite much criticism, Shimp and Madden (1988)’s pioneering work has been
recognised as a conceptual foundation and frequently forms the basis of
research on brand love to this day (Frohling, 2017). One example for a recent
adaptation is Martin et al (2020)’'s model of brand love published in the
International Journal of Sports which can be seen in Figure 3.

Figure 3: Recent Model of Brand Love by Martin et al (2020)

Brand Connection

Emotional Attachement \

Intrinsic Rewards

Willingness
to invest
time

Passion

Word of
Mouth

Thinking

While Martin et al (2020) include new components, like thinking, which lead to
brand love in relation to sport teams, this model exhibits major parallels to
Sternberg (1986) and Shimp and Madden (1988). Martin et al (2020) have
included the dimension passion and the component loyalty, the latter being an
essential feature of the dimension decision/commitment. What is more, they
took into account the component emotional attachment which forms the
foundations for the dimension liking.

The case is quite similar with the model of brand love by Khan et al (2020) in
Figure 4 who investigated brand love and brand experience in relation to halal
brands using different variables, like loyalty, trust, and satisfaction.

In analogy to the previous model, Khan et al (2020) incorporated new
components, for instance, brand experience and purchase intention.
Notwithstanding, one can deduce that intimacy and passion still represent the
cornerstones of their model. Additionally, the other components, like loyalty and
trust, allude to Shimp and Madden (1988)'s third dimension, decision/
commitment. Undoubtedly, both recent models innovatively contribute to this
field of research but, most significantly, they give proof of the relevance and
validity of the initial model by Shimp and Madden (1988).
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Figure 4: Recent Model of Brand Love by Khan et al (2020, section
‘Methodology’)

Loyalty
Brand Love Word of
/ Intimacy Mouth
Brap . Satisfaction
Experience
\ Brand Love Purchase

Passion \ Intention
Trust

&

Further research on brand love

While these conceptualisations of brand love based on models of interpersonal
might be very fruitful, there are important limitations. The semantic meaning of
Sternberg (1986)’s nolove and Shimp and Madden (1988)’s noliking is not
rejection or disliking, but simply the absence of positive feelings. Consequently,
these concepts entirely omit negative feelings toward a brand. What is more,
these models of brand love represent static, instead of dynamic investigations,
meaning that they do not include longitudinal perspectives (Palusuk et al,
2019). Therefore, the concept of brand hate, dynamic and holistic
conceptualisations of the brand love continuum, and empirical examples are of
interest because they could offer clues to possible factors leading to a decrease
in brand love.

Brand hate and its relation to brand love

While the research in this field is predominantly focused on positive notions
about interpersonal love or consumer-brand relationships, there is an
expanding interest in brand aversion (Park et al, 2013), brand betrayal
(Grégoire & Fisher, 2008), and brand hate (Zarantonello et al, 2016; Bryson &
Atwal, 2018). According to Zarantonello et al (2016, p 11), ‘brand hate (...) is
(...) the most intense and consequential negative emotion that consumers may
feel toward brands’ and it is deeply connected to both brand betrayal, a possible
predicator of negative WOM and revenge (Grégoire et al, 2009) as well as
brand aversion (Park et al, 2013). Opinions often differ as to whether brand hate
is the opposite of brand love or a separate, independent construct. Most recent
research in this field has shown that, instead of being ‘on the opposite end of
the continuum from brand love’ (Palusuk et al, 2019, p 106), the relation
between both concepts underlies ‘complex and cyclical dynamics where love
may turn into hate over time’ (Palusuk et al, 2019, p 106).
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Dynamic typology of the brand love/hate continuum

Brand love and brand hate have been investigated separately, whereas Palusuk
et al (2019, p 108) established a conceptual framework based on studies in the
respective fields. This conceptualisation combines all three approaches to the
brand love/hate continuum (interpersonal, parasocial, grounded theory) and
‘incorporates a developmental orientation via establishing different brand love
trajectories, as approximated by the analogies of love marriage, experience-
based relationships and arranged marriage’ (Palusuk et al, 2019, p 107). This
relational typology is based on four major theoretical approaches.

Firstly, Palusuk et al (2019) connected their categories love marriage,
experience-based marriage, and arranged marriage to Sternberg (1986)’s
theory of triangular love as well as typologies exploring the strength and form of
customer-brand relationships (Fournier, 1998; Thomson et al, 2005). Secondly,
they visualise ‘the extent of congruence between the consumer’s identity and
the brand’s identity’ (Palusuk et al, 2019, pp 107-108) based on Sampedro
(2017) and Reimann et al (2012). Thirdly, Palusuk et al (2019) drew on Langner
et al (2016)’s conceptualisation of different trajectories of love. Palusuk et al
(2019) only included the three of originally five trajectories, as the remaining two
supposedly were less evident. What is more, they render Langner et al (2016)’s
conceptualisation relevant because it takes into consideration the different
onsets of relationships and ‘their [positive as well as negative] development
over time’ (Palusuk et al, 2019, p 108). Lastly, Palusuk et al (2019) have
adapted the conceptualisation of brand love by Zarantonello et al (2016) which
takes into account the possible effects that may appear in case that brand hate
emerges. The three types of strategies that Zarantonello et al (2016)
established are ‘avoidance-like strategies in response to negative brand
perceptions and brand image; attack-like strategies in response to corporate
wrongdoings; and approach-like strategies in response to violations of
expectations’ (Palusuk et al, 2019, p 109). They then connected each of the
three strategies to their initial categories love marriage, experience-based
marriage, arranged marriage.

Empirical example: the scandal around Dolce & Gabbana in China

One of many examples that brand love indeed can turn into brand hate over
time was experienced by the luxury brand Dolce & Gabbana in 2018 (Atwal et
al, 2020). Since it managed to build up international reputation, ‘it had 44 stores
in China alone [by 2018] (Atwal et al, 2020, p 1). In light of an upcoming fashion
show, Dolce & Gabbana launched a video advertising campaign on several
social media platforms (Atwal et al, 2020). “The video series, called ‘Eating with
Chopsticks,” featured a Chinese model inexpertly attempting to eat Italian
dishes (pizza, pasta and cannoli) with chopsticks. The campaign was
accompanied with the hashtag ‘#DGlovesChina™” (Atwal et al, 2020, pp 1-2).
Although they took the videos down, cancelled their fashion show and
apologised, numerous ‘Chinese e-commerce sites (...) remov[ed] Dolce &
Gabbana products form their platforms’ (Atwal et al, 2020, p 2). While this
scandal is culturally specific, it demonstrates how quickly customers were
willing to boycott a brand based on a single incident. Consequently, it proves
that marketing actions can generate ‘sometimes durable anti-consumption

13



IJMC

behaviors that can have a significant impact on a brand’s market
performance’ (Atwal et al, 2020, p 6) due to cultural sensitivities.

Influence of emotional experiences on the development of brand love

A study conducted by Langner et al (2013) constitutes the only dynamic
investigation of factors that lead to brand love (Palusuk et al, 2019, p 106).
Nevertheless, one can deduce factors leading to a decrease in brand love by
reversing the implications that are made in their publication. According to
Langner et al (2013), research tends to focus on the experiences directly
triggered by the brand (brand-endogenous). Due to unique, brand-endogenous
characteristics, beloved brands create a unique and outstanding product,
shopping, or brand experience (Langner et al, 2013). According to Langner et al
(2013) brand-endogenous experiences are necessary for building brand love
but do often not suffice. However, the effect of individual, personal experiences
(brand-exogenous) has hardly ever been investigated (Langner et al, 2013).
According to their findings, the development of brand love predominantly
depends on direct experience: More than 90% of consumers associate personal
experiences with their beloved brands, whereas such experiences are hardly
ever found with liked brands. Thus, the leap from a liked to a loved brand often
requires exogenous brand experiences rather than endogenous brand
experiences (Langner, 2013). While Langner et al (2013)’s assumptions do not
mention factors leading to a decrease in brand love specifically, their focus on
exogenous experiences shows that consumer-object relationships are highly
dependent on Shimp and Madden (1988)'s dimensions liking, decision/
commitment, and especially yearning. Consequently, one can deduce that
negative experiences, with very high probability, lead to a decrease in all three
dimensions.

Conceptual framework
The conceptual framework in Figure 5 represents a collection of all the
conclusions drawn from the literature review in order to unite them in a

comprehensive overview.

Figure 5: Conceptual Framework

Brand Identification
Brand Love
l T Experience/Event
Noliking Desire
l TRQZ Product
Decision/
Brand Hate Commitment Trust

A RQ3
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In the upper part, one can see the construct brand love which is comprised of
Shimp and Madden (1988)’s dimensions of brand love. The dimension liking
entails the components experience/event and brand identification. Yearning is to
be understood as desire for a brand. Decision/commitment is composed of the
components trust and product quality. The component experience/event exerts
influence on all three these dimensions of brand love, but predominantly on the
first. It relates to emotionally charged events directly connected to the brand.
The arrows pointing away from the construct brand love indicate that as brand
love decreases, all three dimensions decrease. RQ1.1 asks if a decline in the
dimension liking leads to a decrease in brand love. RQ1.2 inquires if a decline
in the dimension yearning leads to a decrease in brand love. RQ1.3 quetions if
a decline in the dimension decision/commitment leads to a decrease in brand
love. The innovative part of this framework is the intermediate stage to which
the arrows of RQ1.1 to RQ1.3 point. The literature review gave grounds for the
assumption that brand hate and brand love represent independent constructs
on the same continuum with an intermediate stage of indifference, that is, the
absence of any type of emotions. Consequently, RQ2 addresses this problem.
Lastly, RQ3 investigates if overwhelmingly negative experiences, which may
occur once or repeatedly, can change feelings of love towards a brand directly
to hate without going through the intermediate stage noliking.

Research methodology

Based on the insights of the literature review, the present study pursues the
goal of bridging the research gap by achieving the research objectives and
finding answers to the research questions in Table 2 respectively. Thus, the
following chapter describes and justifies the methodological approach which
was employed in order to do so.
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Research Aim

Identifying
factors which
have to be
prevented in
order to
maintain
consumers’ love
for a brand

Table 2: The Research Design Part |

Research
Obijectives
RQ1 To identify
the dimensions
constituting the
decrease of
brand love

RO2 To identify
factors which

lead to a
decrease of
brand love

Research approach and design

Research
Question
RQ1.1 Is a
decrease of the
dimension liking
responsible for
the decrease of
brand love?

RQ1.2 Is a
decrease of the
dimension
yearning
responsible for
the decrease of
brand love?

RQ1.3 Is a
decrease of the
dimension
decision/
commitment
responsible for
the decrease of
brand love?

RQ2 Do noliking
and brand hate
belong to the
continuum of
brand love?

RQ3 Does the
decrease in
brand love
depend on an
ongoing process
or an individual
event?

Sources

Klenke (2020),
Fréhling (2017),
Langner et al
(2016)

Benton &
Peterka-
Benton
(2020),
Palusuk
(2019)

Atwal et al
(2020)

Given the lack of publications dealing with factors leading to a decrease in
brand love (Klenke, 2020), the present work is exploratory in nature and calls
for a new theoretical framework. Therefore, the present work follows a
qualitative research approach (see Table 3).
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Table 3: The Research Design Part Il

Research approach Literature research +
qualitative research
Research design Research method Case study

Research technique  Interviews
Data collection Semi-structured

method interviews
Sample selection Sampling technique Purposive sampling (+
snowball sampling)
Sampling criteria German students aged 20-25
Sampling size 14 people (saturation)
Data analysis Qualitative content

analysis after Mayring
(2015) (deductive +
inductive approach)
with MAXQDA (2020)

As the research aim and objectives in Table 2 show, the present work tries to
answer to “more explanatory [‘how’ and ‘why’ questions]” (Yin, 2018, p 44) by
analysing a contemporary process in depth (Creswell & Creswell, 2018).
Consequently, a case study seemed to be most suitable as research method in
contrast to the other methods. Since this study depends on ‘elicit[ing] views and
opinions from the participants’ (Creswell & Creswell, 2018, p 263), interviews
represent the research technique of choice.

Data collection method

Since unstructured interviews lack specificity, as they focus on more general
areas, and structured interview do not do justice to the open-endedness of
question, as answers are predetermined, semi-structured interviews were
perceived to be the most appropriate method for data collection. After creating a
non-standardised interview guideline, possible participants were approached.
This was mainly done via social media channels such as LinkedIn, XING,
Instagram or Facebook. People who agreed to be interviewed were not sent the
questions in advance because it was intended that they answered the questions
as intuitively and honestly as possible. All interviews were conducted in the
native language of the interviewees, which was German, because their
statements should not be impeded by language barriers or lack of
comprehension.

Sample selection

In the present work, purposive sampling was predominantly used as sampling
technique. Nevertheless, snowball sampling was also used, as the participants
sometimes recommended other participants.

In total, this study is comprised of fourteen interviews. The criteria for the
participants in this study were that they were German students aged 20 to 25
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from Baden Wurttemberg, Germany. In the research field of brand love, there
are two main traditions concerning sampling criteria: Some researchers
consider more narrow criteria, for instance, hedonistic products, like designer
handbags; others refrain from focusing on such a niche, they only consider, for
instance, age and gender as relevant criteria. In the context of the present
investigation, the second tradition was deemed more appropriate for two
reasons: Firstly, the basic idea of the present work is general and does not refer
to a specific niche. Secondly, possible factors leading to a decrease in brand
love are the subject of interest. Therefore, it seemed illogical to investigate
particular brand communities in the context of this study, assuming that people
who do not love a brand anymore do not form part of specific brand
communities.

Ethical considerations

Since ‘[rlesearch involves collecting data from people, about people’ (Creswell
& Creswell, 2018, p 144), ethical issues need to be anticipated. According to the
German Data Forum (RatSWD, 2017), there are three major pillars of ethical
considerations in academics: academic quality and integrity of the researcher,
consent on behalf of the participants, and avoiding harm.

Prior to the study, the participants were informed about the objectives, the
research method, and their rights as participants, that is, that participation was
voluntary and that they had the chance to withdraw without any consequences
(RatSWD, 2017). The participants were asked for consent anew before the start
of their interview. Due to the recent COVID-19 pandemic, video-recorded
instead of audio-recorded face-to-face interviews were conducted. The
participants were assured that the recordings would be deleted after
transcription. Additionally, they were given the chance to check their transcripts
before they were used for the analysis.

What is more, it was of utmost importance to avoid any harm to the participants.
Therefore, the anonymity of their personal data was guaranteed by replacing
their names with the tags R1 to R14 and by making sure that no third parties
had access to their information (RatSWD, 2017).

Data analysis

The data analysis was conducted by means of qualitative content analysis
according to Mayring (2015). This investigation followed a mixed procedure, as
a deductive and inductive approach were merged to form categories. Based on
the extensive literature review and the conceptual framework, deductive
categories (first-rank) and subcategories (second-rank and third-rank) were
determined. Subsequently, the video-recorded interviews were transcribed via
Microsoft Word and entered into the computer program MAXQDA (2020). On
the basis of the individual transcripts, analytical units were determined. These
units were then paraphrased and eventually reduced to inductive categories.
With the exception of the second-rank subcategory quality (from the first-rank
category experience), the inductive categories predominantly constitute third-
rank subcategories.
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Research results
Decrease in brand love
Brand identification, values, and image

Brand identification seems to be one of the most important factors why brand
love can wane. Almost all of the interviewees stated that brand love diminished
when identification with the brand was no longer possible: In addition, the
respondents very often addressed the issue of values or image in relation to the
question of what factors could cause brand love to become weaker. For
instance, R2 voiced that in case that a brand changed in the attitudes, norms,
and basic principles that a brand communicates to the outside world to such a
degree that these values no longer corresponded to their original values,
identification was made impossible. Some respondents uttered that a loss of
brand love could be due to differing values: While the real nature of these
instances might be debatable, as their interpretation strongly varies
interindividually, statements or marketing strategies of the brand which are
perceived to be racist, sexist, or generally morally reprehensible constitute
factors which can cause brand love to fade. It is also important to note that
corporate values do not necessarily need to be conveyed by the company itself.
The corporate values communicated by third parties, such as the media,
decisively influence the image of a brand. Nevertheless, negative WOM by the
respondents’ peers seems to matter to a higher degree.

Aging / individual change

Other components that emerged from the interviews are the aging and
individual change of the respondents. Many of the interviewees communicated
that they had ‘outgrown’ brand love (R3). Their love for a brand did not decline
because of any negative event or scandal, but due to aging and changes in the
respondents’ characters, views, desires, and cravings. The respondents clearly
gave to understand that they believed they have changed over the years while
the brand has remained the same, or that they did not reflect on the brand’s
values at first, but only after hermeneutic activity when they got older and more
mature.

Desire

Although they were specifically asked about it, only a few of the respondents
stated that the decrease in desire for a brand had been or could be the reason
the fading of brand love. While the respondents affirmed the assumption that
the fading of desire for the brand and its products constitutes a crucial factor in
the decrease of brand love, it seems that the decline of desire was more of a
symptom than an actual trigger. The interviewees’ answers produce prove of the
interconnectivity and interdependence of the components, as aging and
individual change were connected to brand identification and image.
Notwithstanding, the interviews give grounds for the assumption that the
component desire increases due to dissatisfaction, but rather than being a
component on its own, it represents a separate dimension.
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Product Quality

The vast majority of respondents undoubtedly stated that a drastic drop in the
quality of a product could certainly lead to a loss of brand love. Apart from
dissatisfaction, several respondents shared the opinion that the price-
performance ratio of a product had a great influence when it posed a threat to
their basic needs. On the other hand, some respondents stated that brand love
could potentially cloud their judgement: changes in quality would only be
noticeable if the it dropped drastically, but not if dropped slowly over a period of
time or if it was significantly worse than the products of competitors.
Consequently, this leads to the belief that quality is crucial to establishing brand
love, but, more importantly, it appears to be less significant to the decline of
brand love in general, depending on the severity of the decline in quality.
Additionally, although eleven out of fourteen respondents stated that the
declining quality of a brand could hypothetically lead to a loss of brand love,
none of them had a concrete personal example.

Trust

Only few of the respondents had already experienced that their ‘trust was
abused’ (R13). Almost all of the other respondents articulated that they could
hypothetically imagine specific scenarios in which their trust was abused and
that they could generally imagine that brand love diminished due to a breach of
trust. While the interviewees often voiced that brand love declined over a longer
period of time in the context of other components, their utterances indicated
that, in the case of trust abuses, brand love dropped very abruptly. Since trust
abuses presuppose rather extreme incidents that disrupt the trust of consumers,
they happen less regularly than other factors. In addition, the respondents’
utterances lead to the belief that the components desire and trust are of
paramount importance, but their decrease frequently requires a disturbance of
another nature, like identification or customer service.

Customer service

Around one third of the respondents actively stated that a lack of outstanding
customer service was often the reason why they had distanced themselves
from a brand and, consequently, brand love waned. Since customer service is
perceived to be the ‘speaking organ’ (R6) of a brand and it usually is the first
and possibly even the only point of contact where consumers have a direct
contact with a representative of the brand, it is often equated with the brand.
This circumstance offers opportunities, but also various risks. The perception
that their love is not reciprocated can relatively immediately lead to a feeling of
disillusionment which, in turn, might lead to a decrease in brand love.

Continuum (brand love — indifference — brand hate)
Brand Love
The respondents associated intimacy/liking with ‘something private’ (R1, R6,

R11, R14), ‘sympathy’ (R2, R13), ‘identification’ (R1, R14), ‘closeness’ (R5),
‘interest’ (R12), or ‘affection’ (R13). Three participants were of the opinion that
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both dimensions were completely irrelevant in the context of brand love. Ten of
fourteen interviewees claimed that both terms were not synonym. While only
two of them deemed the term liking more appropriate in the context of brands,
seven others were convinced that intimacy was more appropriate and liking was
more superficial.

The dimension passion/yearning was associated with ‘desire for a product’ (R1,
R2, R3, R4, R6, R8, R9, R10, R11, R12, R13, R14), ‘enthusiasm’ (R5, R10),
‘willingness to spend money’ (R7, R11), or ‘unconditional devotion’ (R1). While
one respondent was of the opinion that both terms were synonym, nine of them
assumed otherwise. According to some of the participants, yearning was not a
fitting term in the context of brands. Interestingly, all interviewees unanimously
shared the view that the dimension passion/yearning was clearly connected to
the construct brand love.

Brand Hate

The majority of the respondents stated that it was possible to switch from brand
love to brand hate. Moreover, the interviewees explained that it was also
possible to move from brand hate to noliking, that is, indifference. However,
many interviewees held the opinion that if the main point of criticism was
changed, their hatred would subside. These findings suggest that brand love
and brand hate are located on the same continuum and that consumers’
feelings can move along this continuum from love to hate.

Noliking

Noliking describes a feeling of indifference toward a brand, meaning that there
are neither positive nor negative emotions regarding the brand. Twelve out of
fourteen respondents stated that they had already loved a brand once,
however, no longer loved it but also do not hate it, that is, they are indifferent to
the brands they once loved. Descriptions of indifference varied from ‘doesn’t
matter’ (R3), and ‘unimportant’ (R14), to ‘uninteresting’ (R8), and they were
frequently used by the respondents.

This new stage of indifference naturally raises the question of whether former
brand lovers who are now indifferent to the brand can possibly become brand
lovers again. Ten of the interviewees verified that they could become brand
lovers again. However, almost all of them tied their statement to the condition
that the factors that had led to the decrease of brand love would have to change
for the better. The three interviewees who thought that it was not possible to
love the brand again stated that the incidents that had led to the loss were too
severe and the damages to the consumer-brand relationship were irreparable.
Nonetheless, the responses suggest that, at least for a large proportion of
respondents, it is possible to move from noliking back to brand love.
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Experience
Quality

As a premise for the change from brand love to brand hate, a vast majority of
interviewees identified an extremely bad or negative event that had taken place
to cause this change. Examples of such events predominantly were breaches of
trust in the form of scandals that brand lovers found ‘ethically
reprehensible’ (R2). These scandals mainly referred to ‘racism’ (R2, R4, R10),
‘sexism’ (R2, R4, R10), ‘human rights’ (R2, R4, R9, R10), or to ‘political
sentiments’ (R3, R11), that is, (perceived) connection to right-wing parties.
Surprisingly, a few of the respondents stated on their own accord that it would
not be possible for them to switch from brand hate back to brand love after an
extremely bad experience.

Quantity

The interviewees also talked about how frequently these disruptive events had
to occur in order to cause brand love to fade. Almost all of the interviewees
stated that there were different conditions to whether a single incident was
sufficient or whether incidents had to occur more frequently, but they agreed
that both options were possible. On the one hand, both R5 and R6 reported the
fading of brand love. While it took only one scandal for R6’s feeling of brand
love which had been built up over years to become undone, R5’s love faded
over the course of time due to the lack of satisfactory product quality. The
interviews provide clear evidence that the nature of the event determines how
often it has to occur in order for brand love to fade. Whereas minor events must
usually occur repeatedly for brand love to decrease, a single morally
reprehensible scandal is enough to cause brand love to wane.

Discussion

One of the goals of the present work is to verify whether the dimensions
mentioned in the conceptual framework and their respective components are
the origin of the decline of brand love. The results regarding the dimension
liking confirm what was anticipated in the literature: the components quality and
brand identification are the most frequently addressed reasons for the loss of
brand love (Langner, 2013; Palusuk, 2019). Taking into account that all of the
participants are in their early to mid- twenties which is a period characterised by
many insecurities, the component identification was naturally mentioned very
often. What is more, the interviews show that previously unnoticed components,
like image and values, equally contribute to the loss of brand love. While the
assumption that experiences affect all three dimensions of brand love (Langner
et al, 2013; Palusuk et al, 2019) was confirmed by the interviews, the results
most importantly show that the dimension liking is the most relevant in terms of
a decrease of brand love, as crucial memories and negative events were the
predominant driving force for the fading of brand love.

Concerning the frequency of extremely negative events it comes to light that
scandals with media coverage play the most crucial role. Scandals that put the
brand in a racist, sexist or inhuman light can lead not only to a loss of brand
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love within minutes, but to the transition from brand love to brand hate. Since
consumers generally wish to identify with a brand, their disappointment and
anger about the brand’s behaviour is all the greater if such scandals come to
light. The superiority of the dimension liking is supported by another fact: In
case of disruptive components belonging to the other two dimensions, these
components had to be affected repeatedly until a loss of brand love occurred,
that is, a unique disruption was not sufficient.

Contrary to the prior belief that desire was a central component of the
motivational dimension passion/yearning (Sternberg, 1986; Shimp & Madden,
1988), the interviews unexpectedly show that the respondents never address
desire as a reason for the decline of brand love. While the results confirm the
relevance of desire in the context of brand love, they rather imply that the
decrease of desire for a brand is rather a symptom than a reason for the fading
of brand love. desire does not constitute a component of the dimension
passion/yearning, but rather represents the dimension itself. Moreover, it should
be mentioned that the components aging and individual change belonging to
the dimension yearning are one of the few components that companies can
hardly influence. The circumstance that customers lose their love for a brand
because of changing desires is normal and must be taken into account. If
brands were to try to constantly adapt their identity and basic structures
according to the changes of brand lovers, they could obviously never to justice
to all of them and would probably lose more brand lovers than they could keep.

Regarding the cognitive dimension decision/commitment (Sternberg, 1986;
Klenke, 2020), the results prove that a disruption of one of its components, for
instance, trust or customer service, can result in a decrease of brand love.
However, it also came to light that the individual components are highly
interconnected: While the decision or commitment to love a brand may change
over time, the results uncover that the dimensions liking is always affected
when there is a decline in the other two dimensions. Arguably, these findings
support the assumption that the dimension liking plays a key role regarding
factors that may lead to a decrease in brand love.

The results demonstrate that the dimensions coined by Shimp and Madden
(1988), liking, yearning, and decision/commitment, are generally suitable. While
they believed that liking and yearning were more appropriate terms in the
context of brand love, the findings show that the original terms intimacy and
passion by Sternberg (1986) resonated more with the participants. Thus, the
latter two terms should be used, as Shimp and Madden (1988)’s terminology
was perceived to be too superficial.

Although brand love and brand hate are gaining in popularity, there is
significantly less research on brand hate. While many researchers assume that
brand love is the exact opposite of brand hate, others are certain that brand
love and brand hate are two entirely separate constructs (Bryson et al, 2018;
Kidhn, 2018). The present investigation has shown that brand love and brand
hate can be clearly distinguished from each other but definitely form part of the
same continuum. Although brand lovers or brand haters can thus move along
this continuum, brand lovers may become brand haters, but brand haters may
not become brand lovers without an intermediary.
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The most innovative finding of this work is probably that there is an intermediate
stage, indifference, on the continuum between brand love and brand hate.
Almost all of the respondents stated that there are brands which they once
loved and now do not hate but are indifferent to. Additionally, the results
demonstrate that when brand love decreases, most respondents stop at the
intermediate stage noliking except for extremely negative experiences with the
brand that go against their moral convictions.

Obviously, this brings many opportunities for companies. In case that
consumers’ brand love decreases, their love is not necessarily lost forever. It
might be easier to turn former brand lovers which are now indifferent back into
brand lovers than generating new ones, as the interviewees claimed that there
were already grounds for a relationship, and it did not have to be established
from scratch. Consumers which feel hate toward a brand may also become
brand lovers again, but in order for that to happen companies need to take
some measures to change the relationship to the intermediate stage noliking
and eventually back to brand love.

After the content analysis and during the discussion, all findings were compared
to the preliminary conceptual framework. Based on this comparison, necessary
adaptions were made. These changes include the use of Sternberg (1986)’s
terminology, the incorporation of inductive categories, and changes of the
arrows between the continuum of brand love — indifference — brand hate. The
continuum and the factors leading to a decrease in brand love are
conceptualised in the following manner:

Figure 6: Revised Framework
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Conclusion (limitations and recommendations)

The concept of brand love is increasingly gaining popularity in research due to
the circumstance that it can be an enormously valuable construct for brands.
Previous research addressed the question of how brand love is conceptualised
or which factors affect it positively, that is, how brands can generate brand
lovers. Arguably, it is equally of paramount importance for brands to understand
which potential mistakes need to be avoided in order to retain their customers.
The main goal of this paper was to investigate which factors lead to a decrease
in brand love. In order to reach this goal, an overview of the different
conceptualisations of brand love was given. Due to its similarity to interpersonal
relationships, the conceptualisation of brand love by Shimp and Madden (1988)
was deemed most appropriate. Since investigations of brand love are static
instead of dynamic, and they do not take the decrease of brand love into
consideration, several publications (Langner et al, 2013; Palusuk et al, 2019;
Atwal et al 2020) were reviewed in order to create a preliminary conceptual
framework containing the assumptions about the brand love — brand hate
continuum and possible reasons for the fading of brand love. Subsequently, the
research design and approach were presented. This investigation is a
qualitative case study which was conducted via semi-structured interviews of
fourteen German students aged 20 to 25. In a next step, the interviews were
analysed using qualitative content analysis according to Mayring (2015). The
results of the data analysis were then presented and discussed. The main
findings were the following: Firstly, Sternberg (1986)’s terminology for the three
dimensions of love were more appropriate than those by Shimp and Madden
(1988). Secondly, the dimension liking is the most important one when it comes
to the decrease of brand love because it affects consumers on an emotional
level. Thirdly, the most innovative finding was the verification of the intermediate
stage indifference on the brand love — brand hate continuum. Eventually, the
conceptual framework was revised based on the findings and the discussion,
resulting in a new conceptualisation of the decrease of brand love.

Limitations and implications for further research

Due to the scarcity of research in this area, free assumptions had to be made
which could hardly be supported by references and numerous categories had to
be established inductively. In general, the use of interviews is subject to
limitations because the presence of the researcher possibly can bias the
responses of the interviewees. Additionally, the insight gained by means of
interviews may be limited because respondents are articulate or perceptive to
different degrees. While researchers should establish appropriate conditions for
qualitative interviews, the author felt that the circumstance that the interviews
were conducted digitally and video-recorded had a negative impact on the
depth of conversation and openness of the interviewees.

The demographics of the interviewees may have restricted the findings. Thus,
similar investigations could be conducted which focus on different age groups,
cultural backgrounds, or specific brand communities in order to get a more
differentiated idea of this area of research. Due to the exploratory nature of this
enterprise, the use of qualitative research was deemed suitable. However,
qualitative research methods do not allow verification and generalisability, as
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they are not statistically representative, which is why quantitative research is
obviously needed. What is more, the individual components of the dimensions
need to be investigated quantitatively in order to understand their relevance, to
verify their applicability, and to find out what other components there might be.

Brands do not only need to understand how to gain brand lovers, but also how
to retain current customers. Since the fading of brand love is possible at any
time, it is of utmost importance to listen to brand lovers and pay attention to
their needs and their feedback. The predominance of the dimension liking and
especially the component event showed that the moral convictions of
consumers play a key role in the decrease of brand love. Thus, marketing
managers should either be trained concerning ethically sensitive topics, like
sexism, racism, and politics, or management should comprise managers of
different genders, age groups, and cultural backgrounds to do justice to the
needs and wishes of their diverse consumers and prevent possible mistakes.
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Abstract

Artificial intelligence (Al) is one of the most promising technologies of the post-pandemic era.
Cloud computing technology can simplify the process of developing Al applications by offering
a variety of services, including ready-to-use tools to train machine leaming (ML) algorithms.
However, comparing the vast amount of services offered by different providers and selecting a
suitable cloud service can be a major challenge for many firms. Also in academia, suitable
criteria to evaluate this type of service remain largely unclear. Therefore, the overall aim of this
work has been to develop a framework to evaluate cloud-based ML services. We use Design
Science Research as our methodology and conduct a hermeneultic literature review, a vendor
analysis, as well as, expert interviews. Based on our research, we present a novel framework
for the evaluation of cloud-based ML services consisting of six categories and 22 criteria that
are operationalized with the help of various metrics. We believe that our results will help
organizations by providing specific guidance on how to compare and select service providers
from the vast amount of potential suppliers.

Keywords — Machine leaming as a service; MLaaS; Attificial intelligence as a service; AlaaS;
Cloud Al

Introduction

Artificial intelligence (Al) is one of the most relevant topics of the 21st century and the
economic potential of this technology cannot be ignored. Al is widely considered to be the
engine that drives future economies. According to a study by the consulting firm McKinsey &
Company, Al-based innovations can increase global GDP “by about 1.2 percent a
year’ (Bughin et al. 2018, p 3) until 2030. Cloud computing technology can simplify the
process of developing Al applications. Well-known cloud providers such as Amazon Web
Services (AWS) or Google Cloud Platform (GCP) offer a wide range of cloud services, also
containing a variety of Al focused services, including ready-to-use tools, e.g. to train machine
leaming (ML) algorithms, develop intelligent voice assistants or develop image recognition
software. Besides these large players, there are also many smaller companies that specialize
in solving certain types of ML problems, such as image processing or text classification.
Consumption-based billing, almost limitless scalability, lower entry barriers and simple user
interfaces also allow private individuals or medium-sized companies to create productive Al
applications (Rashid & Chaturvedi 2019, pp 421-423). According to a survey of decision-
makers in the regions of Germany, Austria and Switzerland, around 34% prefer an Al solution
from the cloud (Interxion 2020), despite existing concemns in the area of data protection and
compliance.
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However, comparing the vast amount of services offered by different providers and selecting a
suitable cloud service is a major challenge for many firms. This is due to the fact that the cloud
market offering is subject to strong heterogeneity, as basically the same resources are offered
in various ways (Brogi, Cifariello & Soldani 2017, p 269). It is therefore important to make
today's offerings transparent and establish a clear guidance and method to evaluate cloud-
based ML services. A considerable amount of literature has dealt with developing criteria
frameworks and procedures to evaluate services in related contexts, such as cloud services in
general or quality of services (QoS) of web services (Ran 2003; Zeng et al. 2003; Franca &
Werner 2019; Yoo & Kim 2018; Kalepu, Krishnaswamy & Loke 2003; Wang & Liu 2013;
Bardsiri & Hashemi 2014). Given the specific characteristics of cloud-based ML services, it is,
however, questionable whether the results of these related studies are completely transferable
to the context of this study, and whether the frameworks have to be complemented by
additional criteria. Therefore, criteria and metrics to evaluate this type of service remain largely
unclear.

Hence, the overall aim of this work is to develop an overarching framework to evaluate cloud-
based ML services which allows a systematic comparison of services. The overall aim can be
broken down into two more specific objectives. First, to define criteria for the evaluation of the
services, and, second, to identify metrics to make these criteria measurable.

The work has been designed according to the rules and procedures of the Design Science
Research (DSR) methodology (Hevner et al. 2004). Our research design is based on a
combination of methods, including a hermeneutic literature review, a vendor analysis and
expert interviews, to build our framework, which has subsequently been evaluated by applying
it to a sample of services. This paper is organized as follows. First, a literature review is
presented in order to provide a theoretical foundation of our research and give a brief
overview of related studies. Next, our methodology and research design are outlined, before
the results are presented and discussed in detail. Finally, we conclude by summarizing our
contribution to knowledge and discussing both, limitations of our study, and future research
opportunities.

This study contributes to knowledge by presenting a novel framework to evaluate cloud-based
ML services, integrating prior research in related contexts with original results from our own
primary research. Besides advancing our academic understanding of the dynamically
evolving field and service offerings, the results help organizations in practice by providing
specific guidance on how to compare and select service providers from the vast amount of
potential suppliers.

Literature Review
Artificial Intelligence and Machine Learning

For the term Al, various definitions can be found. For example, Chowdhary (2020, p 1) defines
Al as a technology of Computer Science “which is mainly concerned with automation of
intelligent behaviour”. Intelligence itself can be defined as perceiving information, analysing
information and reacting to this information (Chowdhary 2020, p 1). ML is commonly
categorized as a sub-area of Al and seen as a key technology of Al (Ddbel et al. 2018, p 4).
According to Russel and Norvig (1999, p 5), ML is a machine’s ability to derive knowledge
from data. Data represents the experience of the machine, which is used to apply the
knowledge to new and unknown situations. In this paper, the terms Al and ML are used
interchangeably.

ML can be used for different applications and use cases. A common and generally valid
classification of the use cases into specific sub-areas is not available in the literature. Typical
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applications of the technology that can be found in the literature (Chowdhary 2020; Débel et
al. 2018) include clustering, classification, speech recognition, natural language processing,
computer vision, robotics, expert systems, prediction and planning.

Cloud Computing

According to the National Institute of Standards and Technology, cloud computing is a “model
for enabling ubiquitous, convenient, on-demand network access to a shared pool of
configurable computing resources” (Mell & Grance 2011, p 2). The technology behind cloud
computing is called virtualisation. Based on complex mathematical calculations, virtual
resources can be abstracted from physical resources, which are often located in data centres.
Cloud computing is the modern alternative to the on-premises solution, which means owning
and managing physical computing resources. This abstraction allows physical computing
power to be shared and enables multi-tenancy (Xing & Zhan 2012, p 308). Essential
characteristics of cloud computing are on-demand self-service, broad network access,
resource pooling, elasticity and measured services (Mell & Grance 2011, p 2).

There are different cloud service models, and the service required depends on the goal the
customer is pursuing. Each type of cloud service model is characterised by the type of control,
management overhead and flexibility. The following variants are commonly differentiated
between: Infrastructure-as-a-Service (laaS), Platform-as-a-Service (PaaS) and Software-as-a-
Service (SaaS). laaS is the provision of virtual infrastructure in the cloud. Compared to the
other service models, it is the service with the most management and customisation options,
as, from the level of the operating system onwards, management lies with the user. With
PaaS services, more of the administrative overhead stays with the cloud service provider. The
platform includes “all the systems and environments comprising the end-to end life cycle of
developing, testing, deploying, and hosting of sophisticated web applications” (Rimal & Lumb
2017, p 5). The main target group of PaaS Services are developers or more experienced
users who can fully build applications on the given platform. SaaS applications are those that
do not need to be installed locally but are accessible via the internet. The entire service is
managed by the provider and does not require any administration by the user (Rimal & Lumb
2017,p 5).

Cloud-based Machine Leamning Services

In the literature and in practice, cloud-based machine learning services can appear under
different names, such as Machine-learning-as-a-Service (MLaaS) or Al-as-a-Service (AlaaS).
The term AlaaS is used less frequently, and can be equated with MLaaS due to the general
synonymous use of ML and Al (Roldos 2020). According to Wolhuter (2021), MLaaS refers to
“a number of services which offer machine learning tools as a component of cloud computing
services”. In this paper, the term MLaaS is used as a synonym of cloud-based machine
learning services.

Although the wording “as-a-service” appears is part of the term MLaa$S, it should not be
misinterpreted as one type of cloud service model, comparable to laaS, PaaS or SaaS. In
fact, cloud-based machine learning services can be both, SaaS and PaaS. SaaS ML services
are characterised by the fact that there is a graphical user interface or an application in the
browser that is equivalent to software. PaaS ML services are intended for users who have
developer skills, since complex and complete ML applications can be developed by the user
(Vomero 2020). Hence, it can be summarized that MLaa$S is an umbrella term for different ML
services provided and maintained by providers (Onose 2021).

MLaaS uses the characteristics of cloud computing to simplify the otherwise complex
technology. Hosted in the cloud and mostly accessible via APls, the services allow complex Al
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use cases such as image recognition or predictive analytics to be realised. An advantage of
this technology is that it requires considerably less time for organizations to benefit from ML.
The setup otherwise required for ML applications is replaced by a few clicks in a graphical
user interface in the browser. In a short time, different types of ML algorithms can be trained
and used. Companies do not have to make large investments, build up their own expertise or
invest time and in case of increased or decreased demand, the cloud service automatically
scales up or down and thus makes it possible to be prepared for different needs (Wolhuter
2021).

Related Studies and Research Gap

In the literature, a number of studies that are relevant for our research can be found. These
include criteria frameworks from related contexts, especially cloud and web services (Bardsiri
& Hashemi 2014; Ran 2003; Zeng et al. 2003; Franca & Werner 2019; Kalepu,
Krishnaswamy & Loke 2003), but also decision-making models for cloud adoption (Yoo & Kim
2018), and, a framework to evaluate cloud service architectures (Wang & Liu 2013).

The work by Bardsiri et al. (2014, 28ff) introduces a framework and metrics for the evaluation
of cloud computing services. The authors see the rapid growth and heterogeneity of the cloud
service market, as well as the growing potential for users, as an important reason for
developing an evaluation framework. The framework they present is divided into 4 categories:
performance, economic, security and general. According to the framework by Ran (2003, p 1),
which also deals with the selection of cloud services, the need for a selection tool is justified by
the fact that the quality of web services can vary, and these must be checked by QoS criteria.
The framework is structured into four categories: runtime related QoS, transaction support
related QoS, configuration management & cost related QoS and security related QoS.
According to the authors, not all criteria are mandatory or required. Another comparably old
paper (Zeng et al. 2003, p 411), which provides a framework for the selection of web services,
deals with the composition of services, i.e. the selection of components of a service. Again,
various QoS metrics are used for evaluation, such as execution price, execution duration,
reputation, reliability, availability. Franca and Werner (2019, p 47) present a cloud microservice
selection tool based on technical, social and semantic aspects. With the help of the tool, users
should be able to select the best cloud service from hundreds. From a technical perspective,
the categories agility, assurance, financial, performance, security & privacy and usability are
presented, each with underlying attributes. The semantic perspective is illuminated by the
semantic analysis of free texts written by users. The framework differs from the classical QoS
frameworks in the sense that for the first time it also includes social and semantic factors.
Kalepu et al. (2003, 3ff) further extend the classical QoS attributes. The framework they
propose for evaluating web services mostly includes classical attributes such as availability,
price, throughput, response time, latency, performance. In total, there are 15 criteria that can
be applied. In contrast to the previous frameworks, there are no superordinate categories that
help cluster the large amount of attributes. In addition, they introduce the metric verity, which is
can be used to determine the reputation and credibility of a provider

The paper by Yoo and Kim (2018) has a different focus than our research, developing a
decision-making model for the topic of cloud adoption. It also deals with a decision making
process from an organisational perspective. Nevertheless, it can provide criteria for this
research. The authors discuss technological criteria such as efficiency or manageability, as
well as organisational criteria related to companies going through the cloud adoption process.
Top categories for the selection of services that are organisation-independent are: related
advantage, compatibility, government regulation, technology support infrastructure.
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Another framework (Wang & Liu 2013, 4f) has been developed for the evaluation of cloud
architectures using QoS metrics. In that paper, distinctions are made between SaaS, PaaS
and laaS cloud service levels. The top level of the criteria model hierarchy starts with the
distinction between laaS, PaaS and SaaS metrics. Metrics of the PaaS layer are e.g.
extensibility, request error rate, request throughput, delivery stability, environment convenience
and deployment efficiency. For the SaaS layer, the following criteria are suggested: response
time, costs, availability, reliability, credibility.

It can be summarized that there are a large number of studies to evaluate cloud and web
services in general, and this topic has been extensively discussed. However, with regard to
the aim of this study, a substantial research gap remains, as we were not able to identify
studies that focus on evaluating cloud-based ML services. Due to the specific nature of
MLaaS that can vary greatly in the form of delivery, and, is also substantially different from
other cloud offerings, more research has clearly been necessary. Given the growing number
of ML services, the expected economic potential and the complexity of the services, methods
and tools for comparing the services may prove highly useful to organizations.

Research Methodology and Methods
Methodology and Overall Research Design

We adopt the Design Science Research (DSR) methodology for our research which can be
used to create and evaluate artefacts to address relevant organizational problems, rather than
describing and analysing reality as typically done with traditional methods from the social
sciences (Hevner et al. 2004; Peffers et al. 2007). The aim of this work is to create a criteria
framework. The DSR methodology is suitable for this goal, as it can be applied to develop an
artefact, which can be a model, a method, or a product. In addition, it is helpful to generate
new and innovate insights, which is necessary for this research, as the field of MLaaS
services is very opaque, heterogeneous and rapidly changing.

March and Smith (1995) as well as Hevner et al. (2004) agree that the process is divided into
two phases: build and evaluate. In the first phase, the build phase, artefacts are developed. In
this research we use a combination of a hermeneutic literature review, content analysis of
vendor websites and expert interviews to develop our criteria framework, as outlined in Figure
1. The arguments produced in the three parts are merging into the development of an overall
system, the criteria model. In the evaluate phase, the artefact is then evaluated because it is a
"widespread agreement that evaluation is a central and essential activity in conducting
rigorous Design Science Research (DSR)" (Venable, Pries-Heje & Baskerville 2012, p 425).
The evaluation process provides insights about the utility of the artefact and recommends if
further build and evaluate loops are needed. The evaluation in this work is carried out on the
basis of the attributes completeness and utility (Hevner et al. 2004, p 85), by conducting
experimental testing of MLaaS services. In doing so, manually chosen MLaaS services are
used to apply a documented simulation that includes a binary classification ML problem.
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Figure 1: Details of DSR methodology and research design
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Literature Review

The literature review was be conducted according to the hermeneutic principles of a review
(Boell & Cecez-Kecmanovic 2011; Boell & Cecez-Kecmanovic 2014). Because of the
complex technological field, it is recommended to use a hermeneutic process, rather than a
systematic review, to gain further understanding of the field and to utilise most of the available
resources. In hermeneutics, researchers start searching and reading papers based on a
general and initial search query. By gaining further knowledge, the researcher can identify
important papers and adapt his search. Through iterative reading and searching through the
existing literature, horizons can be broadened, and initial thoughts can be questioned (Boell &
Cecez-Kecmanovic 2014, p 262).

In the initial search, the following databases were searched using an initial search term: Web
of Science, Business Source Ultimatum, IEEE Xplore, ACM Digital Library, AlSel, and Google
Scholar. The search term used was: "artificial intelligence" AND cloud AND (assessment OR
evaluation). The hermeneutic circle was carried out several times, adapting the initial search,
as aspects that could be further researched came up during the reading. The focus in the
iteration stages was placed on the terms quality of Service (QoS), commercial cloud services
and MLaaS. Finally, 18 highly relevant contributions could be identified. These 18 papers
include related studies from different contexts, as discussed above, but also papers from the
domain of machine learning that could be used to derive relevant criteria.

In the mapping and classifying step, the findings, the criteria and associated metrics for
evaluating cloud or MLaaS services were summarized and aggregated using a qualitative
coding system which was inductively developed from the aspects that emerged in the
literature. Additionally, some categories from prior related frameworks were integrated in a
deductive manner. This coding system was further refined and extended by the subsequently
applied research methods.
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Content Analysis of Vendor Websites

A qualitative content analysis (Mayring & Fenzl 2019, pp 634-644) of current product
information on MLaaS vendor websites is used to improve and extend the initially developed
coding system by providing novel and up-to-date information. The content to be analysed was
information in text form of the MLaaS products from the market leaders AWS Sagemaker,
GCP Al and Microsoft Azure Machine Learning.

Given that the goal was to extend the criteria model, the criteria obtained from the literature
are used as a category system in the deductive approach of the method. On the basis of this
deductive category application, a coding guideline is created in which the categories are
defined and delimited from each other by descriptions and anchor examples. With this
knowledge and the coding structure, the content of the websites was analysed, and suitable
statements were assigned to the categories. At the same time, as an inductive approach,
previous categories were amended by an additional category, if new aspects emerged.

Expert Interviews

Subsequently, we have conducted expert interviews which are one of the most common and
important methods for data gathering in Information Systems research (Myers & Newman
2007, p 3). The interviews were conducted using a semi-structured interview guide (Myers &
Newman 2007) that included questions about different aspects such as prior experience with
MLaaS platforms, differentiation criteria of providers, metrics to evaluate services, as well as,
problems and challenges when using the services. With the help of these questions, the
results from the literature review and content analysis of vendor websites were corroborated,
in order to evaluate whether the previously collected criteria were indeed relevant for MLaaS.
Microsoft Teams was used as a video conferencing tool. With the consent of the experts, the
interviews were recorded and transcribed. The analysis was done according to the same
approach and coding system as in the content analysis of vendor websites.

The interview experts were selected according to previously defined criteria. A suitable
interview partner is someone who has already gained experience specifically with MLaaS.
Practical experience is a prerequisite for participating. Services from several providers should
have been used, as knowledge is necessary to identify differences. Potential experts were
searched and contacted on social media platforms such as Linkedln or XING, as well as,
using the authors’ personal network. Details about the interviewees can be found in Table 1.

Table 1: Interviewee description

Interviewee Characteristics

.1 Freelancer in the field of machine learning with previous industrial
experience and management of a data science department.

.2 Computer scientist with practical experience in MLaaS and
professional experience in explainable Al.

.3 Research associate at an Institute with practical and technical
experience in machine leamning applications and evaluations.

l.4 CEO of a consulting firm specialised in the use of artificial
intelligence in the industry.

.5 Employee in the cloud and Al department of one of the largest

providers of these services with professional and practical
experience in MLaaS.
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Results
Overview

Based on the research conducted as discussed above, our framework for the evaluation
MLaaS has been designed. The framework consists of six categories: Performance,
Economics, Provider, Service, Security and Support. The 22 criteria collected and elaborated
through this work have been assigned to these categories, and, operationalized with the help
of various metrics to make them measurable.

The first category to be evaluated is performance. Performance is a versatile term, in this case
it is defined by the criteria of accuracy, throughput and time-related aspects of an ML service.
The second category, economics, includes criteria such as cost, efficiency or sustainability.
The category provider includes criteria needed to evaluate the characteristics of the cloud
service provider, such as trustworthiness or compliance with regulations. In the category
service, criteria with regard to the properties of the service that is the subject of the evaluation
are summarised. The latter categories, security and support, describe security-related aspects
of a service and criteria regarding technical support by the provider or the availability of
community support.

Another important part of the criteria framework are the metrics that enable the execution of
the criteria. The metrics can have different degrees of specification: quantitative, qualitative
subjective and qualitative objective. Quantitative metrics are, for example, the number of
followers on social media or the response time of a server in seconds. Qualitative subjective
metrics can be e.g., user friendliness or the reputation of the service or provider. Qualitative
objective metrics are researchable aspects such as whether a certain functionality is available
or not.

Performance Criteria

The way of measuring the accuracy of an Al algorithm depends on which type of discipline the
algorithm is trying to master. In general terms, accuracy is defined by the error rate a
webservice produces when providing the service (Ran 2003, p 8). In the work by Liang et al.
(2020), Flach (2019) and Yao et al. (2017) the accuracy is calculated and presented with the
parameters F-Score, Recall and Precision. Other metrics for accuracy are presented by Anda
etal. (2020) and Ribeiro et al. (2015).

Throughput alongside accuracy is an important measure for performance. It is defined by the
“number of completed service requests over a time period” (Ran 2003, p 7). Throughput is a
measure related to the response time of a service. The higher the throughput and the lower
the response time, the better the performance. The applicable metric for throughput is the
number of processed requests per unit of time (Kalepu, Krishnaswamy & Loke 2003, p 132;
Wang & Liu 2013, p 5).

The broad term time consists of more than one metric related to performance. Besides the
more known time-based metrics, the time a user needs to complete a cloud service process
while maintaining quality is an important economic success factor (Bardsiri & Hashemi 2014,
p 30). When the process is complete and the system is ready for production, additional time-
based metrics are used to evaluate performance. One of the most present is the response
time, which is the time between the service request and a response to this request (Wang &
Liu 2013, p 5). The literature provides further mentions (Liang, O'Keeffe & Sastry 2020; Yan et
al. 2016; Ran 2003; Zeng et al. 2003; Chahal et al. 2020; Kalepu, Krishnaswamy & Loke
2003). The vendor analysis was able to contribute further aspects, such as time required for
different ML steps, latency time or bug fixing time. [AWS, AZURE, GCP]
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Table 2: Performance criteria and metrics

Criteria Metric

Accuracy MAE, MSE, Log-loss, Precision, Recall, F1-Score, AUROC,
Brier-Score

Throughput Number of processed requests over a period of time

Time Response time, Latency, Latency Cold Start, Deployment time,

Time to market, Pre-built solutions functionality, Time needed
per step of ML-Pipeline, Number of clicks, Debug time, Latency
with SSL, Distributed training functionality, Time between the
service request and the service response.

Economics Criteria

A distinction is made between different types and dimensions of costs in connection with cloud
services, also caused by a “variety of options” (Bardsiri & Hashemi 2014, p 30) that service
providers offer. Yoo & Kim (2018) suggest three kinds of costs: investments, administrative
and operational costs. The literature (Bardsiri & Hashemi 2014; Ran 2003; Zeng et al. 2003;
Franca & Werner 2019; Chahal et al. 2020; Kalepu, Krishnaswamy & Loke 2003; Wang & Liu
2013) mentions many different types of costs. By analysing the providers and their product
presentations, it was possible to gather further aspects on the topic of costs, such as the use
of cost calculation tools [GCP], pay per use models [Azure] or maintenance costs [AWS].
According to the experts interviewed, other important considerations are price transparency [l.
3], notification services in the event of cost overruns [l. 1, 4] or the use of discounts [l. 3].

Scalability can be measured as the ratio of assigned resources to requested resources or
simply by the option of changing the current plan to a bigger one, which provides more
resources or higher transaction limits (Ran 2003, p 7; Bardsiri & Hashemi 2014, p 31; Franca
& Werner 2019, p 52) . Furthermore, the scalability of a service can be measured not only in
terms of computing power but also in terms of possible prediction endpoint calls or the highest
possible input data volume [AWS]. For activities in a team or in larger departments, it can be
advantageous to distribute the computing resources within a workspace [Azure].

Sustainability is also an important issue in the area of IT. From an ecological point of view,
computing resources consume natural resources and must be used responsibly. Also, related
scientific papers suggest observing the aspect of sustainability in an evaluation of a service
(Bardsiri & Hashemi 2014, p 31). The task is to determine the energy consumption of the
platforms used, if possible, depending on the training of a specific Al model. Possible metrics
are the carbon footprint, the Data Centre Performance per Energy factor (DPPE), the Power
Usage Efficiency/Energy per accuracy (F1 score).

Efficiency describes or measures how well a service uses the available computing resources
and is closely connected to the aspect of sustainability. Therefore, the fewer resources are
employed for a requested operation the better the efficiency of a cloud service. Cloud
computing has always been marketed as a solution that reduces costs through economies of
scale and reduces environmental impact through increased efficiency (Venters & Whitley
2012, p 190). Metrics for efficiency are among others: utilisation of resources and ratio of
waiting time (Bardsiri & Hashemi 2014, pp 30-31; Yoo & Kim 2018, p 6). The ability to share
services can improve team efficiency by providing the ability to share data sets, dashboards,
notebooks or models. [Azure]
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Table 3: Economics criteria and metrics

Criteria Metric

Cost Total cost of ownership (TCO), Data labelling costs, On-going costs,
Cost per inference, Cost per data size, Training cost, Cost over a
fixed period of time, Discount options, Supported users on a budget,
Cost control functionality

Scalability Ratio of assigned resources to requested resources, Upgrade of
plan, Scalability of prediction endpoints and requests, Functionality
for sharing and scaling resources in team environments, Training on
multiple machines, Input dataset size, Optional TPU compute
resources

Sustainability = Energy efficiency in datacentre, Power usage efficiency, Energy
usage per prediction, Energy consumption per accuracy, Energy
saving modes functionality

Efficiency Sharing of datasets functionality, models, features and dashboards,
Time efficiency, Utilisation of compute resources, Registry
functionality for data and models, Model re-use functionality,
Versioning functionality

Provider criteria

If a user's personal evaluation depends on the published facts of a service provider, there
must be a measure of how trustworthy and honest a provider is with these characteristics. It
can be measured by comparing the service-level Agreement (SLA) stated by the company
with the result after using the service or with user ratings and other customer evaluation
methods. Further trust related criteria can be referenced from Ran (2003), Zeng et al. (2003),
Kalepu et al. (2003) and Wang an Liu (2013). The opinion of one of the interviewees is that
companies must show a sense of responsibility and maintain a good reputation [l. 5].

Compliance is a criterion that could be developed by conducting vendor analysis. It includes
adherence to legal requirements. The quality and adherence to these requirements are
ensured by the companies through compliance programs. There are a variety of programs
and certifications (FedRAMP, ISO) that can be checked, and their applicability depends on the
company, country and law [Azure, AWS]. Interviewees mentioned compliance with the
European GDPR as essential. [ | 3, 4].

Ethics, as well as compliance, also emerged by conducting the vendor analysis. Ethics refers
to the equality of decisions made by a DL model. As ML is the learning of data, biased
decisions can also be made through so-called biased data, not least to the disadvantage of
certain groups of people. In this case, the service provider should offer functionalities for the
interpretability of the model decisions, or the possibility to recognise and correct bias. The
object of these functions could be a feature importance graph, a fairess report or other
disparity metrics. [AWS, AZURE, GCP]
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Table 4: Provider criteria and metrics

Criteria Metric

Trustworthin User ranking, Comparison of services provided to services

ess advertised, Trust-building measures, Reputation, Employee
satisfaction

Compliance Number of compliance programs, Types of compliance programs

and certifications, Transparency in compliance, GDPR
conformity, Historical privacy violations, Documentation of data
security

Ethics Bias detection functionality, Model interpretability

Service Criteria

Ran describes availability in a traditonal way as the probability with which a system is
available, i.e., the up time (Ran 2003, p 8). The literature (Ismail et al. 2019; Zeng et al. 2003;
Cabezas & Palacios 2020; Wang & Liu 2013) mentions many different types of availability.
Through the vendor analysis, regional availability can be added. Depending on the countries
or regions in which a service is available, access times or user compliance requirements may
be affected. [Azure]. An interviewee suggests a more practical solution to evaluate the
availability of a service. Instead of relying on the availability measures in the SLA, one could
check and analyse the last downtimes of a [I. 1]

Reliability is service-related criteria in the model. Like availability, the consistency of the service
should be ensured. Bardsiri and Hashemi (2014) define reliability as the ability of a service to
remain functional without producing any kind of error. Metrics, that define reliability can be
found in the work by Ran (2003), Zeng et al. (2003), Todd et al. (2018) and Wang and Liu
(2013). In contrast to the factors mentioned in the literature, the focus is on the reliability of
model performance and model accuracy [Azure].

The criteria modifiability, which has several occurrences in literature (Llewellynn et al. 2017;
Ran 2003; Yoo & Kim 2018; Yao et al. 2017), is the “capability to make modifications” (Bardsiri
& Hashemi 2014, p 31), especially when considering the costs incurred, be they monetary or
time intensive. In Al related services such as ML modelling, a higher level of control can help
build better ML models, because “feature, model, and parameters selection can have
significant impact on the performance” (Yao et al. 2017, p 385). The range and characteristics
of modifiability are one of the factors that can be expanded the most with the help of vendor
analysis. One example is the level of modifiability of the different ML-Steps [AWS, AZURE,
GCP].

Usability is the "quantity to which a service could be used" (Bardsiri & Hashemi 2014, p 31) by
the consumer to fulfil their needs or to solve a task. It can be improved by simplifying the
management of these services, for example through self-service or automation possibilities
(Yoo & Kim 2018, p 6). Similar criteria are used by Ismail et al. (2019), Todd et al. (2018) and
Yao et al. (2017). Since the development process involves several steps in the form of an ML
pipeline, this workflow across all steps should be manageable and available in one place
(AWS). All sources of the vendor analysis contain information about the usability of a service.

Depending on which system a cloud Al service is embedded in, its interoperability between
other modules of the architecture is crucial. To measure the interoperability or the portability,
one could quantify the dependencies and modularity of cloud services (Franca & Werner
2019, p 52) or check for applicable standards. In the literature (Bardsiri & Hashemi 2014;
Llewellynn et al. 2017; Ran 2003; Cabezas & Palacios 2020; Todd, Vazquez Pena & and
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Srinivas 2018) interoperability is a part of the evaluation process of these services. Based on
the vendor analysis, it is possible to say that the development of the algorithm frameworks
also depends on the development environment. [AWS, Azure, GCP].

Adaptability is the “level of efficiency in adjusting the solution” (Bardsiri & Hashemi 2014, p 31).
It depends on how flexibly the service adapts to changing conditions or how quickly
developers adapt bugs and other things. Adaptability or similar terms are mentioned by
Bardsiri and Hashemi (2014), Franca and Wemer (2019) and Ran (2003). In terms of
adaptability, the vendor analysis brings out the metric of the number of capabilities added over
a period of time, e.g., since product launch, as a metric for service adaptability [AWS].

Table 5: Service criteria and metrics

Criteria Metric

Availability Up-time, Ratio of successful services to total services, Access
options, Fault detection and notification functionality, Regional
availability, Recent downtimes, Vendor Lock-in risk

Reliability Ratio of successful execution times to total execution times,
Frequency of new releases, Maintenance functionality for model
accuracy, Robustness with input parameters, Measurement of
reliability under stated conditions (MTF, MTBF, MTTT), Processing
time changes under normal use

Modifiability ML Learning pipelining functionality, Time needed for any kind of
change, Mean time to change, Usage of own code, Application
specific models, Number of features available, Support of multiple
types of deep neural networks

Usability Trackability and monitoring of model, Functionality to change
between code-based and no-code based tools, Functionality for
managing the ML pipeline, models and workflows, Built-in tools for
data labelling, Built in algorithms and frameworks and languages,
Functionality for customisable visual user interface, Debug and
profile runs functionality, Data management functionality, Local
machine test environment, Kernel switching, Model sharing and
restriction

Interoperability Amount of dependencies, Transaction and connection standards,
Frameworks for building images or container, Custom model
migration, Connectivity with other vendor owned services and
tools, Support for on-premises, multi cloud or edge

Adaptability Coverage of Variability, Time passed to the last update, Number of
added capabilities in a defined period of time

Security Criteria

According to Bardsiri & Hashemi, data security "represents a vast group of plans, systems
and also equipment" (Bardsiri & Hashemi 2014, p 31) that is dedicated to guard the cloud
infrastructure. Applicable metrics are the presence and availability of a SSL certificate for
encrypted transfers and data (Kalepu, Krishnaswamy & Loke 2003, p 133). The security
criteria is also component in the work of Ran (2003), Cabezas and Palacios (2020) and Yoo
and Kim (2018). According to the providers, security can be increased through private network
connectivity or differential privacy techniques [AWS, Azure]. One interviewee claimed that
attention must be paid to the further use of customer training data by the provider in the case
of ready-to-use Al services [l. 1].
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Authentication is the determination of “whether or not somebody or something is [..] who or
what it's declared to be” (Bardsiri & Hashemi 2014, p 31). To ensure safety, there should be
“no access without rights” (Cabezas & Palacios 2020, p 485), and the ability to manage users’
privileges and rights (Franca & Werner 2019, p 52). Further mentioning occurs in the literature
(Ran 2003). The vendor analysis showed that it must be possible to create role-based access
in the cloud ecosystems [AWS, Azure, GCP]. For the interviewees, it's also important to
facilitate and improve this kind of authentication trough single sign-on possibilities. [I. 2].

Table 6: Security criteria and metrics

Criteria Metric

Data and Applicable SSL, Private network connectivity, Confidential
process computing, Differential privacy techniques, Differential privacy
security techniques, Further use of customer data and traceability
Authentication Privilege management, Machine Leaming roles, Managed

identity for computing resources, Single sign-on

Support Criteria

Complex and large projects in the field of Al can sometimes cause problems. Therefore, users
should ensure the technical expertise, accessibility and availability of the service of this
provider (Yoo & Kim 2018, p 6). The providers themselves define their expertise by measuring
the number of years of experience they've had. In addition, different providers are more
experienced and specialised in certain areas, such as personal assistants or robotics [AWS].

The provider should offer adequate user and service support. Technical support is an aspect
that came up mainly in the interviews. The focus here is on the existence of clear, up-to-date,
and easily accessible documentation that can be called up in the event of problems (I. 2, 3, 5).
Furthermore, the support can be defined by different support levels or offered response and
service times (l. 3].

For larger companies, the question is whether some form of partnership between provider and
user is possible. (Yoo & Kim 2018, p 6). Also, companies should check whether there is
already an existing relationship with the provider going on, e.g. due to the use of other
services [Azure].

Franca & Werner (2019, pp 52-54) extend the generic frameworks by the factor community.
They hypothesise that the more questions asked on online portals about a particular service
or provider, and the larger the user base, the lower the risk of not getting sufficient community
support. A provider's community can either be described by its number of users or by the
different industries that these users represent (AWS). According to the experts, it is important
that many articles, instructions, questions and solutions to problems are posted online so that
one is not left to one's own problem-solving abilities [I. 2, 4]
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Table 7: Support criteria and metrics

Criteria Metric

Expertise Years of experience, Areas of expertise

Technical Technical documentation, Support levels

support

Relationship Partnership possibility, Existing relationship or usage, Personal
contact possibility

Community Number of users, Variety of community members, Amount of hits

in a forum, Availability of tutorials and case studies, Followers on
social media, Number of experts in the community, Sentiment
analysis

Discussion

The objective of this work was to develop a criteria model for the evaluation of cloud-based
machine learning services. As previously mentioned, previous studies that had developed
evaluation frameworks for cloud and web services were identified (Bardsiri & Hashemi 2014;
Ran 2003; Zeng et al. 2003; Franca & Werner 2019; Yoo & Kim 2018; Kalepu, Krishnaswamy
& Loke 2003; Wang & Liu 2013). Due to the different contexts of these frameworks, it was
unclear whether they could be used in the context of cloud-based machine learmning services,
as well. Based on our research, it can be concluded that all the criteria from the previous
studies could be adopted in the new criteria framework. Due to the fact that the criteria also
occurred in our own primary research methods, we were able to confirm their suitability for
MLaaS. This is not surprising, since ML services running in the cloud share properties with
other cloud services. Criteria, such as interoperability, availability or cost can be applied to
other cloud services, in the form of data storage services, as well as, ML services. We were
also able to build on the seminal work of prior studies by adopting some of the categories from
different papers and combining them in our framework to cluster the criteria, inductively
confirmed and strengthened by our own primary research. Previously used categories include
performance (Bardsiri & Hashemi 2014; Ran 2003; Franca & Wemer 2019), economics
(Bardsiri & Hashemi 2014), security (Bardsiri & Hashemi 2014; Ran 2003; Franca & Werner
2019), and support (Yoo & Kim 2018).

However, it also turned out that prior frameworks from the domain of cloud services were not
able to cover all necessary aspects to evaluate MLaaS. Therefore, new criteria were
integrated into the framework based on our research. For example, the algorithm accuracy
criterion was missing in previous studies. Due to the fact that accuracy is a specific ML
property, it could be derived from studies from the domain of ML (Ribeiro, Grolinger & Capretz
2015) that compared the accuracy of ML models in experiments, and also identified and
confirmed by the vendor analysis and expert interviews.

Another criterion that was missing in the previous study is ethics. This concept is becoming
increasingly important with the growing field of ML, as the technology, which has so far been
little regulated, can make decisions to the disadvantage of certain groups of people. If
algorithms or training data are not monitored and analysed, algorithms can learn from
structural inequalities (Leslie et al. 2021). The topic is further strengthened by the continued
growth of services, users, but also by new data protection laws and security concerns. The
user data, which can be collected in various situations, can be used as training data for the
development and improvement of ML algorithms. However, bias, discrimination and
disadvantage are inherited from reality, if companies do not fulfil their duty to prevent biased
data and predictions.
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To summarize, it can be stated that the results of this work are in line with those of previous
studies but at the same time combine both topics. The already existing QoS criteria provided a
good basis for setting up the framework. The vendor analysis and the expert interviews were
able to extend the usefulness of the criteria and the framework with innovative metrics that
were not known in the literature before.

Conclusion
Contribution to Knowledge and Implications

The aim of this work was to create a novel framework for the evaluation of MLaaS solutions.
Based on a rigorous research design embedded in the DSR methodology, were able to
present a framework with 22 criteria in 6 categories. A total of 116 metrics identified in the
research process could be assigned to these 22 criteria.

This research has underlined the importance of updating existing frameworks with ML specific
criteria in order to provide a complete picture when evaluation cloud-based ML services. Our
novel framework contributes to knowledge by providing, to the best of our knowledge, the first
comprehensive set of criteria and metrics to evaluate cloud-based ML services. Taking into
account both, prior academic knowledge, and, insights from practice based on collecting data
from vendor websites and ML practitioners, we are convinced that all necessary aspects are
covered. Additionally, we were able to specify the criteria on a high level of details, suggesting
various metrics associated to the criteria. Where previous research has often provided only
vague definitions, this framework was able to operationalize the criteria.

We hope that our framework helps organizations to make better decisions regarding the
adoption of MLaaS and to select suitable services and providers. The criteria can be used to
evaluate and describe cloud-based ML services, as well as to highlight differences between
providers. By consequently applying the framework and trying to measure the metrics for
different services, users will be able to increase their knowledge about the corresponding
services and their characteristics, preparing them to make better decisions.

Limitations and Future Research

We are aware that our research may have some limitations. Trying to develop a holistic
framework for the plethora of cloud-based ML services requires accepting a few limitations.
This is due to the dynamic nature and variability of MLaaS products and the general
heterogeneity of the market, which makes it very difficult to develop a universal framework.
The many different problem types that ML can handle cannot always be mapped in the same
depth by the framework. In addition, the services, which vary from fully automated to individual
programming, are constantly changing. Nevertheless, we hope that our generic framework is
helpful to evaluate all types of MLaaS, providing a basis that can, if necessary, be amended
with specific criteria for particular services.

Of course, the choice of research methods for developing the artefact may always be a
source of bias. Expert interviews are a good way to gain insight into the practice. However,
there is always the possibility that the interviewer as well as the interviewee may be biased
due to past experiences or general attitudes towards the topic. It is also not entirely possible to
verify the knowledge or experience of the interviewees. In order to mitigate bias and reduce
subjectivity, we have taken different measures, such as critically reflecting results within the
team of authors.

Future research can further validate and extend our framework. The evaluation of the
framework as part of the DSR research design was based on one ML problem type, the
binary classification. By applying it to other problem types and services, the framework can be
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further validated. If necessary, the framework might be further extended by adding new
criteria, making existing criteria more granular, or adding metrics to the criteria, whether
quantifiable or not. In addition, there is great potential for research diving into individual criteria
of the framework. For example, energy consumption and sustainability in data centres with
regard to MLaaS could be further analysed.

References

Anda, F, Le-Khac, N-A & Scanlon, M 2020, ‘DeepUAge: Improving Underage Age Estimation
Accuracy to Aid CSEM Investigation’, Forensic Science International: Digital Investigation, vol.
32, p. 300921.

Bardsiri, AK & Hashemi, SM 2014, ‘QoS Metrics for Cloud Computing Services Evaluation’,
International Journal of Intelligent Systems and Applications, vol. 6, no. 12, pp. 27-33.

Boell, S & Cecez-Kecmanovic, D 2011, ‘Are systematic reviews better, less biased and of
higher quality?’. 19t European Conference on Information System, ed DBLP.

Boell, SK & Cecez-Kecmanovic, D 2014, ‘A Hermeneutic Approach for Conducting Literature
Reviews and Literature Searches’, Communications of the Association for Information
Systems, vol. 34.

Brogi, A, Cifariello, P & Soldani, J 2017, ‘DrACO: Discovering available cloud offerings’,
Computer Science - Research and Development, vol. 32, 3-4, pp. 269-279.

Bughin, J, Seong, J, Manyika, J, Chui, M & Joshi, R 2018, NOTES FROM THE Al
FRONTIER. FRONTIERMODELING THE IMPACT OF Al ON THE WORLD ECONOMY.
Cabezas, | & Palacios, J 2020, ‘A Software Architecture for Video Analytics’. 2020 10t
International Conference on Advanced Computer Information Technologies (ACIT), IEEE, pp.
483-487.

Chahal, D, Ojha, R, Ramesh, M & Singhal, R 2020, ‘Migrating Large Deep Learning Models
to Serverless Architecture’. 2020 |IEEE Intenational Symposium on Software Reliability
Engineering Workshops (ISSREW), IEEE, pp. 111-116.

Chowdhary, KR 2020, Fundamentals of Artificial Intelligence, Springer India, New Delhi.

Daobel, |, Leis, M, Vogelsang, MM, Neustroev, D, Petzka, H, Ruping, S, Voss, A, Wegele, M &
Welz, J 2018, Maschinelles Lemen - Kompetenzen, Anwendungen und Forschungsbedarf.
Available from: https://www.bigdata-ai.fraunhofer.de/content/dam/bigdata/de/documents/
Publikationen/BMBF_Fraunhofer ML-Ergebnisbericht Gesamt.pdf.

Flach, P 2019, ‘Performance Evaluation in Machine Learning: The Good, the Bad, the Ugly,
and the Way Forward’, Proceedings of the AAAI Conference on Atrtificial Intelligence, vol. 33,
pp. 9808-9814.

Franca, M & Wemer, C 2019, ‘Evaluating Cloud Microservices with DIRECTOR'. 2019 IEEE
International Conference on Service-Oriented System Engineering (SOSE), |EEE, pp. 47—
4709.

Hevner, A, March, S, Park, J & Ram, S 2004, ‘Design science in information systems
research’, Management Information Systems Quarterly, vol. 28, pp. 75-105.

Interxion 2020, Bereits ein Drittel aller hiesigen Unternehmen setzt KI-Losungen ein. Available
from: https://www.interxion.com/de/news/2020/07/kuenstliche-intelligenz-ist-in-deutschland-
angekommen [10 December 2020].

Ismail, B, Khalid, MF, Kandan, R & Hoe, OH 2019, ‘On-Premise Al Platform’. Proceedings of
the 2019 2nd International Conference on Robot Systems and Applications, ACM, New York,
NY, USA, pp. 40-45.

47


https://www.bigdata-ai.fraunhofer.de/content/dam/bigdata/de/documents/Publikationen/BMBF_Fraunhofer_ML-Ergebnisbericht_Gesamt.pdf
https://www.bigdata-ai.fraunhofer.de/content/dam/bigdata/de/documents/Publikationen/BMBF_Fraunhofer_ML-Ergebnisbericht_Gesamt.pdf
https://www.bigdata-ai.fraunhofer.de/content/dam/bigdata/de/documents/Publikationen/BMBF_Fraunhofer_ML-Ergebnisbericht_Gesamt.pdf
https://www.interxion.com/de/news/2020/07/kuenstliche-intelligenz-ist-in-deutschland-angekommen
https://www.interxion.com/de/news/2020/07/kuenstliche-intelligenz-ist-in-deutschland-angekommen
https://www.interxion.com/de/news/2020/07/kuenstliche-intelligenz-ist-in-deutschland-angekommen

IJMC

Kalepu, S, Krishnaswamy, S & Loke, SW 2003, ‘Verity: a QoS metric for selecting web
services and providers’. Fourth International Conference on Web Information Systems
Engineering Workshops, 2003. Proceedings, IEEE, pp. 131-139.

Leslie, D, Mazumder, A, Peppin, A, Wolters, MK & Hagerty, A 2021, ‘Does “Al’ stand for
augmenting inequality in the era of covid-19 healthcare?’, BMJ (Clinical research ed.), vol.
372, n304.

Liang, Y, O’Keeffe, D & Sastry, N 2020, ‘PAIGE’. Proceedings of the Third ACM International
Workshop on Edge Systems, Analytics and Networking, eds AY Ding & R Mortier, ACM, New
York, NY, USA, pp. 55-60.

Llewellynn, T, Fernandez-Carrobles, MM, Deniz, O, Fricker, S, Storkey, A, Pazos, N, Velikic,
G, Leufgen, K, Dahyot, R, Koller, S, Goumas, G, Leitner, P, Dasika, G, Wang, L & Tutschku, K
2017, ‘BONSEYES'. Proceedings of the Computing Frontiers Conference, eds R Giorgi, M
Becchi & F Palumbo, ACM, New York, NY, USA, pp. 299-304.

March, ST & Smith, GF 1995, ‘Design and natural science research on information
technology’, Decision Support Systems, vol. 15, no. 4, pp. 251-266.

Mayring, P & Fenzl, T 2019, ‘Qualitative Inhaltsanalyse’ in Handbuch Methoden der
empirischen Sozialforschung, eds N Baur & J Blasius, Springer Fachmedien Wiesbaden,
Wiesbaden, pp. 633-648.

Mell, PM & Grance, T 2011, SP 800-145. The NIST Definition of Cloud Computing, National
Institute of Standards & Technology, Gaithersburg, MD, USA.

Myers, MD & Newman, M 2007, ‘The qualitative interview in IS research: Examining the craft,
Information and Organization, vol. 17, no. 1, pp. 2—26.

Onose, E 2021, Machine Leaming as a Service: What It Is, When to Use It and What Are the
Best Tools Out There [22 July 2021].

Peffers, K, Tuunanen, T, Rothenberger, MA & Chatteriee, S 2007, ‘A Design Science
Research Methodology for Information Systems Research’, Journal of Management
Information Systems, vol. 24, no. 3, pp. 45-77.

Ran, S 2003, ‘A model for web services discovery with QoS’, ACM SIGecom Exchanges, vol.
4,no.1, pp. 1-10.

Rashid, A & Chaturvedi, A 2019, ‘Cloud Computing Characteristics and Services A Brief
Review’, Intemational Journal of Computer Sciences and Engineering, vol. 7, no. 2, pp. 421—
426.

Ribeiro, M, Grolinger, K & Capretz, MAM 2015, ‘MLaaS: Machine Learning as a Service'.
2015 IEEE 14t International Conference on Machine Learning and Applications (ICMLA),
IEEE, pp. 896-902.

Rimal, BP & Lumb, | 2017, ‘The Rise of Cloud Computing in the Era of Emerging Networked
Society’ in Cloud Computing, eds N Antonopoulos & L Gillam, Springer International
Publishing, Cham, pp. 3-25.

Roldds, |1 2020, Al as a Service (AlaaS): What You Need to Know. Available from: https:/
monkeylearn.com/blog/aiaas/ [22 July 2021].

Russell, SJ & Norvig, P 1999, Artificial intelligence. A modern approach, Prentice Hall, Upper
Saddle River, N.J.

Todd, C, Vazquez Pena, R & and Srinivas, R 2018, Evaluation of Artificial Intelligence
Frameworks.

Venable, J, Pries-Heje, J & Baskerville, R 2012, ‘A Comprehensive Framework for Evaluation
in Design Science Research’ in Design Science Research in Information Systems. Advances
in Theory and Practice, eds D Hutchison, T Kanade, J Kittler, JM Kleinberg, F Mattern, JC

48


https://monkeylearn.com/blog/aiaas/
https://monkeylearn.com/blog/aiaas/

IJMC

Mitchell, M Naor, O Nierstrasz, C Pandu Rangan, B Steffen, M Sudan, D Terzopoulos, D
Tygar, MY Vardi, G Weikum, K Peffers, M Rothenberger & B Kuechler, Springer Berlin
Heidelberg, Berlin, Heidelberg, pp. 423—438.

Venters, W & Whitley, EA 2012, ‘A Critical Review of Cloud Computing: Researching Desires
and Realities’, Journal of Information Technology, vol. 27, no. 3, pp. 179-197.

Vomero, V 2020, PaaS, SaaS, MLaaS, AlaaS. What are all these acronyms?! Available from:
https://medium.com/be-the-fox/paas-vs-saas-what-are-all-these-acronyms-937f6¢c768453 [22
July 2021].

Wang, M & Liu, Y 2013, ‘QoS Evaluation of Cloud Service Architecture Based on ANP’.
Proceedings of the Interational Symposium on the Analytic Hierarchy Process, Creative
Decisions Foundation.

Wolhuter, S 2021, Machine Learning as a Service — What is it? Who are the big players?
Available from: https://www.wearebrain.com/blog/ai-data-science/machine-learning-as-a-
service-mlaas/ [05 July 2021].

Xing, Y & Zhan, Y 2012, ‘Virtualization and Cloud Computing’ in Future Wireless Networks
and Information Systems, ed Y Zhang, Springer Berlin Heidelberg, Berlin, Heidelberg, pp.
305-312.

Yan, F, Ruwase, O, He, Y & Smimi, E 2016, ‘SERF: Efficient Scheduling for Fast Deep Neural
Network Serving via Judicious Parallelism’. SC16: International Conference for High
Performance Computing, Networking, Storage and Analysis, IEEE, pp. 300-311.

Yao, Y, Xiao, Z, Wang, B, Viswanath, B, Zheng, H & Zhao, BY 2017, ‘Complexity vs.
performance’ in Uhlig, Maennel (Hg.) 2017 — Proceedings of the 2017 Internet, pp. 384—-397.
Yoo, S-K & Kim, B-Y 2018, ‘A Decision-Making Model for Adopting a Cloud Computing
System’, Sustainability, vol. 10, no. 8, p. 2952.

Zeng, L, Benatallah, B, Dumas, M, Kalagnanam, J & Sheng, QZ 2003, ‘Quality driven web
services composition’. Proceedings of the twelfth international conference on World Wide
Web - WWW ‘03, eds G Hencsey, B White, Y-FR Chen, L Kovacs & S Lawrence, ACM Press,
New York, New York, USA, p. 411.

49


https://medium.com/be-the-fox/paas-vs-saas-what-are-all-these-acronyms-937f6c768453%20%5b22%20July%202021
https://medium.com/be-the-fox/paas-vs-saas-what-are-all-these-acronyms-937f6c768453%20%5b22%20July%202021
https://www.wearebrain.com/blog/ai-data-science/machine-learning-as-a-service-mlaas/
https://www.wearebrain.com/blog/ai-data-science/machine-learning-as-a-service-mlaas/

IJMC

The impact of the COVID-19 pandemic on students’ learning at the
Institute of Tourism Studies (Malta)

Martin Debattista
Institute of Tourism Studies, Malta

Charlotte Geronimi
Institute of Tourism Studies, Malta

David Pace
Institute of Tourism Studies, Malta

Abstract

This paper discusses the impact of the COVID-19 pandemic on the learning
experience of students at a VET (Vocational Educational Training) Higher Education
Institution in tourism education, namely the Institute of Tourism Studies (ITS) in Malta
(EU).

A sample of students who attended ITS between March 2020 and January 2022
generated the primary data. This revealed the students’ experience in terms of their
academic performance (both theoretical knowledge and practical skills), their
personal well-being, and their perceived evaluation of the educational institution
during the emergency caused by COVID-19. There is particular emphasis on e-
learning / remote learning and the challenges of conducting school-related practical
work, going on work placement or work in the tourism industry (both part-time and
full-time) apart from their studies.

The data analysis revealed that the student experience at ITS was, in many aspects,
similar to international trends. This was seen in terms of the impact of the
pandemic’s restrictions on face-to-face learning and the sudden shift to pure e-
learning in all courses. Students confirmed that since ITS had, in previous years,
invested in the e-learning infrastructure, e-learning systems in place proved
extremely effective when they were needed most. However, not all subjects were
considered suitable for delivering online. In fact, students stated that most practical
Subjects and certain theoretical subjects are better delivered face-to-face. The way
forward recommended by students is a blended system where the courses have
both a face-to-face component and an online component. The latter not only
provides more flexibility in learning, which is especially sought by mature and part-
time students, but also reduces time wasted in travel to and from campus.

Although research on the impact of the COVID-19 pandemic on education is widely
available, little research focused on VET and Higher Education in Tourism, especially
through the experience of learners. For this reason, this paper seeks to address this
gap in knowledge. The major limitation of this research is that it was conducted in a
volatile situation with ever-changing COVID-19 conditions, restrictions and
challenges that had a direct impact on education.

Keywords: COVID-19, post-pandemic, higher education, e-learning, tourism
education
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Literature Review
The effect of the pandemic on higher and VET education

The COVID-19 pandemic shook the educational world to its core and according to
the United Nations (2020, p 2) it ‘has created the largest disruption of education
systems in history, affecting nearly 1.6 billion learners in more than 190 countries
and in all continents. Closures of schools and other learning spaces have impacted
94% of the world’s student population and up to 99% in low and lower-middle income
countries.

The most common reaction to the COVID-19 pandemic was the closure of
educational institutions and the suspension and/or cancellation of physical classes
(Auger et al, 2020, Sahu, 2020 and Viner et al, 2020). Many institutions authorised
lecturers to start working from home and began disinfecting premises, particularly
those that had recorded students and staff positive to the virus. While remote
learning with digital technologies was quickly implemented or expanded to make up
for the loss of face-to-face classes in many countries around the world (Amemado,
2020), the quality of e-learning has been questioned and school closures are
common two years from the start of the pandemic (Azevedo, et al, 2021, p 5).
Remote emergency learning was not quality online learning (National Council for
Online Education of North America, 2022), however it could be as effective as face-
to-face learning if done correctly (ibid.). Bozkurt et al, (2020, p 1) discovered that
emergency remote learning is different from well-planned e-learning: ‘in terms of
educational processes, the interruption of education signifies the importance of
openness in education and highlights issues that should be taken into consideration
such as using alternative assessment and evaluation methods as well as concerns
about surveillance, ethics, and data privacy resulting from nearly exclusive
dependency on online solutions’.

Irish observers have described this overnight switch to e-learning as the ‘great
onlining of higher education’ (European Distance and e-Learning Network, 2021).
However, others started to ask why it had to be a crisis on such a scale to provide
the catalyst for digital transformation of higher education (Brown & Keogh, 2021).
The need for education reform has already been felt before the pandemic but there
was resistance to change and rather prophetically, the OECD (Organisation for
Economic for Co-operation and Development) had warned that ‘reform is more easily
undertaken in ‘crisis’ conditions, although the meaning of ‘crisis’ might be somewhat
different in education. The shock involved is likely to be something that alters
perceptions of the education system rather than an event that suddenly affects its
ability to function’ (Schleicher, 2018, p 208). This shock came two years later with the
COVID-19 pandemic.

The success or otherwise of the sudden transition to e-learning depended on how
fast the educational institutions adapted to the new circumstances and how
amenable the authorities were to such a change. This depended on a variety of
factors including academics’ and students’ problems of adjustment, connectivity,
network, internet and bandwidth issues, lack of space and/or environment, lack of
basic needs, mental health related issues, and lack of teaching and internet
resources (Mseleku, 2020; Barbaro, 2021).
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In the case of academics, some did not have the requisite knowledge to adapt to a
sudden shift to online learning (Barbaro, 2021), while others had problems with
adapting, carrying out and monitoring online lectures. Some of these problems were
due to the lack of effective planning and enough professional development to bring
the lecturers up to speed with the e-learning systems (Almahasees et al, 2021;
Hickling et al, 2021; Korkmaz et al, 2021).

Vision, planning and investment in both human and technical resources are essential
to deliver proper e-learning (Debattista, 2018, National Council for Online Education;
2022), and the sudden onset of the pandemic did not favour such a disposition.
Furthermore, the sudden transition to online learning attracted the attention of the
mass media and such terms as ‘remote learning’ and ‘hybrid learning’ were widely
adopted. However, historically there is no consensus on the definition of terms
related to e-learning (Debattista, 2018) and this was also the case with ‘hybrid
learning’ when it was referring to the by-then established ‘blended learning’ but with
a new name (Fullan et al, 2020; Microsoft Education, 2020).

In the case of the ITS, most of the e-learning infrastructure had already been
implemented, with online and blended learning available in some of the programmes.
The Institute was among the first higher eduation institutions in Malta to bridge the
gap between face-to-face lectures and online education activities, namely by
introducting a virtual learning environment as easly as 2005 and a full productivity
suite for all faculty and student in 2015 (Times of Malta, 2005). This proved
invaluable in March 2020, when the Maltese Government announced a national
lockdown in education (Azzopardi, 2020; MaltaToday, 2020) mainly because all
lectures were transferred online.

In the rest of Malta the transition to online learning was done with varying degrees of
success, especially in compulsory education, due to the decrease in teacher contact
hours that are so important to primary and secondary students (Busuttil & Farrugia,
2020).

The pandemic’s effect on students

The change from class to online learning is a complex one that has had a multitude
of effects on students. Contrary to the popular perception, young learners of
Generation Z do not have innate digital competences and underachievement in the
application of digital skills is still widespread in the EU (Pedone, 2021).

The first scholarly research on the impact of the pandemic on education suggested
that students still prefer face-to-face instruction over e-learning (Kemp & Grieve,
2014; Amir et al, 2020; Chakraborty et al, 2021; Costado Dios & Pifiero Charlo,
2021; Adams et al, 2021). This can be attributed to many reasons that seem to
depend on numerous factors including availability of computing devices, the
availability, quality and cost of Internet access, technical constraints, lecturer
availability, presence of social cues and motivational signals and social connection
(Unger & Meiran, 2020; Dick et al, 2020; Murdaugh et al, 2020; Felson & Adamczyk,
2021; Szabo, 2021).

Moreover, with the transition to full e-learning, student motivation fell drastically
(Wang et al, 2019). In fact, certain learners reported challenging home environments
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which led them to prefer the on-campus experience (Matarirano et al, 2021) whilst
others felt the loss of the communal student life on campus and lost the drive to
continue their learning programme (Gocheva et al, 2021). Additionally, certain
students further noted the need for more face-to-face contact which would remind
them to do and hand in assignments (Tichavsky et al, 2015).

Not having the right e-learning environment, educational tools and platforms was an
even bigger challenge for less developed countries, but the demand or usage of
more online and technological tools after and during the lockdown did not
necessarily mean better education as it depended on the skills of the students using
the system. The speed of the change-over in many institutions was so fast that
students had little time to prepare for the change and this may have affected their
self-confidence (Almaiah et al, 2020; Khan et al, 2021; Lukas & Yunus, 2021.)

The issue of self-confidence is tied to that of self-efficacy and perceived personal
strengths and weaknesses at doing something (Bandura, 1977). This also covers
student behaviour such as effort, determination, flexibility, toughness and task choice
- all of which are essential in the realisation of academic expectations and
performance (Alghamdi et al, 2020; Hamdan et al, 2021). Therefore, since e-learning
is often seen less challenging than traditional learning due to certain advantages
such as lecture recording, online tests and less written assignments, online learning
must be planned in a way that elicits the same academic effort from the student that
was displayed before the onset of the COVID-19 pandemic. This may also lead to a
decrease in effort from the student that can affect the choice of task and lower
academic performance (Lau & Sim, 2020; Mustakim et al, 2021; Nasution et al,
2021; Sakkir et al, 2021).

Moreover, Fullan et al (2020) note that students want personalised learning more
than automation in their learning experience. Therefore, a balance with more social
interaction on campus and e-learning still playing an important role seems to be the
future of post-pandemic education (Barbaro 2021). In fact, higher education students
have put forward the following recommendations for their post-pandemic learning
(JISC 2021, p 19):

- Acknowledge that online learning is different and design accordingly
- Ensure students can access the technologies they need

- Improve group and class interactions

- Make online platforms more user-friendly

- Improve group and class interactions

- Improve access to support and online materials

- Record lectures (even of live lessons)

- Communicate and provide constructive feedback

Indeed, the future is clear: blended learning, or a mix of on campus and online
classes in the courses. However, this brings us back to the issue of remote
emergency learning not being well-prepared and well-though-out online learning. For
blended learning to work, ‘there must be a pedagogical shift to design more
intentional learning relationships as the foundation for engagement in content,
problem-solving, and skills development’ Microsoft Education (2020, p 8).
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The effect of the pandemic on practical subjects

It has been established that the sudden switch from face-to-face to pure online
learning in an emergency situation was challenging for both learners and educators,
with some managing to adapt despite the exceptional situation (Sahu, 2019;
Hjelsvold et al, 2020; Almendingen, 2021). However, notwithstanding that online
learning proved to be successful for theoretical subjects, other studies have
suggested that practical subjects were not as successful online (Mahdy, 2020;
Chadwick et al, 2021; Dorn, 2021).

Indeed, the difficulty associated with teaching practical subjects online has been
regarded as a common issue amongst the limited studies that explore practical
subjects delivered online during the COVID-19 pandemic. This difficulty is not only
due to the ample preparation and situation-specific adaptation required (Pelikan,
2021) but mainly because such subjects have been built with the intention to be
taught in physical classrooms where experimental and hands-on operations are the
norm (Priyadarshani, 2021). In fact, Ghaemi and Potvin (2021) state that the change
in the method of learning has left students following practical subjects with more
difficulties during the COVID-19 pandemic, given that the closure of schools, and
consequently the decrease in facilitation of practical activities, meant students were
unable to carry out hands-on activities. On the other hand, however, Burford and
Gregory (2002) have previously argued that it is possible to follow practical modules
online as well.

In effect, various educational institutions have ensured the continuation of delivering
practical subjects, despite evident constraints. During this time, various alternatives
were sought, including: the postponement of practicals to when the students were
back on campus (UNESCO, 2021); the rise of recovery curriculum required to
successfully transition students back to school (Moss, 2021); the earlier reopening of
educational institutions solely for students following practical subjects (Centre for
Global Development, 2020; Department for Education, 2022); the encouragement of
‘take home labs’ were students use artifacts to engage with the required learning
outcomes (Patterson, 2019) and the use of artificial intelligence and augmented
reality (Nesenbergs, 2020) to compensate for the lack of physical practical tasks.

Evidently, this pandemic has, and in certain contexts, continues to cause
unprecedented disruption to education and training provisions. However, research
has shown that the access to theoretical skill development has been maintained
through the rapid shift to distance learning (Trucco & Palma, 2020). In contrast,
Schleicher (2020) argues that whilst distance learning has provided educational
continuity to theory-based subjects, vocational education and training (VET)
programmes have suffered a double disadvantage. This is mainly because practical
and work-based learning is difficult or impossible to conduct due to imposed social
distancing requirements and the closure of practical establishments (UNESCO,
2020).

The impact on students’ practical skills

A study carried out by the International Labour Organisation (2021) notes that since
practical-based components account for more than 60% of the total learning time of
these programmes, the increase in distance learning in VET programmes has limited
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the acquisition of practical skills and organisation of work-based learning. Similarly,
Gillis and Krull (2020) add that these latter components are essential for the success
of VET programmes and so, in situations where practical sessions were simulated
remotely, the learning experience was extremely limited.

Adjusting to distance learning has not been the only factor impacting the continuous
development of students’ practical skills. VET programmes that rely heavily on
practical training such as hospitality, usually also include apprenticeship training and
industry placements that further enhance students’ experiences within the industry.
Since employers have historically cut back on such programmes during economic
recessions and global downturn, this concern added a further burden on VET
programmes (OECD, 2020). In fact, Muehlemann (2021) notes how the pandemic
strongly affected apprenticeship training because workplace training often became
more difficult, or stopped completely, due to social distancing rules and closure of
establishments for extended periods. This, in turn, has negatively influenced the
practical skills development process of students following VET programmes.

VET institutions implemented distinct efforts to keep up the delivery of practical skill
training during the pandemic and, to continue to do so efficiently, further support
measures must be considered. These initiatives must aim not only to help institutions
concerned to respond to current challenges but also to adapt to possible changes in
labour market requirements. In fact, various countries are investing in VET and
building skills to mitigate future skills shortages and minimise the pandemic’s
aftermath in this regard. In Sweden, for example, the government has put together a
crisis package for jobs and transition by increasing funding and giving additional
support to VET including distance learning providers in higher VET (OECD, 2020). In
the United States, Youth Apprenticeship Readiness grants are supporting the
enrolment of in-school or out-of-school youths into new or existing apprenticeship
programmes (US Department of Education, 2020).

In Malta, the Ministry for Tourism in collaboration with the Malta Tourism Authority
(MTA) offered a top-level training platform to thousands of workers in the tourism
sector whereby the courses offered under this scheme were free of charge to
participants being wholly financed by the MTA. These online training courses
addressed a wide range of skills that are required in the tourism industry (Malta
Tourism Authority, 2020).

Cedefop (2021, pp 6-7) recognised that ‘In Malta, there is a general effort to continue
with lessons via distance learning at all levels. It is still very early to say how effective
it is, but at least the effort is there by all parties concerned and the technological/
infrastructural setup is proving to be up to the standard required.’

VET students’ perception of e-learning

Studies focusing on the students’ perception towards their satisfaction with online
learning during this pandemic have established mixed outcomes (Demuyakor, 2020;
Hodges et al, 2020). In Indonesia for example, mechanical engineering students felt
that online learning did not allow them to master their competencies and that
although they had ease of access to resources, they were still reluctant about using
them sustainably in the future (Syaugqi, 2020). Similar results were noted in Norway:
when VET students were asked to rate the quality of online education during the
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pandemic, most students described online teaching as being unmotivating, whilst
some also noted how teaching was reduced or that they did not receive any teaching
at all (Cedefop, 2021). In the United Kingdom, higher education (HE) students made
both positive and negative statements. Flexible assessments and digital content
were rated as the most significant positives whilst the lack of interaction and lack of
support from teaching staff during lockdown were earmarked as the most significant
drawbacks (Khan, 2021). In contrast, data collected from hospitality students in
Korea and Malaysia showed a greater level of satisfaction with the availability of
more than one mode of class delivery method being the greatest reason for their
overall satisfaction (Choi, 2021).

Changes in assessment patterns

Monitoring of learning, assessment and the provision of feedback are important to
understand students’ learning progress because these allow educators to implement
appropriate pedological actions that will help improve students’ learning outcomes
(OECD, 2013). Therefore, it is to no surprise that around 80% of the European HE
institutions planned to continue with regular examinations, including online
examinations during the pandemic (James, 2020; Marinoni et al, 2020). Other
studies show how the COVID-19 pandemic has played an important role in the
growth of continuous assessments because educational systems worldwide
transformed existing assessment systems and/or developed new practises to
maintain quality throughout (UNICEF, 2020; Verillaud, 2020).

Since the assessment of skills in VET programmes is usually based on a
demonstration of competences in a real working environment, pandemic restrictions
and closure of practical establishments led to the disruption of assessments and
certification of examinations in such programmes. Nonetheless, it has been reported
that many VET providers have continued their efforts to ensure continued
assessments even during the pandemic (European Commission, 2020). Indeed, the
effects and severity of the pandemic varies in each country, with no one-size-fits-all
approach being implemented and so, rapid, and innovative responses are specific to
local needs. Countries reporting low COVID-19 spread and decreased containment
measures continue with in-person assessments by implementing precautionary
measures and limiting the number of students present at the same time
(International Labour Organisation, 2021). In other countries, alternative methods are
implemented to assess practical knowledge and skills, often through virtual
platforms. For example, in Ecuador and Finland, students are reported to be carrying
out practical tasks at home and uploading them onto platforms or sending videos
and photos of completed work to their teachers for evaluation (Cedefop, 2020).

Various concerns on the assessment process of practical skills in VET and HE were
raised well before the COVID-19 pandemic. In fact, Harden and Cairncross (2006)
note that the assessment of such skills is often neglected with unsatisfactory
assessment instruments being the contributing factor. This pandemic has continued
to trigger wider discussions about the validity and alignment of the examination
processes and their benefits within certain areas such as VET and HE (EUA, 2020).
Consequently, debates surrounding the need to make such assessments more
authentic, including the consideration of ‘open-book’ exams or allowing more
teamwork and presentations, are imminent (Times Higher Education, 2020).
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The adoption of relatively new education technologies is also being considered.
Pedone (2021, p 5) suggests that advanced digital technologies like augmented (AR)
reality and artificial intelligence (Al) can support remote work-based learning.

Conclusion of literature review

The onset of the COVID-19 pandemic was one of the most disruptive factors on
society in general in the 21st century, and had a profound effect on education. The
institutions that already had a suitable information and comunication technology
infrastructure and had previously invested in online learning were the ones to adapt
first to the change.

The effect of this change was a complex one that depended on many factors. The
most important factor was the gap between the developed and developing countries,
but as has been shown, the technological and pedagogical factors are also very
important. Despite the efforts by the authorities and the educational institutions
themselves, the pandemic left a mark on the students’ educational experience. This
effect varies from one country to another and from one institution to another with
VET educational institutions not being an exception.

In the case of the Institute of Tourism Studies, it had the advantage of a robust and
well-developed VLE with lecturers and students that were already familiar with online
learning. Indeed, this helped the Institute to continue with its planned strategy even
during such unprecedented times (Institute of Tourism Studies, 2021).

Data Presentation and Analysis
Methodology

A qualitative research method was chosen to gather primary data on the effects of
the COVID-19 pandemic on the stundent’s learning at ITS. While the literature
review has revealed how the effects of the pandemic on education has been widely
studied around the world, the same attention has not been directed towards VET and
Malta in particular. The targeted population for this online questionnaire were all of
the 1067 students attending any course, at any level (EQF Levels 1 to 7) between
March 2020 and December 2021 at the ITS. When compared to standard response
rates, the number of responses received, 177 students (n=177) were high.

Sample characteristics

Out of 177 respondents 35.59% (n=63) were under 18 of age and so were either in
the first or second year of their educational career at the Institute. These students
probably experienced the Institute in transition from the full COVID-19 experience to
the eventual loosening of COVID-19 rules and regulations. 31.07% (n=55) were
between the ages of 18 and 24 and 33.06% (n=59) were 25 and over. The latter
were mostly undergraduate bachelor student and master students. At 57.63%
(n=102), more female students answered the survey than males, 41.24% (n=73).
Two students (1.12%) prefered not to register the gender or chose the other option.

ITS is renowned for its multicultural environment with student enrollment from around
the world. This is reflected in the survey. Although 85.88% (n=152) of the
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respondents where Maltese, 14.12% (n=25) constituted 14 different student
nationalities. 7.91% (n=14) came from EU member countries, while 6.21% (n=11)
came from non-EU countries showing that there is no great difference from where
the students originate. The top three in terms of humbers were lItalian, Serbian, and
Russian, but the group also included students from Brazil, Hungary, Greece, and
South Korea.

Participants were asked to name the course they were attending during the
pandemic. 11% were attending the basic foundation course in tourism; 27% were in
culinary arts; 16% in events, travel and tourism; 15% in culture and heritage; 28% in
tourism management; and 3% in other courses. It needs to be reported that the
percentage of culinary arts students should have been higher since there were
students who are at ITS during the pandemic but were having their internship abroad
at the time of the data collection. However, this data also shows that ITS has moved
away from the predominance of culinary arts courses and diversified to cover the
whole range of fields related to travel, tourism, culture and hospitality.

Although the availability of work during the pandemic fell quite drastically, 32.05%
(n=50) still managed to continue working full-time and 31.41% (n=49) worked part-
time. Analysing these figures depended on what type of work these students had. In
the case of those working in the tourism and hospitality sectors, many had their
salaries guaranteed by the Government's wage supplement, particularly in the
tourism sector which suffered a lot during the lockdown.

It is interesting to note that 25.00% (n=39) choose not to work to concentrate on their
studies, while another 11.54% (n=18) expressed a wish to work because they were
unemployed. It is important to add that in Malta, every student is given a stipend to
study and so, all students do earn a small pay packet. A few students wrote further
comments concerning their employment situation.These findings all tie to the
tendency of older students in joining courses such as the HND in Tour Guiding and
the Master of Arts in Heritage Interpretation who either have more time to dedicate to
lifelong learning or prefer to work less and study.

The maijority of students (82.86%, n=87) replied that they work in the hospitality
sector, while 7.62% (n=8) work in the travel sector and 6.67% (n=7) in the culture
and heritage sectors. At 2.85%, a small percentage of the students indicated other
industrial sectors which probably included students that either want a change of
career or want to supplement their earnings by acquiring a new qualification.

When asked why they were made redundant, 61.84% (n=47) answered that they lost
their job because they were employed in the hospitality, travel, tourism, and culture
sectors which were all very badly hit by the pandemic. Only 6 respondents (7.89%)
stated they were made redundant from jobs which were not related to the
aforementioned sectors. Moreover, 23.68% (n=18) stated that they wanted to work in
the hospitality sector but were not offered good salaries or good conditions of work.
Another 14.47% (n=11) said they could not find a job in this sector.

The Effect on Practical Subjects

The COVID-19 pandemic forced higher education institutions and universities to
adapt to the rapidly changing situation. The mandatory social distancing
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requirements were difficult to meet in a research setting particularly in the areas
requiring bench work and human subjects, as well as fieldwork, were causing
significant losses to research studies. (Schleicher, 2020; Ghaemi & Potvin, 2021).

The collected primary data from ITS students is aligned with such studies: At 68%,
the absolute majority of respondents who follow practical courses at ITS, note that
not all subjects are suited for online learning. In contrast, the views of students
following purely theoretical subjects were not as distinct. In fact, 59% of these
students agreed that some subjects are appropriate for online learning whilst 41%
stated that all subjects were suitable (see Figure 1).

Figure 1. The subjects at ITS considered suited for online learning by the Institute’s
students

Q18 Do you think that all subjects are suited for online learning? If not,
could you mention the subjects which you feel are not completely suited
for online learning?

Answered: 108  Skipped: 69

Yes, they are
all suited

No, some are
not suited

I do not know

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes, they are all suited 25.93% 28
No, some are not suited 68.52% 74
| do not know 5.56% 6

When prompted to identify which subjects were not suitable for online learning, both
theoretical and practical students identified similar ones. The absolute majority
mentioned traditional practical subjects such as food and beverage service, food
preparation, housekeeping, and barista techniques. However, in both groups,
students also listed other subjects generally regarded as theoretical subjects such as
bookkeeping, languages, research methods and statistics. This marks an evident
contrast between literature that states how the access to theoretical knowledge has
been maintained through the rapid shift to online learning (Trucco & Palma, 2020).

Although the majority of both practical and theoretical students agreed that practical
subjects are not suitable for online learning, the discrepancy between these two
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cohorts in stating how the pandemic made it harder for them to learn, is minimal.
Nonetheless, it is interesting to note that the percentage appears higher amongst
students following theoretical subjects. Indeed, in comparison to the 40% of practical
students who confirmed the pandemic made it harder for them to learn at 47%, more
theoretical students appear to have had a harder time at learning during this
pandemic.

Current literature shows that practical-based components account for more than
60% of the total learning time of VET programmes, therefore, the increase in online
learning implemented in such instances appears to have reduced the overall
acquisition of student’s practical skills (International Labour Organisation, 2021). This
phenomenon was also observed by students following practical courses at ITS.
Below shows how 24% of these students could not practice their practical skills
during special events due to COVID-19 restrictions, 23% had their number of
practical hours reduced and another 20% noted that social distancing and other
health-related limitations did not allow them to practice their skills as per usual
routines.

Further research also shows how VET institutions implemented distinct efforts to
keep up the delivery of practical skill training during the pandemic (OECD, 2020).
Incidentally, this was also brought to light by the respondents that certain measures,
including block recovery practical sessions ensured that the effect of the pandemic
on their practical skills was kept to a minimum. Such initiatives were essential not
only to help institutions respond to challenges posed by the pandemic but also to
adapt to possible changes in labour market requirements.

In fact, literature shows how adjusting to online learning was not the only factor
impacting the continuous development of students’ practical skills. During this
pandemic, certain mitigating measures made workplace training more difficult, thus
creating further burden on VET programmes relying heavily on practical training and
industry placements (OECD, 2020; Muehlemann, 2021). However, the majority of the
respondents did not convey this concern: more than 60% of the ITS students
following practical courses stated that they completed their work placements without
any issues. Further analysis shows how 52% of these students stated they actually
learnt much more than they expected.

Further studies also noted how practical skills are vital for the success of VET
programmes and that negatively influencing students’ practical skills can have an
impact on the students’ overall development process (Gillis & Krull, 2020).
Unfortunately, such research slightly collaborates with gathered respondents’ data in
that most ITS students following practical courses feel that, due to the pandemic,
they are missing some key practical skills they need for their next studies.

Changes in Assessment Patterns

During this pandemic, not only have VET providers continued their efforts to ensure
continued assessments (European Commission, 2020) but many have also provided
altered assessment systems and/or developed new practises to maintain quality
throughout (UNICEF, 2020; Verillaud, 2020). Research indicates how during this
pandemic, around 80% of the European HE institutions continued with regular
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examinations, including online exams (James, 2020; Marinoni et al, 2020). Such
developments were also witnessed in feedback given by ITS students when 43%
noted how more assessments were carried out online, 29% stated they witnessed
fewer exams and more formative assessments spread throughout the academic year
and 28% reported no major changes in assessment patterns.

Indeed, the monitoring of learning, assessment and the provision of feedback are
vital in allowing educators to implement appropriate pedological actions that will help
improve students’ learning outcomes (OECD, 2013). Nonetheless, reviewed
literature notes how various concerns on the assessment process of practical skills
were raised well before this pandemic with certain studies showing how the
assessment of practical skills are often neglected due to unsatisfactory assessment
instruments (Harden & Cairncross, 2006). This pandemic has continued to trigger
wider discussions about the validity and alignment of the examination processes and
their benefits within certain areas such as VET and HE (EUA, 2020), however, it is
also important to note that there is no one-size-fits-all approach and so, innovative
responses should be specific to student needs.

In fact, when asked to rank their preference with regards to their ideal assessment
methods for online learning, the majority of the respondents noted typed online
assignments, short online tests during the semester, online presentations, online
exams at the end of the semester and online oral tests. It is no surprise that students
are suggesting alternative forms of assessment that were not considered before
these unprecedented circumstances given their call for more authentic assessment
(Times Higher Education, 2020).

The transition from face-to-face courses to pure online tuition as a result of the
COVID-19 lockdowns need to be examined within the context of the students’ digital
skills and attitudes towards the digital lifestyle and its impact on their learning.
Participants answering the questions about their use and consumption of computing
devices(n=108) were mobile learners with 94% saying they used a laptop and
42.60% mentioning their smartphone for their online learning. Desktop computers
were only mentioned by 11.10% and tablets by 7.40%.

When asked about how much time they had spent, on average, each day learning
online, (both synchronous lessons and independent study), responses varied across
a wide range: 1.85% said less than one hour; 29.63% said 1-3 hours; 31.48% said
3-5 hours; 24.07% said 5-7 hours; 10.19% said 7-10 hours; and 2.78% said they
spent more than 10 hours each day. Despite this wide range, 65.74% of respondents
felt they had spent just about the right time on learning, with only 21.30% saying they
had spent too much time on online learning and more learning on campus is better.
On the other hand 12.96% said they had experienced very little time on online
learning and would have liked more.

The respondents’ comments reflected their preference for online learning despite the
long hours involved: “Too much time on online learning however, | prefer online
learning, too hectic to come over to ITS from where | live with all this traffic, it is very
time consuming”, “I believe through online learning there is more concentration”,

“lectures online are too long (3hr) ™.
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In terms of satisfaction with the online learning opportunities provides through the
ITS virtual learning environment (Moodle) and productivity suite (Micrsoft Office 365)
both provided to faculty and students alike, the respondents were overwhelmingly
positive, with 49.07% saying they were very satisfied and 37.04% saying they were
satisfied. However, the respondents noted discrepancies between the lecturers in
their use of these online tools, without consistency among faculty in terms of how
much they use and how they exploit them. This confirms that institutions who had
adopted e-learning before the pandemic were in a much better position to provide
meaningful e-learning and not ad hoc emergency remote teaching, which was not
deemed as successful by the students due to the lack of planning, technical issues
and other factors (Bozkurt et al, 2020; Almahasees et al, 2021; Barbaro, 2021;
Hickling et al, 2021; Korkmaz et al, 2021).

Asked about the preferred means of communication online, the ITS email (part of the
MS Office productivity suite) was first with 84.11% of preferences, followed by
messages on Microsoft Teams with 70.09% and audio/video calls on Teams
(43.93%). These three official institutional channels were followed by WhatsApp
(36.4%) and Facebook Messenger (29.89%).

The participants were positive in terms of the support they received from ITS as an
institution and from the ITS academics in terms of their online learning. At 53.27%,
the absolute majority said ITS was very helpful, 22.43% moderately helptflul and
17.76% extremely helpful in offering resources to learn from home. In terms of
support from academics, 52.78% said they were very helpful and 27.78% said they
were extremely helpful. This comment from a respondent reflects the trend: “Online
learning was a totally new experience and different lecturers have different ways of
explaining the lessons. However, the lecturers were all approachable and offered
their personal advice and help through messages and emails.” Nevertheless, there
were some negative comments also: “A lecturer didn’t even do the lesson and
blamed us”, and “Not many lecturers care if one of the students understood
something or not, they just wanted to do what they had planned, which in my opinion
was very selfish”.

In terms of the advantages of e-learning, when asked to rank a set of variables,
43.50% pointed out the fact that lessons can be followed from anywhere outside
campus as the first preference and 30.60% as their second preference. In terms of
learning from homes meaning less time saved from travelling to/from campus,
32.40% ranked it first and 21.3% second. The lowest ranking were given to the
options related to communication between academics and students:

In terms of disadvantages, the fact that students must have self-discipline was
ranked first by 26.85% and second by 10.19%. The need for better time
management skills was given first prefence by 7.41% and second by 24.07%. This
result mirrors literature that highlighted the issue of self-motivation and discipline in
e-learning (Tichavsky et al, 2015; Wang et al, 2019; Alghamdi et al, 2020; Hamdan et
al, 2021) when they can meet their tutors on campus. Only 11.11% ranked first a
preference for a physical class to have physical interaction. The reduction of face-to-
face contact received the second lowest ranking, while the need of electric power
was the lowest.
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All these positive responses to e-learning at ITS during the pandemic may give the
impression that it was a remarkable experience throughout for the students.
However, the relative majority of students, 37.14%, felt that that the pandemic had
made it harder to learn. For 32.38% it made it easier, while it made no difference for
30.48%. These figure are for the total number of respondents. When filtered between
Maltese and non-Maltese students, the percentage of non-Maltese students who felt
that the pandemic made it harder to learn was higher at 58.82% while only 23.53
said it made it easier to learn. This is agrees with the international experience
(Schleicher, 2020; UNESCO, 2020).

The students felt that their well-being suffered during the pandemic, the biggest
factor being the fact they were worried about the future of the tourism industry
(71.15%), and increased stress levels (57.14%). On the other hand, a relative
majority felt that their motivation to succeed actually increased (39.05%) and for
38.10% it remained the same while it decreased for only 22.86%.

The respondents’ comments are quite revealing and worth analysing:

“With some students being online and some in class... it takes
long to start the lecture, issues with connecting. When being all
online you have to rely on the internet connection and there is
very little interaction between student and lecturer.”

My motivation to learn was slowly disappearing because there
was no social interaction.

“The pandemic affected me mentally not in my academic
learning. Lessons kept on going as if nothing was happening so
the pandemic has not affected my learning.”

“In a way, going online helped me save time on travelling to the
campus. However, due to several lockdowns my 3-year-old was
at home and that was very hard for me to study and take care of
my child at the same time.”

“Personally | would never have found the time to travel to and
from ITS and waste time between lectures . | have many work
and family responsibilities. Online learning gave me the
possibility to follow this course.”

“Some students didn’t ask questions as they were too shy or
self-conscious about their voice through the mic or wasn't
available to them. Some students sleep during the lecture and
the teacher would ask for then and we have to wait 3 minutes
for the person to answer. For me specifically | found it difficult to
stay concentrated as the lessons were boring where the teacher
just talks and sometimes ask the students to participate. | prefer
in class as its easier for me to participate.”

Despite all the challenges, 64.81% said they have a better opinion of e-learning,
21.30% felt no change, while only 13.89 reported a more negative opinion (see
Figure 2). When all the responses were filtered by full-time and part-time
programmes, the percentage of part-time students with a better opinion of e-learning
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increases to 81%, a reflection of the fact these are mature students who feel they
have less affinnity with digital technologies that the younger students.

Figure 2. The pandemic has changed the opinion of students on e-learning at ITS in
a positive way

Q22 Did the pandemic change your opinion on e-learning and using
digital resources?

Answered: 108  Skipped: 69

Yes, | have a
better opini...
The pandemic
did not chan...

Yes, but |
have a more...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES
Yes, | have a better opinion and look forward to use them more 64.81% 70
The pandemic did not change my opinion 21.30% 23
Yes, but | have a more negative opinion 13.89% 15
TOTAL 108

The open-ended comments that were given as part of the response to this question
are also worth noting:

‘I have difficulty learning online because the environment at
home is not the same like at school. In class physically, at
school, | get more motivation and get better insights from
teachers. | also capture notes quicker when I'm in class
physically with students around and teachers”

“Pandemic or not ITS should consider giving online courses,
making it easier for those who want to further their studies.
From my experience ITS is already equipped well for this
opportunity.”

“Probably one of the better well managed institutes yet as
opposed to closing its doors, it engaged students, asked what
they wanted and acted accordingly with what the lecturers felt
was necessary.”

Being a part-time student and the circumstances we are living in
| feel certain things have to be online like for example the
access to the ITS library, the ITS journal or magazine.

Looking forward to the post-pandemic scenario, the respondents (n=108) have a
clear view of what they expected. Asked to rank the range of options from fully online
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to fully face-to-face, blended learning received the highest number of first options
with 32.41%, followed by pure online programmes with synchronous lesson with
25.93% and pure online programmes with asynchronous lessons with 15.74%. Only
15.74% said they would prefece only face-to-face courses and 10.19% (the lowest
ranking) was given to the hybrid model (where the same class is split for the same
lesson with some students in class and the rest following online at the same time).
When the first and second rankings are added together, fully online synchronous
(50.93%) and blended learning (50.00%) got the majority of preferences. This is in-
line with the expectations of international students who also favour the blended
option, exploiting both on campus and virtual learning (Fullan et al, 2020; Barbaro
2021; JISC, 2021).

Figure 3. Fully online and blended courses are the students’ clear preference for
post-pandemic learning

Q19 What is your personal preference for post-pandemic learning
experiences? Rank these options with by moving your most important
preference at the top and the least important at the bottom.

Answered: 108  Skipped: 69

Fully online
programmes w...
Fully online
courses with...

Face-to-face
courses only

Blended -
combination ...

Hybrid -
during the...
0 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 TOTAL SCORE
Fully online programmes with live lessons 25.93% 25.00% 16.67% 20.37% 12.04%
(synchronous) 28 27 18 22 13 108 3.32
Fully online courses with both live and recorded 15.74%  29.63% 20.37% 19.44% 14.81%
lessons (asynchronous) 17 32 22 21 16 108 312
Face-to-face courses only 15.74% 12.04% 17.59% 15.74%  38.89%
17 13 19 17 42 108 2.50
Blended - combination of online lectures and face-to- 32.41% 17.59% 17.59% 23.15% 9.26%
face lectures 35 19 19 25 10 108 341

Hybrid - during the lecture some of the students are in-  10.19%  15.74%  27.78%  21.30%  25.00%
class while the rest are present online 1 17 30 23 27 108 2.65
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Conclusion & further research

The conclusions of this research paper are quite clear and agree with most of the
literature reviewed. The results obtained by the survey continue to bolster the need
for blended forms of learning and a mix of online and campus classes.

The survey particularly agrees with the findings of the Student digital experience
insights survey 2020/21 UK higher education survey findings (JISC, 2020) and builds
upon its recommendations as follows:

--Students have realised that onine learning varies according to a host of factors,
both intrinsic and extrinsic to the student, so the idea of imposing a one-size fits all
should be avoided and pedagogical designs should be tailored to different categories
of students ranging from VET to purely academic. For example, the survey clearly
showed differences between the more mature students and the younger students,
who need more guidance from the educator.

--Although the majority of students at ITS do have access to the technologies
needed to follow an online lesson successfully, various factors may still interfere with
this. From the Institute’s side, it has made sure that having a strong a stable Internet
access and readily available computers for those who may need them. But this does
not deal with problems of access at the students’ homes which seem to be
underestimated by educational organisations.

--Due to ITS being one of the first educational institutions in Malta to integrate e-
learning within its pedagogical infrastructure, VLE usage is quite mature due to the
easy accessability of the online platform and generally reliable Internet access
intrastructure on the campus grounds. This does not preclude certain problems such
as the lack of usage by some lecturers, particularly the part-time educators and this
is a lacuna that needs more investigation to be remedied.

--One of the maijor criticism against online learning is a lack of interaction with the
educator. Although the survey did record some problems regarding this aspect of
teaching, it is not a major concern at ITS, but needs to be addressed, particularly
regarding the more practical and hands-on modules such as food and beverage and
tourist guiding.

--The way the ITS VLE is structured showed that access to support and online
materials was rated high by a majority of the students. Support materials are plentiful
and online resources easy to access and download. This was clearly recorded in the
survey.

--Most of the lecturers have opted to record lectures, particularly during the
pandemic and the general response was good as it helped particularly in the more
academic and complex subjects. Lecture recording does need more research due to
certain GDPR and personal issues and guidelines need to be set regarding this
practice, so that it is not abused by both the student and the educators.

--The survey was very important because it provided essential feedback regarding
the needs and the problems of the students regarding online education at ITS.
Although many students reported that communication with and accessibility of
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lecturers was good, there is lack of research regarding why students do not provide
enough constructive feedback to the lecturers. Communication seems to be
overwhelmingly uni-directional from the lecturers to the students and this offers a
new avenue of research.

Our assessment of the impact of the COVID-19 pandemic on VET and higher
education will probably never be complete as scholars will continously study the
impact of the pandemic well after this is officially declared over. However, the studies
that have been done so far are pointing towards a watershed moment in education in
terms of the use of e-learning, especially in the developed countries with an
established information technology infrastructure. Blended learning, sometimes also
referred-to as ‘hybrid’ learning, seem to be the way forward. For certain, there is no
turning back to the situation where face-to-face classes were the only option.
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Abstract

Until now, classic investment appraisal approaches have exclusively focused on
financial success. However, with the rising interest in and need to deal with
sustainability, social and ecological aspects have to be considered in investment
decisions. The aim of this paper is to present a systematically developed and
applicable investment appraisal model, that will not only include financial aspects, but
will cover sustainability issues as well by applying the concept of the triple bottom
line.

Thus, eight controlling and sustainability experts coming from backgrounds of
academia and departments of small to medium sized companies in Germany were
questioned in semi-structured interviews regarding their perceptions and
requirements for a sustainability driven investment calculation model. As a result,
there was no common consensus about how to integrate sustainability into an
investment evaluation. Even though, sustainability is anchored in the strategy of
many companies, clear guidance on planning and control are often missing. The
interviewees expressed a need for a simple calculation model adoptable to each
company’s strategy making it flexible in terms of inclusion of sustainability factors and
in weighing up between economic success and sustainability.

Literature review and interview results lead to a systematic four-step framework. A
materiality analysis will be used to detect relevant financial, ecological, and social
features addressed by a potential investment. These features will be listed,
measured, and ranked. By applying this approach, a multi-dimensional investment
strength profile can be created for each investment alternative. This will then be
forming the base for the ability to make solid investment decisions based on the triple
bottom line. This paper presents an approach that needs to undergo further testing in
practice for it to be verified as a generic framework. Further research is also needed
to develop instruments particularly for social features to allow a more precise
measurement.

Keywords: holistic investment appraisal, corporate sustainability, triple bottom line,
sustainable investment controlling, sustainability controlling
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Introduction

Purpose and aim of the research paper

Up to now, classical investment controlling has focused mainly on monetary and
economic-oriented objectives. However, due to the growing importance of
sustainability, it seems mandatory to include sustainability aspects in an investment
decision. Thus, economic as well as ecological and social aspects, also known under
the concept of the triple bottom line (TBL), need to be included by decision makers.
The question is how this can be done systematically. Is it possible to modify and
expand existing instruments or do we need a completely new investment appraisal
model? Researchers have already come up with approaches for a holistic investment
calculation. Sailer (2017) for example, presents a range of possible methods and has
thus advanced the topic. Nevertheless, there is no generally accepted concept, as all
existing approaches have advantages and disadvantages. Moreover, in contrast to
the topic of sustainability in general, little is known from practice regarding investment
decisions involving sustainability aspects.

First, this paper aims to deal with the status quo of sustainability in investment
controlling regarding the aspects of the TBL. In the course of a literature review, the
existing theoretical concepts and ideas will be presented. To gain additional insight
into the experience, requirements and needs of corporate practice, the research will
be completed by an empirical study.

The aim is to create a framework respectively model to perform investment decisions
on a holistic level. For this purpose, a practical evaluation model will be developed,
which enables and supports decision makers to perform investment decisions based
on social and ecological aspects in addition to economic criteria. The model will be
developed from a user-oriented perspective, so that the holistic investment appraisal
approach could potentially be used by companies.

Accordingly, it will be examined whether and to what extent companies have already
integrated social and ecological factors into their investment decisions. It must be
clarified what role investment appraisal currently plays in the context of the TBL.

Also, the question arises as to whether companies would use a standardized model
for a holistic investment evaluation in general. Finally, it is important to examine how
companies would consider such a model and what requirements would be placed on
such a model from practice.

Structure of the research paper

The research paper is divided into six main sections. After the introduction deals
section two with the theoretical basics of the concept of the TBL and the status quo of
sustainability in investment controlling. This is followed by the methodology of the
empirical study in section three. A qualitative content analysis based on semi-
structured interviews with company representatives and experts was carried out. The
results of the empirical study that emerged from the evaluation and analysis of the
data will be presented. Finally, the insights gained are used to develop a holistic
investment appraisal approach. The limitations of the proposed model are also
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discussed. Lastly, a conclusion and an outlook on possible further research fields are
provided.

Theoretical background

The triple bottom line

In traditional accounting, the word bottom line is referred to the economic success of
a company, which is reported as a gain or a loss in the bottom line of an income
statement. The concept of the TBL adds ecological and social objectives to the
economical bottom line. The TBL, which is shown in Figure 1, therefore is based on a
full cost accounting approach that tracks direct costs and allocates indirect costs (Jia,
2020). This is achieved by presenting impacts and distributing costs among all these
three areas, also known as people, planet, and profit (Ludwikowski, 2010; Jia, 2020).
This makes the TBL a suitable guideline for the sustainability concept of companies
and was coined by John Elkington in 1997. In practice this concept sometimes is also
referred to as the three-pillar model (Sailer, 2017).

Figure 1: The triple bottom line

Source: Sailer 2020, p 26

There may be overlaps between the three areas, since sustainability objectives
cannot always be assigned exactly to only one area, also due to synergy effects
(Ludwikowski, 2010). Synergy effects can occur, for example, when a power plant
installs a new filter system that has a positive impact on the ecological sustainability
goals, but also has a positive impact on the economic sustainability goals due to cost
savings. This then leads to win-win solutions. The economic bottom line aims to
increase the long-term financial value of the company (Elkington, 1998).
Furthermore, this is the easiest to track for companies and governments, since
economic goals can be measured via well-known metrics, such as return on
investment, return on capital employed, cash flow and other KPIs (Conway, 2018). In
addition, profit increases through a reduced use of resources or renewable resources
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and advantages on the market, based on sustainable products, are targeted (Sailer,
2020). The environmental aspect includes environmental protection (Conway, 2018).
Consequently, companies should review whether they are dependent on natural
resources, such as water, electricity, raw materials, greenhouse gases, etc. A
baseline can be established with the objective of reducing resource dependency in
the future so that the natural foundations of life and the earth's ecosystem are
safeguarded for future generations. Whether the company's defined goals have been
achieved can be analyzed by using Global Reporting Initiative (GRI) metrics for
instance, among others, or measured against the company's carbon footprint. The
goals of the social perspective include fair wages, occupational safety standards,
ensuring public health, promoting education, reducing poverty, etc. (Endenich and
Trapp, 2019; Jia, 2020).

In theory, the economic, ecological, and social objectives of the TBL can be equally
weighted (Sailer, 2020). However, according to the survey by Weber et al (2012), the
focus in practice is on economic factors within the TBL. Accordingly, the social and
ecological goals are subordinate to the economic goals. In order to fully consider
sustainability on the basis of the TBL and the interests of the stakeholders, it is also
necessary to pursue ecological and social goals, which sometimes also contradict the
economic goals (Sailer, 2020).

Holistic investment controlling in literature

Only a limited number of books and scientific articles can be found that deal with a
holistic evaluation of investments taking the TBL into account. This could be
explained by the fact that it is a very specific topic which does not yet seem to be in
great focus of the scientific literature. Already 20 years ago, the inclusion of
ecological aspects or financial effects of ecological aspects in investment decisions
was addressed by Schaltegger and Burritt (2000).

As sustainability is a very complex and multi-layered topic, recent research focuses
rather on a strategic level rather than in operative controlling. Nevertheless, the
following section is intended to provide an overview of the findings obtained about
the systematic inclusion of social and environmental factors in investment decisions.
According to Sailer (2017), the integration of sustainability into the six phases of the
investment process takes place as shown in Figure 2.

First, the need for investment is systematically determined. This can be operational,
for example due to an expected increase in sales, which necessitates an expansion
investment to increase capacity, or strategic, due to a gap between the planned and
actual situation, which can only be closed with the help of an investment. The next
step is to align the corporate objectives to the investment level and to define
evaluation criteria for the investment. At this point, sustainability elements can also be
included. If, for example, a company has the goal of limiting its CO2 emissions, low
CO2 emissions would be an important criterion when purchasing a new production
machine. Once the evaluation criteria have been determined, investment alternatives
are identified and the necessary data is obtained. The latter largely dependent on the
character of the investment, so that no generally valid procedure can be referred to
(Sailer, 2017). If during the data collection high ecological and social risks can be
determined with an investment alternative, the Austrian society for environment and
technology (2000) suggests excluding this alternative directly. If all necessary data is
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available, the evaluation of the alternatives follows based on the best fitting
calculation instrument, to clarify the advantageousness of the investment. The more
an investment supports the company's goals, the more beneficial it is, and this must
be measured by the appropriate instrument. Once the most beneficial alternative has
been determined, the investment can be carried out and the achievement of
objectives is reviewed at regular intervals.

Figure 2: Investment process

Phase 1: |dentification of investment needs

Phase 2: Determining the evaluation criteria

Phase 3: Search of investment alternatives & data collection

Phase 4: Evaluation of alternatives & decision

Phase 5: Investmentrealization

Phase 6: Control & Review

Source: Sailer 2017, p 245

It should be emphasized again at this point that an investment decision according to
traditional patterns already involves many variables. With the inclusion of the two
other additional sustainability dimensions, the number of parameters increases
further, making it much more difficult to define a reliable investment appraisal
method. To counteract this, various researchers have partially defined requirements
for a concept of including environmental and social factors. In their paper on Net
Present Sustainable Value (NPSV), Liesen, Figge and Hahn (2013) set four
requirements for investment decision tools that should consider a company's
sustainability strategy. Liesen, Figge and Hahn (2013) conclude that the instruments
they considered in sustainability management, one example being a sustainable
balanced score card, do not satisfy sustainable investment assessments. The
requirements are the strategic orientation, defining the extent to which the investment
makes strategic sense, the overall consideration of the investment period, the
integrated inclusion of all three dimensions, and the comprehensible communication
of the results. In contrast, the International Association of Controllers (ICV) defines
five relevant requirements for sustainable investment controlling: First, the ICV (2015)
considers it useful to derive the evaluation criteria for the sustainability of investments
from an existing sustainability strategy of the company. Furthermore, the
sustainability criteria should be integrated into existing investment controlling
processes, as this is a key lever for successful sustainability performance. The third
requirement is that in financial investment evaluation, the logic of the existing
methods or instruments should remain in place to increase the acceptance of the
added sustainability objectives among stakeholders. In addition to this, the ICV
advocates a separate assessment tool for the sustainability aspects to make the
impact of the economic bottom line on the social and environmental dimension as
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transparent as possible. As a final requirement, a quantitative assessment is
preferred. However, it is explicitly mentioned that a monetarization of physical
quantities such as material and energy flows should not be carried out, especially
since a conversion into euros would lead to unreliable figures and thus to a loss of
transparency. However, this does not mean that quantities that are difficult to express
in monetary terms can be disregarded (Austrian Society for Environment and
Technology, 2006).

Despite many of the described requirements and considerations regarding the
implementation of a holistic appraisal to investments, the literature emphasizes that
an appropriate database is a crucial prerequisite for sustainable investment
accounting. However, this is also the greatest challenge of the undertaking (ibid).

In practice, holistic investment controlling does not yet seem to be a priority, as a
2011 study of the ICV shows. Among the 295 participating ICV members, only six
indicated the ecological orientation of investment accounting as a task of green
controlling, which corresponds to about two percent. Higher-level issues such as
ensuring the cost-effectiveness of green alignment, monitoring green achievements
and transparency for green issues through metrics for planning, management and
control were considered more important (ICV, 2011). In the new edition of the survey
from 2016, there is a network diagram showing the consideration of ecological
aspects in controlling processes. In companies that follow a holistic green strategy,
this is done to a medium extent in investment controlling. If the sustainability aspect
in a company only relates to green compliance, which is in the last place among the
four green strategy types defined by the ICV, ecological aspects tend to be included
to a lesser extent (ICV, 2016). The same picture emerges for the consideration of
ecological aspects in specific investment evaluation instruments: medium level for
companies with a holistic green strategy and lower level for companies with green
compliance (ibid). It can be concluded from this that the topic is still relatively new in
practice, missing clear and applicable guidelines.

Research design

Research gap and research question

The literature on the subject has already shown how the integration of social and
environmental dimensions could take place, based on several theoretical
considerations and concrete proposals in the form of instruments. However,
especially when all three dimensions of the TBL have to be addressed many of these
approaches still have weaknesses or inadequacies. For example, many sustainable
KPIs consider almost exclusively the ecological aspect. The role of the social
dimension is difficult to integrate here. In addition, it can be noted that some
approaches are based on an extension of an existing controlling or investment
controlling tool. Other methods, in turn, introduce a new approach. However, no
established, generally preferred approach could be identified in literature.
Furthermore, the various books and articles in scientific journals dealing with holistic
investment appraisal are predominantly research of a purely theoretical nature.
However, the question of the extent to which these theoretical approaches and
concepts prove to be feasible in practice remains largely unanswered in the course of
the literature review.
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This leads to the following main research question of this study:

How can investments be evaluated holistically and systematically in corporate
practice, considering all dimensions of the TBL?

In order to provide such a systematic and practicable approach, several sub
questions must be answered:

1. Would companies use a standardized model for holistic investment evaluation?

2. To what extend companies already integrate social and ecological factors into their
investment decisions?

3. What are the requirements do practitioners place on a such a model and how
should it be designed?

Aim and choice of methodology

To answer the questions above, this study is assigned to the research paradigm of
interpretivism, providing the framework for the qualitative research process. This
methodological point of view allows a consideration of situation-related details of
social phenomena by focusing on expert knowledge combined with the
understanding of subjective experience (Saunders, Lewis and Thornhill, 2009).
Another purpose of applying a qualitative research approach is to differentiate
existing theories with regard to human behavior (Bryman and Bell, 2015). By
conducting semi-structured interviews as research method, the application of the
theoretical concepts in practice is investigated and at the same time first-hand
experience and impressions from practitioners regarding the implementation of the
TBL in investment decisions are collected to develop a holistic investment appraisal
approach.

In addition, the advantages that a qualitative approach brings, such as a better
understanding of a complex issue as well as the perspective of a person involved
rather than an outsider in the consideration of a social phenomenon, are considered
beneficial (Vignali et al, 2011).

Moreover, a qualitative methodology is suitable for relatively new research areas -
which applies to the topic under study (Basias and Pollais, 2018). Thus, the purpose
of the empirical study can be assigned to the explorative field.

Selection of methods and data

In the context of the research paradigm of this study, conducting semi-structured
interviews is considered as the appropriate method. The goal within the conducted
interviews was to create an undisturbed flow of speech of the interviewees for a
maximum gain of knowledge. Therefore, attention was paid to the use of open
questions and, if necessary, targeted queries. If the interviewee steered the
conversation into a different focus, the interview guide was abandoned, and further
questions were asked in this corresponding direction. Saunders, Lewis and Thornhill
(2012) refer to the important role played by the establishment of personal contact in
semi-structured interviews. The occurrence of SARS-COV-2 prevented face-to-face
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interviews from being conducted, as seen as the norm by Saunders, Lewis and
Thornhill (2012). Nevertheless, a variety of videoconferencing platforms allow
interviews to be conducted synchronously, with participants able to see each other
online via webcam. Under the given circumstances, switching to electronically
conducted interviews is considered appropriate; a total of nine interviews were
conducted via video conferencing platform and one interview via telephone.

Drawing statistical conclusions about the population is not an objective of this
research and thus non-probability sampling is applied (ibid). The primary focus is on
the usefulness of the data for developing a holistic investment appraisal approach.
The final sample includes ten interviews with a total of eleven interviewees. The
sample is selected by the companies' commitment to sustainability. Small to large
companies in German-speaking countries that have attracted attention due to their
positive commitment in the field of sustainability are requested as interview
participants. Primarily, awards and prizes are understood as conspicuously positive
commitment in the sustainability area. The focus lies on the German Sustainability
Award (DNP), which is considered Europe's largest award for ecological and social
commitment. In addition, companies were included in the sample that had achieved
top rankings in the sustainability reports published by the Institute for Ecological
Economy Research (IOW) and Future e.V. in the previous year. Since the response
rate was low, the group was expanded in a second round of inquiries to include
companies that are generally recognized as sustainable, for example based on an
extraordinarily detailed sustainability report. A total of 49 potential participants were
contacted. To change the perspective from those directly involved in practice to
assessments from the viewpoint of external experts, professors who teach in the area
of sustainability in controlling or who have already published in this subject area were
also interviewed. This approach was intended to gather as much relevant information
as possible.

Table 1: Overview of the interview partners

Interview partner Selection criterion

Dean controlling, publications in the field of
sustainability controlling
Focus on sustainability management, chairman

Expert A

Expert B sustainability board

Company C Winner DNP 2020 (large companies)

Company D Winner DNP 2016 (medium-sized companies)
Company E Winner DNP 2018 (medium-sized companies)
Company F Winner DNP 2020 (medium-sized companies)
Company G Top 3 DNP 2020 (SMEs)

Company H Top 5 DNP 2016 (medium-sized companies)
Company | CSR award of the Federal Government 2017
Company J Advertising with sustainability measures & detailed

sustainability report

From corporate practice, a total of four people from the area of controlling and five
people from the area of sustainability took part. In addition, two experts meeting the
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requirements were interviewed. For reasons of confidentiality, Table 1 presents an
anonymized overview of the individual interview partners, and the selection criterion.

Interview guideline and procedure

An interview guide was created and adapted to the respective classification of the
interviewees as a company or as an expert. In general, the structure of the interview
guide is based on the principle 'from the general to the specific'. Following this logic,
questions were initially asked that relate to the topic of sustainability in general. This
includes the definition of sustainability, the prevailing sustainability concept in the
company and the current integration of sustainability in controlling. The following
main part refers to investment controlling and sustainability. Here it is inquired
whether sustainability aspects already find inclusion into investment decisions in the
enterprises. The questionnaire is divided at this point: Companies that already
include sustainability in investment decisions are asked in detail about the processes
they have implemented, while companies that answer in the negative are asked in
more detail about their general requirements and assessments for an applicable
model. At the end, the companies had the opportunity to add individual comments.
The interview guide for the experts follows a slightly different structure, as the topic
area on sustainability in the corporate context is omitted. Instead, in addition to
assessments of the role of sustainability in investment controlling, the focus is on
questions about suitable concepts from the literature and practical experience.

After written recording permission was given prior to the interview, all interviews were
recorded using a digital recording device. These recordings were used for the
transcription to guarantee a higher comparability and provides the basis for an
analysis of the obtained data. Transcription was carried out in an abbreviated form.

Data evaluation

To analyze the data obtained from the interviews, qualitative content analysis was
selected as a method. The big advantage of this method is that it is a controlled
procedure which allows to reduce large amounts of data without losing the context
and core of the information. Additionally, it enables early disengagement from the
original textual material (Glaser and Laudel, 2010). Table 2 illustrates the coding
scheme used for the research process. The right column provides a more detailed
insight into which elements have been incorporated into each subcategory.

This coding scheme was developed on the basis of the interview guide. After
conducting the interviews, it was reviewed for any data-driven subcategories that
may have emerged. Content from different interviewees can be combined and
examined, in a relatively structured manner, for commonalities and differences. The
summarized results of the study are presented in the following main section.

Limitations out of the applied methodology

Within the framework of the method applied here, it is not possible to draw
conclusions about a population on a statistical basis; but this is not the aim of our
study (Saunders, Lewis and Thornhill, 2012). Due to the nature of the research
method, the study results are not based on pure objective evaluation. Although
initially small to large companies were contacted, the majority of the sample is in the
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range of small to medium-sized companies, this could distort the validity of the study
results for other company sizes. Conducting the interviews online via video might had
an influence on the flow of conversation on the part of the interviewees and made it
more difficult to interpret non-verbal communication during the interviews. Lastly, due
to the nature of the analysis of qualitative data, there may be biases on the data
analysis side. As a result, the best possible standardization of data analysis was
discussed and followed in the analysis. Color coding was used for the content
analysis. As addressed, a conversation goes beyond the purely verbal exchange of
words and these possible meanings or senses should not be lost during color coding.
The explanations in Table 2 were also intended to ensure a uniform assignment of
elements to a subcategory across interviews in order to counteract purely subjective
assessments and thus distortions. Despite this approach, a certain bias in the
analysis, due to the subjectivity of the method, might not be excluded.

Table 2: Coding scheme for interview analysis

Topic Subcategory Coding Explanation

Sustainability TBL;

Sustainability in Subcategory 1.1 general Corporate strategy

the companies -
P Subcategory 1.2 Sustaln.ablllty in
controlling general

Subcategory 2.1 Status quo Investment model
Investment Inclusion of .
Contro”in . .- EXplana’[Ion Of the
g Subcategory 2.2 sustainability current method
factors
Model Subcat y Selection anc{t f
considerations ubcategory 3. measurement o
factors
Qualitative/
BuSIness Quantitative;
Subcategory 3.2 usit
requirements Integrated/
Separate;
Weighting
Meaningfulness/ Criticism:
Subcategory 3.3 acceptance of a
model Concerns
General;
Subcategory 3.4 Future view

For companies

Interview findings

Generally, there is no uniform definition of sustainability among the companies
surveyed. Nevertheless, the term 'sustainability' was frequently mentioned by the
companies. Furthermore, a few companies mentioned that long-term sustainable
management is their goal, so that future generations have a good basis for life and
enough resources. In addition, ecological responsibility and social justice were
mentioned by a few companies.

Sustainability seems to be already deeply anchored in many of the surveyed
companies, due to the corporate mission statement, the corporate philosophy or the
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owners of the companies who have been dealing with sustainability for a long time
already. Most of the companies surveyed in the interview include the concept of the
three-pillar model in the context of sustainability. It should be noted that only a few
companies have heard of the concept of the TBL by name.

Nevertheless, there are only a relationship between sustainability and investment
controlling so far. According to the companies, they first want to concentrate fully on a
sustainable alignment of the operating business before revising the investment
processes. The experts take a critical view on this, as investments represent a key
lever for the sustainable alignment of the company. There is a consensus that
sustainable corporate action is becoming increasingly important and the willingness
to initiate measures can be classified as high. There is also a sense of increasingly
relaxed budget requirements in investment controlling to pursue sustainability goals.

While some companies use classic investment calculation methods (above all the net
present value method and the annuity method), the controlling departments of other
companies discuss investment decisions with the respective departments without any
detailed calculation of the economic advantageousness. In addition, investments
were mentioned that must be carried out, regardless of economical or sustainability
aspects or are made because of subjective preferences. In most cases, investments
are subdivided according to the amount of capital invested. In the case of small
investment volumes, the effort required to carry out investment controlling is not in
proportion to the benefits. Accordingly, investment controlling plays a role in
corporate practice primarily for large investments.

Most of the surveyed companies already pay attention to the selection of sustainable
resources and the sustainable use of these resources in the production process.
Ecological sustainability aspects dominate whereas social aspects are regarded as
difficult to record and control. The most frequent point mentioned with regard to that
is the commissioning of locally based suppliers. However, the transparency of supply
chains is described as insufficient for adequate tracking.

The specific sustainability aspects included vary greatly from company to company
and are linked to the respective business model and the individually considered
investment. As already mentioned, very few companies explicitly apply the concept of
the TBL. However, as the conversation progresses, it becomes clear that almost all of
them have anchored the three pillars of economy, ecology and social issues in their
corporate strategy or corporate practice. Experts and companies agree that ecology
(especially CO2 and electricity reduction) is currently included in investment
decisions more frequently and to a greater extent than social issues. This is mainly
since CO2 and electricity consumption are very easy to measure and quantify. They
can be integrated into existing calculations relatively easily via surcharges. Social
commitment and social responsibility tend not to be considered separately for each
investment project but are monitored and managed at a strategic level.

The systematic inclusion of sustainability aspects in investment decisions was denied
in most cases. The companies tend to discuss the topic of sustainability individually
in investment projects. The results of the discussion are not mapped using a
systematic objective model. The experts see the reason for this as the lack of a
scientifically proved concept that also meets the simplicity required in practice.
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Furthermore, it is noted that there are different types of investments. Whether and
how these can be treated in the same way has not yet been analyzed and
considered in detail. All of the experts emphasize that the selection of environmental
and social aspects is strongly dependent on the investment itself and on the type of
company. For example, many service companies invest higher amounts in employee
training than producing companies. The surveyed experts propose a theory-based
approach to select relevant criteria in the form of a materiality analysis. Thus,
ecological as well as social criteria could be collected and the most relevant ones for
the company and its stakeholders could be determined. This is considered to be a
good and pragmatic solution at this stage.

The central feature of the model to be developed is that it should be user oriented.
Since there is a wide scope for design in the development of a holistic model for
investment appraisal, the companies and experts were asked about the requirements
and wishes they would have for such an appraisal approach.

When asked whether the companies would prefer a qualitative or a quantitative
model, the picture is mixed. Companies that are in favor of a qualitative approach
justify this with the fact that a calculated figure seems untrustworthy if in the end only
the figure is visible without plausible justification and see a convulsive quantification
of ecological and social aspects critically. The preference for information on social
and ecological dimensions is in the form of a text or a ranking. In contrast, two of the
eight companies are in favor of a quantitative approach because it creates
transparency. According to them, all aspects that can be quantified in a
comprehensible and verifiable way should be used in monetary form. Nevertheless,
they agree that some qualitative information should not be forced to be quantified in
any case, since this would make the evaluation no longer credible and reliable. Often
a school grading system as a middle ground for this type of information is suggested.
It is noticeable, that the question of assessing sustainability aspects using qualitative
or quantitative data depends heavily on the preference of the respective
management or decision-makers. The experts propose a semi-qualitative approach
as an intermediate form.

Another interesting aspect of the model is whether a separate evaluation of the
sustainability factors, which is then compared with the economic factors, is desirable
or whether all three factors should be considered directly together. The majority is in
favor of an integrated view. One of the experts (A) emphasizes that the three factors
should never be considered separately, as there is a relationship between them. At
the very latest, they must be brought together at the end. However, this does not
mean that they are all condensed into one figure, but it refers to the fact that all
information on the three aspects is presented together. The expert describes it as the
task of the controller to collect this various information and make an overall
recommendation, whereby the controller can seek help from the relevant
departments for the ecological and social dimensions. In addition, he sees great
potential in a visualization via dashboards, in which all information is presented in a
well-prepared manner and can thus be more appealing to the decision-makers.

One question that also needed to be clarified is whether a weighting mechanism for
the three factors seems to make sense. The consensus here is that this is not
necessary and is rather a theoretical consideration that rarely arises in practice.
Additionally, prioritization options might be already given using a materiality analysis.
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According to the experts, the dimensions are to be considered equal and balanced
anyways.

In general, it can be stated that the companies would like a valuation model that is
comprehensible and transparent for them. In addition, the model should be a quick
and easy to carry out solution for cost-benefit reasons.

Development of a holistic investment appraisal approach

General considerations

The study showed that holistic investment appraisal is relevant in practice. To date,
most companies have been using simple practicable procedures to take the
ecological and social dimensions into account, but standardized, systematic
approaches rarely exist. The reason for this is that companies are sometimes unsure
how such an approach might look like. Moreover, it is not always a priority that
controlling would pursue with increased effort. Thus, it is considered quite reasonable
to develop a model that companies could potentially use. At the same time, it must be
noted that many of the interviewees emphasized that the model should be
comprehensible and transparent to find application in practice. For these reasons, a
direct extension of a common investment controlling tool was refrained from, as it is a
very theoretical concept. Likewise, very complex approaches like the presented
NPSV were not used, especially since the companies would probably not have the
time at this stage to deal with the procedures in the depth that would be necessary.
Rather, a clear guideline in the form of a step-by-step model is considered suitable to
guarantee a certain degree of standardization in conjunction with a stringent system.

The division into four separate steps is intended to facilitate the application. In
addition, the model has decision options at various points to guarantee an adaptation
to the strategy of the respective company and its various investments. In individual
steps, two practicable concepts of a theoretical nature were integrated. Thus, based
on a practice-oriented basic framework and theoretical content, the approach is
created to obtain an integration of practice and theory, which provides a systematized
process for holistic investment evaluation. The used theoretical concepts are on the
one hand the materiality analysis for the selection of significant criteria of the
ecological and social dimensions. This concept has also been proposed by the
experts and is considered a suitable method for systematizing the selection of
relevant criteria. On the other hand, the four-stage model uses the utility value
analysis. Utility value analysis provides an adequate middle ground in terms of data
measurability. The utility value analysis makes it possible to measure the various
criteria in the way that makes the most sense, whether based on monetary aspects,
physical quantities, or qualitative information. A ranking is then created based on the
data for each criterion, which makes the categories comparable. This semi-qualitative
evaluation using a scale was also mentioned by expert B in the interview. However, it
should be mentioned that in the context of the following holistic investment model
approach, a modified version of the utility value analysis will be applied, since a
ranking rather than a utility value is determined at the end. In addition, the economic
dimension is not recoded into a rank, as it is still of great significance for the decision-
makers and must not be diluted.
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Certain prerequisites apply to the use of the present model. A corporate strategy that
consciously addresses the topic of sustainability and incorporates this topic
accordingly should be seen as an important starting point for this model. In addition,
the existence of a sustainability department is advantageous as a source of
information and as a support for the application of the model.

The four-stage model is primarily aimed at companies that have already integrated
sustainability into their strategy and would now like to drive their investment
controlling into a sustainable direction but have not yet found a suitable standardized
approach for this. Thereby, the focus is on medium-sized companies since the
sample consists mainly of medium-sized companies and a practicable model was
developed based on their statements. Large companies might prefer more complex
approaches, especially since they could invest more resources and manpower in the
holistic consideration of an investment.

Now that the background and considerations regarding the model for the holistic
evaluation of investments have been explained, the individual stages will be
described in detail. First, Figure 3 provides an overview of the model developed.

Figure 3: Step-by-step model for holistic investment appraisal

Holistic
investment Results and
profiles visualization
Ranking of
investment : L .
alternatives Evaluation of the selected criteria by ranking
Measurement of
the criteria Collection of quantitative and qualitative data for the selected criteria
Selection of
sustainability =
S0 I
Criota Selection by utility analysis and sustainability catalogue
Stage |
Materiality analysis

In the focus of a sustainability-oriented investment strategy is the identification of
suitable criteria to be included in the decision-making process for them to be
controlled in the operational process. In the context of sustainability management,
the materiality analysis is already regularly used.

The GRI's "G4" sustainability reporting standard, published in 2013, moves away
from rigid specifications regarding sustainability indicators and allows the focus to be
placed on sustainability factors that are essential for the respective company
individually.
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Consequently, materiality analysis is becoming increasingly relevant in practice and
is suitable in the context of the model for a systematized selection of relevant aspects
(GRI, 2013).

Sustainability issues that are significant from both a corporate and a stakeholder
perspective are considered material and thus must be included in investment
decisions. A stakeholder dialog in the form of surveys and intensive discussions
therefore is essential.

The GRI suggests a four-step process for identifying material sustainability fields, as
seen in Figure 4 and Table 3. Even though this process is intended by the GRI for
reporting in the sustainability report, steps one to three are excellent for identifying
individually material sustainability aspects for investments.

Figure 4: Visualization process for identifying key sustainability fields

Step 4: Step 1:

Verification Determination
Step 3: Step 2:
Validation Prioritization

Source: GRI 2013, pp 40

Table 3: Explanation of the process for identifying key sustainability

Step Description

Step 1: Collection of all sustainability issues that

Determination occur within the company and outside
the company

Step 2: Determination of essential topics in

Prioritization consultation with stakeholders

Step 3: Verification of the complete coverage of

Validation all relevant topics

Step 4: Review published report to prepare next

Verification reporting period

For the identification of the factors, it is recommended to include the company's
internal sustainability department, if available. It is also advisable to create a basic
catalog within the company and to update it on an ongoing basis. The individually
significant sustainability aspects can then be selected for each investment project
with the help of the catalogue.
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The SWOT analysis is used to prioritize the sustainability topics relevant to the
company, consisting of the known components:

Environment analysis: PESTLE, opportunity-risk analysis, ...
Company analysis: analysis of strengths and weaknesses, value creation analysis, ...

The prioritization of the relevant sustainability topics of the stakeholders crystallizes
from the conversation and the expectations of the stakeholders. Kaptein and Tulder
(2003) recommend holding a stakeholder dialog on a regular basis for discussing
sustainability issues.

From the intersection of the relevant aspects for the company and the relevant
aspects for the stakeholders, a materiality matrix is formed according to the scheme
shown in Figure 5.

Figure 5: Scheme of materiality matrix

SWOT- analysis }

MO|

| Relevant sustainability aspects (company) >
wnipaw

low medium | high

Relevant sustainability aspects (stakeholder)

A

Stakeholder expectations

Source: Sailer 2017, p 109

Knock-out criteria

In addition to identifying essential sustainability criteria, there can also be specific
criteria that must be met. If an investment alternative does not meet one or more of
these specific sustainability criteria, it is discarded regardless of its strength in other
sustainability areas.

If, for example, a company defines fair working conditions as a high-level goal in its
corporate strategy, child labor is probably a knock-out criterion. An investment
alternative that is in the risk of child labor incorporation is thus eliminated regardless
of other material sustainability aspects.
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Stage |l

After having identified the key sustainability criteria for an investment area, the next
step is to measure the comparative values of these criteria in suitable units. In the
ecological area, quantitative data is usually available for this purpose. For example, if
a new production machine is to be purchased, the respective electricity consumption
can usually be obtained directly from the manufacturer, or transport routes can be
determined via delivery locations. It is more difficult in the social area, where
significantly more qualitative descriptions are used in the decision-making process.
Work safety or the attractiveness of the workplace can be perceived much more as
"good" or "less good" instead of being measured in quantitative values. For practical
purposes, it can be facilitating to assign school grades for qualitative aspects without
direct metrics or to use literal gradations such as "very good," "good," "bad," and so
on. In the field of economics, any classical or individualized investment calculation
method can be used. If desired, it is also possible to combine several investment
calculation methods. It is important for the subsequent evaluation to measure and
record the expressions of the essential criteria from stage | for each investment
alternative, as shown in Table 4.

Table 4: Measurement of the essential criteria

Measurement economy

Calculation method Alternative | Alternative Il Alternative lll ‘

Calculation method | Measurement Al Measurement All Measurement Alll
Calculation method I Measurement BI Measurement BIl Measurement Bll|

Measurement ecology

Sustainability criterion Alternative | Alternative Il Alternative llI ‘

Ecology | Measurement CI Measurement Cll  Measurement CllI
Ecology Il Measurement DI Measurement DIl Measurement DII|
Ecology Il Measurement EI Measurement Ell  Measurement Elll

Measurement social

Sustainability criterion Alternative | Alternative I Alternative Il
Social | Measurement FI Measurement FIl Measurement FllI
Social Il Measurement GI Measurement Gl Measurement Gll|

The model allows both quantitative and qualitative measurement results to be
processed simultaneously. Thus, the user is not limited to one type of data and can
create his data determination broadly.

As already discussed, obtaining data for some sustainability criteria can be a major
challenge. It is therefore advisable, especially in the case of qualitative
measurements, to discuss the results with the sustainability department or the
sustainability officer and relevant stakeholders to create a consensus.
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Stage |l

After the essential criteria for the evaluation of the investment alternatives have been
measured at stage Il via suitable variables in each case, the evaluation of these
takes place at stage lll.

To realize the possibility of processing qualitative and quantitative measured
variables within the same appraisal, all values are recoded into ranks. The basis for
this is a ranking, which is also used in the utility value analysis. For this purpose, the
measured variables of all investment alternatives within each key sustainability
criterion are compared with each other. The ranks are then obtained by sorting from
the best to the worst measured result. With n investment alternatives, the ranks 1 to n
are assigned for each sustainability criterion. The respective character of each
criterion must always be considered. For CO2 emissions, for example, the lower the
measurement result, the more sustainable the investment is in this ecological
criterion. If it is a question of the proportion of recyclable material in a plant, the
highest measurement result is the most sustainable alternative. If all the main
sustainability criteria have been evaluated according to this scheme, the arithmetic
averages are then calculated for all aspects of ecology and all aspects of social
responsibility. This simplifies the inclusion of the sustainability criteria by reducing
many individual assessments to two average ranks as indicators for ecology and
social aspects. If one or more criteria turn out to be particularly important in the
materiality analysis at stage I, it is possible to separate these criteria from the
respective average rank and include them in the investment profile as individual
values at stage IV.

The economic results determined by investment calculations are not recoded into
ranks in order not to dilute the respective monetary differences between the
investment alternatives. This is also in line with the requirements of the companies
from the interviews. The companies do not want to lose transparency and reliability of
the economic figures by including sustainability. In practice, this means that the user
is not limited to carrying out one investment calculation method but can consider any
number of valuation methods.

Stage IV

At the final stage, all the results of the assessments are compiled, as shown in Table
5. The resulting decision-making basis enables the selection of an investment
alternative holistically, i.e., considering economic, ecological, and social aspects. If an
alternative achieves the best rank in all areas and is also relatively advantageous in
all calculation procedures carried out in the economic dimension, it is to be selected.
In all other cases, each investment alternative has strengths and weaknesses in
different areas. An individual weighting of the factors is then necessary to make a
decision. The company can weight all aspects of the TBL individually and according
to the respective corporate strategy and thus arrive at a decision for an investment
alternative. At this point, the dialog between controllers and decision-makers, in
which the pros and cons of the investment alternatives are weighed up, also provides
support.
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Table 5: Formation of the decision basis

Investment profile

Alternative | Alternative Il Alternative lll

Measurement

Calculation method | Measurement Al Measurement All  Alll
Measurement

Calculation method Il Measurement Bl Measurement Bll BllI

Ecology J RankE | J RankE 11 & RankE lli

Social @ RankS | @ RankS Il @ RankS Il

Particularly relevant criterion

[ Rank Al Rank All Rank Alll

Particularly relevant criterion

Il Rank Bl Rank Bl Rank BllI

For further graphical illustration and analysis, the fever chart and the radar chart
which are also used in classic strength-weakness analyses, are particularly suitable.
This is primarily intended as a visual support and facilitation for decision-makers.

Limitation of the model

In general, it is a characteristic of models of any kind to represent the complex reality
in a simplified and tangible way. Consequently, these simplifications bring certain
limits with them, which are illuminated to sensitize the potential users to this. First, it
should be emphasized that the created model could not yet be verified in the sense
of a test application in corporate practice which has to be carried out in the future.
Since the utility value analysis is a central component of the model, the same
limitations as for the utility value analysis in general count for this model. Due to the
application of a ranking, the specific distances between the different values of a
sustainability criterion become irrelevant in the case of an investment comparison.
For example, it would make no difference in the ranking if the CO2 emissions of the
investment in first place were 350 tons, whether the CO2 emissions in second place
were 370 tons or 500 tons. The absolute and percentage differences between the
ranks become less important. At the same time, the model was developed from a
sample survey in which the interview participants were mainly from medium-sized
companies. This also limits the generalizability of the model. It cannot be ruled out,
that the empirical investigation of a different sample, for example large international
corporations, would have led to the development of a different approach.

Conclusion and outlook

The aim of this research paper was to develop a user-oriented model for the holistic
evaluation of investments under consideration of the TBL. The literature review
showed that the topic is a very young research topic, which is nevertheless
considered relevant due to the influence of investments on the achievement of long-
term corporate goals. Analogously, companies that have not yet dealt with this topic
in depth have confirmed that there is interest in the topic. Even companies that have
already established approaches to integrate social and environmental aspects stated
that they want to continuously improve in this area. Nevertheless, there is the
impression that the topic is not given the highest priority in practice.
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The literature research has shown that robust data and methodological approaches
are required to consider the TBL in investment appraisal. Nevertheless, there is a
small range of approaches in the literature regarding a holistic evaluation of
investments. When looking at the existing methods, it can be stated that each
approach has shortcomings and weaknesses. Moreover, some models add only one
of the two additional dimensions to investment appraisal. Especially the quantitative
integration of the social aspects poses challenges to researchers. Despite the
multitude of approaches, no established standard exists in the literature to date.

With the help of the empirical investigation, an attempt was made to clarify the
questions that arose from the literature research. The investigation led to the
conclusion that there are differences among companies in the inclusion of the
ecological and social dimension in the context of an investment decision. While one
company follows a systematized process, the majority does not have a set
procedure. Analogous to the literature, the inclusion and measurement of the social
dimension is seen as a major challenge in practice. It is controversial as to whether
the model should be based on quantitative, qualitative data or a mix of both. Most of
the companies emphasized the desire for the model to be a pragmatic and
comprehensive and expressed a fundamental interest in such an appraisal approach.
To meet the requirements of the companies, a step-by-step model was chosen. Thus,
the model leaves many possibilities to adapt it to the individual needs of the
respective company. To ensure systematization, two concepts from theory were
incorporated: materiality analysis and utility value analysis. Due to its importance for
the companies, the economic dimension is still expressed in monetary numbers
rather than within a ranking. Thus, a semi-qualitative approach is taken regarding the
measurement of the data. In developing the model, it was only possible to draw on
existing findings from the literature as a basis. Thus, there is no monetarization of
aspects in the social dimension especially since this was not a priority for the
companies. Thereby, a standardization of the sustainable investment evaluation shall
be guaranteed, without losing traceability. Next step is the practical testing of the
model. This would allow the proposed concept to be further improved and expanded.

To further elaborate on the topic, it would make sense to conduct another survey of
companies based on the results of this study to obtain well-founded results with an
expanded sample. In this way, the insights gained could be deepened. These studies
could also raise awareness of the importance of a holistic investment assessment.
Furthermore, it should be investigated whether all aspects of the TBL can be
completely quantified or monetized. That was also considered relevant in the
interviews regarding the future. In addition, due to the growing significance of
sustainability, it is assumed that sooner or later companies will have to address the
issue and incorporate it into their strategy. Since investments have a leverage effect
on corporate goals, it is highly recommended that the topic of investment controlling
be addressed at an early stage, taking the TBL into account.
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Abstract

Customer satisfaction is a key variable which enhances customers loyalty. Satisfied
customers will remain loyal to the firm or brand and may even introduce friends and
associates. However, customers that are dissatisfied and can discourage other people
from patronising the brand or firm. Variables impacting customers satisfaction included
are to price, brand, product quality, service quality. This research will evaluate the
impact of price being one of the variables on customer satisfaction amongst corporate
customers in banks. The research further investigates which economic sector is price
critical to customer satisfaction. This is in recognition of the levels of heterogeneity
amongst the different sectors of the economy. Survey of 300 corporate customers
undertaken administering questionnaires out of which 254 questionnaires were
analysed. Corporate customers randomly selected were in the Petrochemical,
Manufacturing, Agriculture, Real Estate, Construction and Mining sector. The research
revealed price is critical to customer satisfaction and increases brand loyalty.

Keywords: corporate customer; price; service quality; product quality; brand; customers
satisfaction

Introduction

Customer satisfaction can be defined as the consumption appraisal or evaluation of the
product or service and this appraisal possesses both the cognitive and the effective
elements (Szymanski and Henard, 2001). This evaluation is based on the pre—
consumption expectation of the product or service and the performance at consumption
(Oliver, 1997). Aslam, et al. (2018) stated that price has a significant correlation with
CS.

Customers usually have a pre-purchase expectation for product price and services
(Aslam, et al., 2018). Customer satisfaction plays a significant role in improving the
company’s image in the minds of customers (Yulisetiarini and Ade Prahasta, 2019).
When the customer feels that the value received is less than the monetary
compensation exchanged, then dissatisfaction sets in (Blanchard and Galloway, 1994;
Heskett, et al, 1990). When a customer compares the price paid in the past for a
product or service with the price currently charged by a competitor, and discovers that
the current price is lower than the price offered by the new competitor, that he was
made to pay more than what the competition offers, then the customer will feel cheated
and that can develop into some form of dissatisfaction (Zeithaml, et al, 1990). The
customer was made to pay more for the same product or service without any form of
justification can result in what is described as price inequities, and price inequities can
lead to customer dissatisfaction and disloyalty.
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On pricing, the level of satisfaction is always high when the customer discovers that,
relative to the competition, he paid the minimum price while at the same time he gets
maximum service and thus profits from the relationship (Jamal and Kamal, 2003). This
framework results in three outcomes when the performance of the goods /services is
matched against the value or the expectation:

1.Approval- the goods/ services purchased meet the standard of expectation by the
customer.

2.Positive disconfirmation- this is the outcome when the performance of the goods /
services exceeds the expectation of the customer.

3.Negative disconfirmation — when the outcome of the performance of the goods /
services is inferior to the satisfaction of the customer.

The terms of the financial products acquired or the services offered by the bank, fully
meets or exceeds the expectation of the customer. Indeed, it leads to a mutually
beneficial relationship (Cohen, et al, 2006). Furthermore, a higher degree of satisfaction
also encourages banks to improve service quality, introduce innovative products and
provide efficient bank management, as banks are encouraged to create more
customised products for the customers (Cohen, et al, 2006 and Oke and Dada, 2017).

The customer loyalty plays an important role, which can help the banks not just to
survive but also to remain profitable in an extremely hostile global market and banks
needs to provide a service which enhance customer satisfaction in order to thrive in
today’s very challenging market (Cohen, et al, 2006; Anderson et al, 1994).

Literature Review
Evaluation of Corporate Customers

It is important to evaluate the needs of the corporate customers and further ensure that
the quality of service given to the customer measures to the expectation of the
customers. Therefore, a corporate customer should have quality financials, have a
diversified ownership and also be seen to be a market leader in its own industry
(Athanssopoulos and Labroukos, 1999). Having a good turnover alone may not qualify a
company to be classified as a corporate customer if the level of corporate governance is
either extremely low or non- existence in the organisation. The most important products
of corporate banking customers include but are not limited to the following: loans and
advances (including loan syndications), leases, cash and liquidity management,
transaction banking, trade financing and commercial papers, among others. In the
eighties, when there were specialised banks in the financial services sector of the
economy, corporate banking was principally the business of merchant banks. These are
very highly specialised services and require highly competent officers to manage the
various relationships.

Banks, need to safeguard that they go beyond only retaining of corporate customers to
the point of ensuring that the corporate customer maintains a highly active relationship
with the bank and also try to be the lead bank for the customers to ensure they have a
good slice of the customer business. For only then will the relationship be profitable to
the banks (Tyler and Stanley, 1999). The bank should step up to measure the
relationship with the volume or turnover of the corporate customer in order to ensure
that what they are getting from the corporate customer qualifies the bank to regard the
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corporate customer as such it will just amount to window dressing the customers’ profile
of the bank without any meaningful value addition to the bank.

The corporate banking space remains very competitive and the goal of each bank is not
just to retain the corporate customers but to ensure that they earn the lead bank status
for these customers in order to benefit from the volume of transactions and the collateral
margins that come with it. The complexity that accompanies the businesses in this
segment (Athanassapoulos and Labroukos, 1999), banks have to be able to know what
the key drivers of loyalty are, for the corporate customers in their portfolios.

Tyler and Stanley (1999), Athananassapoulos and Labroukos,(1999), Gibbs and
Turnbull, (1989) have come up with different outcomes of the determinants of loyalty in
the corporate customers segment, it therefore becomes very imperative for banks
wishing to retain corporate customers with the objective of eventually becoming their
lead banks to be able to know which of these determinants will best create loyalty for
their respective corporate customers and ensure they are able to meet up with the
customers expectation in this regards.

Corporate Image/ Branding

Corporate image is especially most important factor for any organisations in the service
industry including the banking industry (Gronroos, 1984) and the image is to a great
extent determined by the customers by evaluating the quality of services they receive
from the service organisation. In a study conducted by Bloemer, et. al (1998), they
found out that the corporate image of a bank has a clear positive influence on service
quality and also loyalty. The image of a bank is mostly linked to the credibility of the
bank (name and the reputation) and the ability to satisfy the needs of the customers
(Mihealis, 2001).

Banking Product and Service Features

Products and service features constitute a great deal of influence on customer
satisfaction particularly in the corporate banking segment where customers are better
informed and exposed. They are constantly demanding more from their banks and
these features are a major determinant of customers’ selection and loyalty to banks
(Kamal et. al, 1997). Products in banks include the core services or products that the
banks provide, in addition to the specific features that may be unique to some
customers (Rust and Oliver 1994). The quality and functionality of the products further
enhances customer satisfaction. Banking products consist of Loans, Overdrafts, Current
and Savings accounts and other specialised products and services. The flexibility of the
features of the products and services and how they are packaged/structured to meet the
specific needs of the individual customers, creates a higher satisfaction index,
because it will create a unique impression with customer that the bank understands
their needs and are able to meet them through their ability to customise products
(Zeithaml and Binter, 2003).

In other situations, if the bank participates in product bundling which can reduce the
cost of acquiring the individual products, then it can be attractive to the corporate
customers as against laying the generic products to the corporate customers which may
after all do not seem to be cost effective. This is very crucial to customer satisfaction
since the post purchase evaluation of the service is crucial to customer satisfaction
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(Oliver, 1997). It is important for banks to identify the needs of the customers and
ensure that they create products with modifications that will meet the needs of these
customers since in reality, banks products are homogenous with extraordinarily little
variations.

Pricing for Products and Services

Price, therefore, is the total evaluation of the services and products offered by the bank
to the customer expressed in monetary terms (Mutengezanwa, et. al, 2011). For the
corporate customer, price of services can come in different forms ranging from interest
paid for loans and advances/ overdraft, fees for numerous services including bonds,
IPOs, commitment fees for loans etc. For the purpose of this research, price is the rate
at which banks are willing to lend money to corporate customers to do business. A
customer who is not satisfied by the price that the bank is charging for the goods and
services will tend to be dissatisfied and that can lead to the customer disloyalty and
switch to other banks (Keaveney, 1995). Fairness in price apart from the quality of
services received also relates to the value received from the services rendered by the
bank.

Several factors impact customers satisfaction in the marketplace, and it is important that
managers are aware of what variables impact which market to enable to align
appropriate strategies to deal with how they can ensure that their customers are duly
satisfied in order to ensure their continuous loyalty and retention. Here in this study, the
corporate customer base has been segmented into different economic sector groups in
order that the outcome of the study will not be unduly generalised.

Methodology

A questionnaire was designed for the research and distributed to 300 top executives of
corporate customers of banks who were randomly selected. Responses were received
from 254 of them and were validated. The questionnaire was designed using a Likert-
type five-point scale (1-strongly Agree, 5- strongly Disagree). The research adopted the
actual prices at which banks give loans to their different corporate customers in the
different sectors of the economy. The paper adopted price, brand, product quality, and
service quality in evaluating customer satisfaction amongst corporate customers.

The research is using the Spearman Correlation to evaluate the degree of relationship
between the dependent and independent variable while using regression analysis to
evaluate and confirm the findings for the research. The constructs adopted for the
research are length of years, volume of transactions routed through the customers’ bank
and customers’ satisfaction.

The reliability test was conducted using Cronbach Alpha method for the purpose of
assessing the consistency of the entire scale. According to Pallant (2004), reliability
scores which are greater than 0.70 on the scale are considered acceptable. On this test
all questions on the validation reported an alpha score above standard guide of 0.70. By
implication, the scales were considered suitable for the analysis with acceptable
reliability. Cronbach Alpha of 0.76 was obtained for the entire scale. Table 1 shows the
scores on the validation and reliability of the research instrument.
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Table 1: Validation of Instruments Using Cronbach Alpha Scores

ITEM NO CRONBACH ALPHA
SCORE

Socio- demographics 9 0.801

Loyalty Factor 5 0.726

Total 42 0.764

Source: Field Survey, 2020
Results and Discussions
Category of the Businesses of the Respondents
Table to shows results from the survey showed the following outcome; 64.2% of the
respondents were engaged in the manufacturing business, 15.7% were engaged in oll
and gas businesses, 15% were engaged in real estate and construction while 3% and
2% were engaged in agriculture and mining, respectively. 3 were engaged in agriculture

business.

Table 2 : Category of Businesses of Respondents

Business Frequency Percentage

Agriculture 8 3.1
Manufacturing 163 64.2
Oil and Gas 40 15.7
Real Estate and 38 15
construction

Mining and Quarrying 5 2
Total 254 100

Source: Field Survey, 2020

The low percentages of 3% and 2% for the agriculture and mining and quarrying sectors
respectively may be attributable to the fact that these sectors are not as developed at
the time of the study. The major reasons for their inactivity first from the agriculture
sector may be because governments and private sector investments in agriculture
dipped on the advent of crude oil in commercial scale in the country and secondly for
the mining sector, because of the high capital requirement and the long gestation period
for results, extraordinarily little investments have been made in the sector.
Consequently, these sectors have remained underdeveloped.

Years of Banking Relationship of Selected Firms

The result from the field survey showed that 13.78% of the respondents have been in a
banking relationship for between 1-5 years while 51.57% have been with their banks for
between 6-10 years. 18.9% also have been with their banks for between 11-15 years
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and 15.75% have been doing business with their banks for over 15 years. The result of
the survey actually shows that the population sampled qualified for this survey, because
most of the corporate customers are considered to have remained with their various
banks for a prolonged period and considered as evidence of being satisfied with the
relationship. This agrees with the position of Yi and Jeon (2003) in which the length or
the continuity of the banking customer over a long time is a measure of how loyal the
customer is to the bank.

A customer that is with a bank for an abbreviated period of time and then switches to
another bank is not seen to be loyal to the bank (Median, 1996). One reason why the
switch may occur might be the fact that the customer is not satisfied with the bank. The
outcome detailing the number of years that the respective respondents that are being
sampled have been in a banking relationship with their various banks is shown in table
3 below.

Table 3: Years of Banking Relationships by the Respondents

1-5 35 13.78
6-10 131 51.57
11-15 48 18.9
Above 15 40 15.75
TOTAL 254 100

Source: Field Survey, 2020
Percentage of Respondents Involved in Lead Banks Selection
The table 4 shows that 95% of the respondents maintained banking relationships with
more than one bank and participated in split banking. But 74% of the population
sampled actually spends time making decisions on the quality requirements, which the
lead bank for their businesses should pose. Others may just allow the lead bank to
evolve from the relationships, which they maintain with a number of banks.

Table 4: Respondents Involvement in Split Banking and Selection of lead bank

RELATIONSHIP WITH MORE THAN ONE 94.8 5.2
BANK
SELECTION OF LEAD BANK 74.3 25.7

Source: Field Survey, 2020
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Price as a Factor of Customer Satisfaction

There are a number of factors identified in literature that can impact customers
satisfaction and these include, price, image, service quality, service product, branding
amongst others.

For many corporate customers, price is one of the most important variables that is
regularly measured because it is the one variable that has direct implication to both the
revenue and the profitability of the firm. The lending rates offered by the banks to
corporate customers vary from sector to sector. This may be attributed to a variety of
reasons, including the risk factors associated with the respective sectors, and the other
special conditions that may be attached to loans in the respective sectors. Results in
Table 6 shows that the average lending rate offered by the banks to agricultural
customers is 12.45%. The minimum price offered by the bank is 4% whilst the maximum
price offered is 22%. In the case of mining and quarrying products, the average price
offered by the banks is 18.29%, the minimum price is 13% and the highest is 22%.

The lending rates offered to corporate customers in the oil and gas sector stood at an
average of 17.5 % with a minimum of 13%. The highest in the sector is also 22%. The
average lending rates offered by Nigerian banks to corporate customers in the
manufacturing sector of the economy is 16.98%, with a minimum of 4% and a maximum
of 22%. In the real estate and construction sector, the average price is 17.78%, a
minimum price of 13% and a maximum 28%. The graphical illustration of average prices
of products offered by the Nigerian banks are presented in table 5. The product with the
highest price is mining and quarrying followed by real estate & construction, oil & gas,
manufacturing and agriculture respectively.

The standard deviation values show that the most stable price offered by the Nigerian
banks is for the loans to customers in the real estate and construction sector, with a
standard deviation value of 2.64. The least stable rate represented by the loans with the
highest standard deviation value is the price of agricultural customers. The value of the
standard deviation of agricultural products offered by the bank is 6.17. The range of
prices of loans offered by Nigerian Banks are demonstrated and shown in table 5. The
table clearly demonstrates that most of the banks for instance charge as high 13% for
lending rates and banks will lend to the mining and quarrying sector at between
16-20%. The high lending rate for the mining sector may be responsible for the slow
development of the sector as extremely excessive cost borrowing may not be
economically beneficial to the corporate customers.
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Table 5: Descriptive statistics of prices of banks’ Loans

Agriculture 12.453 6.17

Mining & 18.289 2.69 13.0 22
Quarrying

Oil & Gas 17.513 3.15 13.0 22
Manufacturing 16.978 4.42 4.0 22
Real Estate & 17.773 2.64 12 22

Construction

Source: Field Survey, 2020

Test of Normality

Prior to conducting regression analysis, tests of normality and multicollinearity were
conducted. The Kolmogorov-Smirnov test was used to determine the normality of the
distribution for the variables. The distributions of most of the constructs were found to
be normal, being significantly indifferent from normal. Most of the constructs had p-
values that were above 0.05 (p>0.05) as indicated in Table 6.

Table 6: Kolmogorov Test of Normality.

Years of relationship 0.317 0.071
Volume of transaction 0.301 0.101
Customer satisfaction 0.215 0.120
Loan prices of Oil & gas 0.310 0.210
Loan prices of manufacturing 0.412 0.092
Loan prices of real estate 0.402 0.059

Source: Field Survey, 2020

Test of multicollinearity

Before taking the variables into further analysis, the study variables were evaluated to
check for the existence of multicollinearity among the continuous variables and verify
the degree of association among discrete variables. Variance Inflation Factor (VIF) was
therefore computed (Table 7) to detect multicollinearity. VIF values of the variables are
1.56 for measure of the years of relationship; 1.44 for volume of transaction; 1.37 for
customer satisfaction; 1.23 for loan prices of oil and gas and 1.34 for loan prices of
manufacturing and 1.47 for loan prices of real estate. The mean VIF for all the values is
1.40, indicating that none of the variables for the study exhibits multicollinearity
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problems. This indicates that the variables are suitable for further analysis and the
findings emanating thereof, are relevant for policy recommendations.

Table 7: Estimated Variance Inflation Factor

Years of relationship 1.56
Volume of transaction 1.44
Customer satisfaction 1.37
Loan prices of Oil & gas 1.23
Loan prices of manufacturing 1.34
Loan prices of real estate 1.47
Mean VIF 1.40

Source: Field Survey, 2020

Relationship between Loan Prices and Customer Satisfaction Using Spearman
Correlation

Variation in lending rates offered by banks has a significant relationship with corporate
customer satisfaction, implying that price is a principal factor in customer satisfaction
(Table 8). The Spearman Correlation results showed that prices at which the corporate
customers are able to secure credit facilities from the banks are significantly correlated
with customer satisfaction in respect of corporate customers in the manufacturing sector
of the economy. Also, the correlation coefficient of price in the oil and gas sector and
customer satisfaction is negative but significant, indicating that price is correlated to
loyalty on this measure in the two sectors. Customer satisfaction programs in these two
sectors, promoted by the banks, must have more inputs of price factors to contribute to
customer satisfaction, otherwise it could lead to customers switching loyalty to
competitors. This, clearly, is the result of the study on the relationship of price and the
impact of price on customer satisfaction. A change, or non-competitive pricing for credit
facilities in the oil and gas sector of the economy reduces the level of customer
satisfaction in the sector. Similarly, customers in the manufacturing sectors may be
dissatisfied with an increase in prices offered by the banks, particularly if such increases
are seen not to be competitive or matched with a higher level of satisfaction. This shows
that in general, of the three sectors, real estate is insensitive to price as far as the
customer satisfaction index is concerned. However, on the other hand, price is
significantly related to customer satisfaction in the other two sectors of the economy.
This meaningful relationship affects corporate customers in the two sectors of
Manufacturing and Oil and Gas. However, it should be noted that correlation does not
imply causality.
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Table 8. Spearman Correlations between Loan Prices and Customers Satisfaction

Satisfaction

Oil & Gas Correlation -.466**
Coefficient
Sig. (2-tailed) 0.039

Manufacturin Correlation -472*

g Coefficient
Sig. (2-tailed) 0.036

Real Estate Correlation -0.337
Coefficient

Sig. (2-tailed) 0.146
Satisfaction Correlation 1.000

Coefficient
Sig. (2-tailed)

Source: Field Survey, 2020
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-taied).

Estimated regression impacts of prices of loans on customer satisfaction

Regression results in Table 9 show that the prices of loans of manufacturing and real
estate sectors have a significant effect on corporate customers’ satisfaction at 5% level.
The p-value of loan prices in manufacturing and real estate sectors are 0.035 and
0.000, respectively. These values are less than 5% level hence the significance of the
variable. This result means that the rejection of the null hypothesis of no relationship
between price and customer satisfaction. The conclusion therefore is that price
significantly impacts customer satisfaction in the manufacturing and real estate in the
customer satisfaction index and thus supports hypothesis H1. However, brand and
service quality have a significant effect on customers’ satisfaction in the oil and gas
sectors. No significant effect of price could be established on satisfaction of oil and gas
corporate customers thus supporting hypothesis H2. Price therefore is seen to be
critical to customer satisfaction in two sectors of Manufacturing and real estate. The
overall result shows there is a significant impact of loan prices on customer satisfaction
in the manufacturing and real estate sectors. Brand is important in the oil companies
particularly the international oil companies (IOCs) because of the usual need to follow
the brands adopted by the parent offices.
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Table 9. Regression Estimated impacts of prices of loans on satisfaction

Sectors
Variabl Oil & gas Manufact R e al
es uring Estate
Price 0.051(0.109) [0.470] 0.227(0.10 0.252(0.07
{0.638} 7) [2.115] 0) [3.604]
{0.035} {0.000}
Brand 0.333(0.080) [4.169] 0.048(0.07 0.009(0.05
{0.000} 8) [0.617] 1) [0.179]
{0.538} {0.858}
Service 0.204(0.066) [3.068] 0.119(0.06 0.011(0.04
quality {0.002} 6) [1.813] 3) [0.251]
{0.071} {0.082}
Produc 0.106(0.078) [1.354] 0.126(0.77 0.063(0.05
t {0.177} ) [1.636] 0) [1.252]
quality {0.103} {0.212}
Consta 0.463(0.610) [0.759] 1.411(0.59 2.890(0.39
nt {0.448} 8) [2.358] 0) [7.408]
{0.019} {0.000}
R2 0.599 0.406 0.487
F stat 9.186 3.875 4.435
P value 0.000 0.005 0.002

**, significant at 5% level of significance
The values represent coefficient, ( ) = standard error and [ ] = t values, { }=p values
respectively

Managerial Implication

Customer satisfaction is seen to be critical to customer loyalty. It is also clear from the
findings that it will be wrong to assume that one variable will be critical to corporate
customers irrespective of the sector of the economy in which they operate. Managers of
banks therefore must therefore be interested to know which variable is critical to
customers of the diverse sectors in which they bank. Knowing this, therefore, will enable
them to optimise their efforts in the diverse customer satisfaction programs.

For instance, from the outcome of the study, banks interested in satisfying their
customers in the real estate and construction sector of the economy must ensure that
they offer to these customers fair and competitive prices for the banks’ products since
price is critical to customer satisfaction in this sector. This position is also applicable to
customers in the manufacturing sector.
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However, the variable critical to customer satisfaction in the oil and gas sector is
branding/ image and thus meaning that bank managers wishing to satisfy customers in
this sector must ensure that their brands/ image is extraordinarily strong otherwise they
will not be able to satisfy these groups of corporate customers. In addition to a strong
brand, service quality is critical to corporate customers satisfaction.

Conclusion

The paper evaluates customer satisfaction using the corporate customers of banks.
Large corporations, most of the time participate in split banking thus making them most
times to make decisions on which of the banks will be selected as their lead banks. It is
usually the lead banks that the corporate customers are loyal to (Fragata, 2009).
However, customers’ satisfaction is a key factor that can foster customers’ loyalty (Lam
and Burton, 2005). And it is the banks which the corporate customers are satisfied with,
that will enjoy the status of the lead bank.

The conclusion from the paper shows that distinct factors or variables can impact
customer satisfaction differently, but it is important to empirically determine these
variables and the different sectors which they also differently impact. The paper showed
that price impacted customer satisfaction in the manufacturing and real estate sectors
while service quality and brand impact customer satisfaction in the oil and gas sectors.
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A critical presentation of the portfolio of requirements resulting from the
nature of Industry 4.0 for higher academic education

Manuel Maier
Abstract

A framework to illustrate the potential demands of Industry 4.0 on academic
education. Industry 4.0 is not only changing the production sector decisively, but is
also placing high demands on the quality of product data, which significantly
influences many areas in a company. The characteristics of this new form of industry
include enormous structural complexity, a high degree of material, logical and
electronic networking and a demand for collaborative and interdisciplinary work. In
addition, there is  high pressure to adapt, due to a generally claimed rapid
technological development. After a critical examination of the latter, the question to
what extent these complex demands are already reflected in academic education is
explored. The study is data-based. For methodological data collection, interviews will
be conducted with education experts from higher education institutions. The
interviews will be analysed for their core statements. Finally, these findings will be
combined with relevant literature to form a framework to be developed. Using a
constructivist approach, the article aims to clarify which higher education subjects are
particularly affected, which new subjects would make sense and what should be
adapted in existing subjects. This topic leads to a discussion of how the necessary
adaptation of the curricula should take place, both structurally and in terms of
content. Against this background, the outdated “competence” concept and its
necessary formal adaptation are critically examined. Finally, it is shown that Industry
4.0 demands a series of new individual competences, especially transversal ones,
which, however, do not have to be taught in the conventional way from a didactic
point of view, but must be stimulated in a predominantly practical way.

Keywords: Industry 4.0, higher education, internet of things, competences,
digitalisation

Introduction

“The profile of the contemporary professional requires a person with
ethics, who is environmentally conscious, disciplined, willing to do things
differently, knows how to lead, solve problems and conflicts, who works
collaboratively, adding organizational productivity.”

(Bessa da Cruz, Jacinto, Martins, & Paraguacgu, 2020, p. 55)

Technological scientific development is the main driver of structural economic
change. According to Milling (2013), this technical progress as the driving force of
economic industrial processes can be defined in economic terms as:

1. The creation of new or improved products (product innovations),
2. the transition to new or improved production processes (process innovations).

The second definition of process innovation plays a particularly important role in
Industry 4.0. Due to advancing technical possibilities, a pressure to change and,
above all, the required speed of such change is rapidly increasing for industrial
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companies and their employees. This means that there is more and more technical
progress to be mastered in ever shorter time intervals.

In an article from 26 July 2014, Nina Trentmann refers to the economist Jeremy
Bowles, who stated at the time that the next generation of employees must be trained
in such a way that they can benefit from technological progress with their skills
instead of being endangered in their professional success. These skills include, in
particular, social and creative intelligence, Bowles said. To develop them, school and
university curricula need to change. — To what extent has this happened since then?
The answer to that question is part of this study.

It now seems to be evident from life that technological progress has at least a rapid, if
not an exponentially accelerated growth. An online article by Bela Mutschler from 13
July 2018, addresses this often invoked exponentiality of technical progress: “The
speed of technological progress is hardly tangible for people today. Too much is
happening in too short a time in too many areas. There is much to suggest that
technological progress is even exponential. This is also one of the reasons why
technological progress is no longer tangible or hardly tangible for many people,” it
says. This is because human perception is linear by nature and is thus not
immediately able to cope with the cognitive resolution of exponential processes. The
enormous acceleration in the growth of technological knowledge had already been
formulated in 2001 by Ray Kurzweil, Director of Engineering at Google LLC, in his
thesis that the technological progress of the entire 21st century is equivalent to the
technological progress of the past 20,000 years.

In view of such a wealth of technological knowledge, it is obvious that the limited
absorption and processing capacities of the individual human mind are overtaxed.

However, the myth of rapid technical progress must be critically examined, and its
various aspects must be differentiated more precisely. Is it possible that the alleged
exponentiality of technical progress as the driving agent of the so-called fourth
industrial revolution is just a hyped generality without sufficient reference to reality?

From this critical perspective, Eva Wolfangel's article “Die Mar vom rasenden
Fortschritt”, published in “Technology Review” (6/2017), a magazine of the
Massachusetts Institute of Technology (MIT), sheds light on the question of whether
the frequency of innovation is really as high as it is generally rumoured to be.

Wolfangel analyses various examples and comes to the conclusion that really great
leaps in innovation, such as the introduction of digital photography or the iPhone,
occur rather rarely. And still other aspects put the buzzword of disruptive
exponentiality into perspective. For the temporal frequency of innovation-driven new
discoveries and inventions is one thing; their implementation is another. The question
of the speed of implementation is again divided into two parts: First, how fast is
implementation in the industrial (mass) production process? And secondly, how fast
is the resulting implementation in consumer use? How quickly, and to what extent,
are new technologies accepted by the maijority of potential consumers? In a word:
When do the innovations actually reach society? It takes a while for such
breakthrough new products to really arrive on the market. Economists use the time it
takes for 50% of all households to be equipped with technical innovations as an
indicator of the speed at which they are accepted. In this regard, Wolfangel refers to
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the studies of David Moschella, among others, who determined the time periods for
penetration on the US American market for the technology products television, radio,
mobile phone and computer. The surprising result shows that the television took nine
years, the radio eight years, the mobile phone an impressive 15 years and the
computer 17 years. In these cases, which are typical of the development of the
information age, there can be no talk of rapid change. On the contrary, the pace of
dissemination is strikingly slow. It is also telling that the www, invented by the British
computer scientist Tim Berners-Lee in 1990, needed about twenty years to have a
lasting impact on everyday professional and private life. Finally, Wolfangel refers to
the US economist Robert J. Gordon, who in his book “The rise and fall of American
growth” comes to the data-based conclusion that technical progress has even slowed
down permanently. How are these phenomena to be interpreted?

Undeniably, there are technological evolutionary leaps that, in their disruptive quality,
interrupt the success series of established technologies. Every innovation initially
exerts a disruptive function, structurally, organisationally and psychologically.
However, this does not mean that such disruptions occur with high frequency and at
the same time completely unexpectedly and abruptly. The perception of disruptive
technological thrusts lies, on the one hand, in the fact that in historical retrospect the
20th century as a whole, as already mentioned above, produced an explosive
increase in technological knowledge unprecedented in human history. On the other
hand, it is rooted in the psychological phenomenon that the individual human being
can only reactively meet the demands of the enormously increased information
density to a very limited extent. The directly experienced flow of life has become
denser; suddenly new things seem to be crashing down on people from everywhere.
This leads to a partial distortion in the assessment of the actual technological
innovation pressure. (compare this with: Ivonne Forster: ,Zeiterfahrung und
Ontologie. Perspektiven moderner Zeitphilosophie.“ Minchen 2012.) Thus, viewed
objectively, the disruption proves to be more of a psychological-perspective
perception issue. Especially since in the concrete economic process within an
economic unit only a tiny fraction of the globally rapidly increasing specialised
scientific knowledge is required. De facto, the impression of hectic development and
required haste is created by too little presence and attention and is ultimately due to
a lack of willingness to change. To put it colloquially: Technological developments are
simply slept through far too often, even though their natural pace does not actually
overtake us. In order to change this, the view must be sharpened at a management
level on the cognitive side and the will must be sensitised and activated on the
practical side, so that we are not actually overtaken by developments out of inertia,
the speed of which is actually not so murderous. This shows once again that Industry
4.0 not only places higher demands on the acquisition of “technical” factual
knowledge at a management level, but above all also on the personal competences
of awareness-raising in a broader sense.

For the reasons mentioned above, there is a need for special knowledge
management. This must be taken into account: Technological progress not only
results in a linear increase in individual facts/data, but also, and especially, in an
exponential increase in the number of links between them. In a word, this means that
the complexity increases enormously once again. Maisiri, Darwish, and Van Dyk
(2019), point out: “The trend of job complexity has been upward through successive
industrial revolutions”. This is a historical increase in complexity that has once again
been massively accelerated by the fourth industrial revolution — a process that calls
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for interdisciplinarity in both cognitive and practical terms. For this reason, the
authors Sackey, Bester, and Adams (2020) emphasise that “the ever-increasing
complexity of industrial systems makes interdisciplinary courses necessary.” There is
a need for interdisciplinary thinking that, as such, once again reaches beyond itself
and claims the human being as a whole.

It is therefore not only a question of quantitatively increasing the degree of
networking of subject content in (academic) teaching. This task can be mapped to a
high degree by electronic systems. This electronic transposition is without question
an indispensable basis. But — and this raises the really important follow-up question —
what comes after that? Or to put it another way: for whom and fo what end must this
combinatorial task be carried out? This is ultimately an anthropological issue.
Because in the end, it is always and exclusively human consciousness that takes
creative recourse to it. In this respect, it is ultimately about the human resources of a
highly industrialised society and their formation. Accordingly, BeneSova and Tupa
(2017, p. 2196) say: “The role of the human factor will be necessary for the future
manufacturing. The skills and qualifications of the workforce will become the key to
success of a highly innovative factory. For this reason, the companies should be
focused on the development of qualified workforce by the Human Resources
Management. The Human Resources Management is not only focused on selection,
staffing and dismissing employees but also on human resource development, i.e.
education, learning and training of employees.” Therefore, the authors Santana,
Afonso, Zanin, and Wernke (2017) stated as early as 2017 at the Manufacturing
Engineering Society International Conference in Spain: “It makes clear that industry
4.0 is more than just technology. The human resource could probably be even more
important in times of industry 4.0.”

This requires the development of special integral abilities for human use in order to
bring together an abundance of individual facts. However, this cannot be achieved by
one-dimensional modular thinking that merely adds together the diversity of facts in a
linear manner, but only by a holistic style of thinking that anticipatively integrates the
diversity of details into the targeted whole from within the system to be created. In
short, a systemic thinking is called for that embraces in an anticipatory mind an
overview of its own mental acts of analysis and synthesis of the objects of knowledge
at hand — even before it finally sets them into concrete relational contexts on the
object level itself. It is a thinking that is conscious of itself as operative thinking on a
meta-level. This means that in this elevated profile of requirements, | must not only
think straight, rather | must know what | am thinking and how | am thinking in order to
do justice to complexity and connectivity.

Of particular importance in such complex cognitive acts is not least a permanent
critical self-reflection, in order to finally realise itself meaningfully in practical action.
These structural epistemological and action-theoretical requirements define the
specifications with which modern university didactics must meet the requirements of
academic vocational training in the age of Industry 4.0. Such an adaptation is also
demanded by BeneSova and Tupa (2017, p. 2196) “For this reason the education
system will be changed from Education 3.0 to Education 4.0.”

A look at the literature shows, as do conversations with experts, that a purely
technical enrichment of the educational scenarios does not bring the desired
performance for this transformation task. In the established, classical world of studies
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of the past decades, a lack can be identified that the individual disciplines are not
sufficiently linked at the subject/content level for the requirements of Industry 4.0, as
Prof. Dr. Meinberg pointed out in the interview. This already indicates that thinking
and acting must be trained to approach the work tasks in a more comprehensive and
penetrating way. Simply increasing the degree of specialisation is not in itself
effective. It is true that even and especially in highly technologized companies there
is an obligatory lament about the chronic shortage of skilled experts. However,
gathering highly specialised experts from different disciplines in a crowd is not the
solution to the personnel requirements structures for Industry 4.0. On the contrary, a
mere concentration of expertise from different disciplines is counterproductive. Such
an approach falls short, if those involved lack the coping strategies for dealing with
this wealth of information in an interdisciplinary manner.

Not only is an accumulation of subject-specific knowledge required, but new, different
fields of competence must also be added to the educational concepts, which, with an
adapted didactic set of instruments, cover the previously rather subordinate skill
desiderata of the students.

In the appropriate training of progressive professionals, as elsewhere, a distinction
must first be made between the professional content or subject level and the
competence level that responds to it. Both must, of course, correlate as far as
possible. The technical innovations generate pressure to change and adapt, which
require an adaptation of the curricula at a subject level and a correlated adaptation of
the competence grids at a competence level. The decisive factor here, however, is
the fact that in the modern, highly technological world of work, far more competences
are required than the directly cognitive skills that serve the acquisition of subject-
specific knowledge as such. Such an exclusive focus on the purely technical content
represents a fatal reduction of the educational process. This in itself is not a new
insight, but it gains even more lasting significance through the peculiarities of the
fourth industrial revolution already described. Due to the high pressure of change,
complexity and connectivity, systemic thinking, personal competences and soft skills
are particularly required. The purely content related-positivistic field of competence of
purely factual knowledge transfer is only one of several that must be didactically
configured into a comprehensive competence grid. Future “engineering training”,
emphasize accordingly, Maisiri et al. (2019, p. 94), “must not focus only on specific
discipline knowledge; behavioural skills must also receive significant consideration.
Beyond balancing discipline knowledge and behavioural skills, interdisciplinary
understanding must be developed.”

The required subject content is directly mapped by the classic forms of the curricula
of the degree programmes — admittedly enriched with new, contemporary learning
objectives.
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Example for a curriculum

Software Engineering B.A.

Programming 10 6 Big Data & Analytics 5 3 IT Platform 5 3 Adificial Intelsgence 5
Computer Architekture 5 3 Backend Development 5 3 Software Engineering 2 5 3 Advanced Programming 5
‘Managament Basics 5 3 Parallel Programming - 3 Cloud Computing - 3 IT Security B
‘Start-Up-Managemoent 5 3 Software Enginearing 1 5 3 Operating Systems 5 3 T Agile Development 5
VaemalceN SisiEs s 3 Design & Web Optimization 5 3 Software Testing 5 3 Corporate Management 5
Business English 5 3 Quanti. & qualit. Methods 5 3 Digital Media 5 3 Smart Systems 5

30 18 30 18 30 18 30

120 ECTS
Mendatory faculty-wide modules

I Mendatory specialization modules
Compulsory elective
modules

List oft abbreviations
HWS: Hours per week
ECTS: European Credit Transler System

This addition to the content, is only the starting point for training that is appropriate for
Industry 4.0. A corresponding concept that goes beyond these initial reasons and
aims for a genuine overall view is still in its infancy. The interview partners included
Prof. Dr. Riegler from the Bavarian Centre for Innovative Teaching (BayZiel). He is
the managing director and overall scientific director at this institute. It is a joint
institution of the 17 Bavarian state universities of applied sciences and technical
universities (HaWs/THs). In its self-image, the activities of the BayZiel with its
overarching organisational structure are geared towards a long-term institutionalised
cooperation of the universities in the field of innovative teaching. This is implemented
in terms of content in the three business areas: Qualification and Didactics, Teaching
and Learning Research and Educational Support.

Riegler's core statement is that even in this institute, which is explicitly dedicated to
modern higher education didactics, an overall view from an Industry 4.0 perspective
does not (yet) take place. Indirectly and partially, the BayZiel meets the
corresponding requirements in that the qualification of lecturers is “interdisciplinary
and independent of content”. This is reflected, among other things, in the adequate
“formulation of learning objectives, the implementation of research-based learning
methods and topics such as the diagnosis of student difficulties or students’
resistance”. Riegler sees the so-called learning goal-oriented approach as an
effective and potent means for Industry 4.0 didactics. — What is important here is to
formulate the corresponding learning objectives in a systematic network and
coordination. This is where the relevant desideratum is to be located in a more
systemic way; including perspectives that are most closely associated, such as
sustainability or future skills, as Riegler emphasises in his concluding statement.

These curricula, as exemplified above, must of course be subject to permanent
monitoring by an expert committee and their results must be continuously adapted to
technical progress. These curricula form one pillar of the training. The other pillar is
the competence grid of individual competences that are not directly linked to content,
which in turn can be divided into fields. These requirement profiles result
predominantly from the larger work contexts in which the subject content-related
factual knowledge must be applied. In the context of Industry 4.0, these contexts are
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characterised by enormous complexity. The coordination between both “pillars” and
the implementation by means of suitable didactic instruments determines the task to
be mastered, as can be structurally outlined with the following illustration.

Didactical instruments

£y

Subject level Didactic methodical level

———
_
Adaptation of the curricula Dynamic adaptation of the competence grid
SC = Subject Content C = Competence

The left-hand side of the graphic represents the various curricula relevant to Industry
4.0 at the content level, triggered by technical progress. This subject content must of
course be permanently monitored and adapted in line with the prevailing pace of
development. As the interviews showed, the following faculties are particularly
affected or relevant: Industrial Engineering, Mechanical Engineering, IT, Business
Administration.

The right-hand side represents the competences assigned to the content, which, as
shown, in addition to the pure ability to reproduce the subject content, includes an
enormous amount of additional so-called soft skills, which are more background and
yet of indispensable importance because they enable the application of the subject
knowledge in the modern working world 4.0 in the first place. Appropriate didactic
instruments are needed to coordinate the two sides (technical requirements on the
one hand and assigned implementation and application skills on the other) and to
advance this process until the framework curriculum is practicably broken down to
the daily lesson plan and concretised in the teaching process. Admittedly, only basic
requirements can be presented and discussed in this article.

Industry 4.0 is characterised, above all, by a high degree of networking that also
transcends disciplinary boundaries. The universities are faced with the task of
didactically reflecting this complex networking in their teaching concepts and
stimulating the students intellectually as well as training them in their social
interaction behaviour through sufficient cooperation skills. With regard to the status
quo, it should be noted here: the interviewees repeatedly mentioned that the
extremely important networking performance of the various textbooks and teaching
topics, including the associated competences, for the Industry 4.0 characteristic, is
only very poorly done in practice or is completely absent in individual cases. This is
not a minor faux pas, but a serious deviation from the elementary didactic
requirements.
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As already pointed out, there is a wide gap between the requirements and the reality
of Industry 4.0. The claim results from the technological nature and complexity of the
matter itself and cannot be reduced arbitrarily. As Bessa da Cruz et al. (2020, p. 34)
state, the following applies to university graduates:

“As future professionals, students need technical knowledge to
deal with emerging trends, such as Big Data, Internet of Things
(IoT) and Robotics. In addition, social skills, such as solving
complex problems, dealing with conflicts, creativity, innovation
and communication leadership and collaborative work, are
paramount.”

And yet the current higher education system as a whole is still rooted in and biased to
the traditional education system, as Freeman et al. (2014) criticise, so that it is not
sufficiently up to the task of making the industrial world more agile, economical and
productive through the type of education it provides (I. c.). These discrepancies
between the factually necessary demand for the training of the required skilled
workers and the reality of everyday university life are considerable, as the above-
mentioned study demonstrated. In its implementation, the striking fact emerged that,

“students claim to be prepared for Industry 4.0 challenges,
professors think otherwise. There seems to be a pedagogical
challenge to fully achieve the requirements for the
development of future 14.0 professionals, in addition this
research identified that active learning methods, focused on
the development of 21st century skills, are poorly applied by
professors, which may indicate that students are not being
exposed to real life situations necessary to better prepare
themselves for the future challenges of 14.0.” (Bessa da Cruz
et al., 2020)

However, the universities must also take into account that in the education system of
the 21st century, as Boaventura de Souza Santos (2008) points out, the university will
no longer have the classic monopoly on knowledge. This circumstance, that they will
only be successful in the future in close cooperation with other actors, must be
integrated by the academic institutions both in their self-image and in the conceptual
implementation.

As Felberbauer pointed out in the interview, a modular structure of the curriculum is
necessary in order to reflect the diversity of content and the structural
interconnectedness of interrelated and interdependent topics. This means that the
different subject areas require the didactic use of teaching modules as (a) coherently
conceived units, which (b) are coordinated and networked with each other so that
they can be connected, in order to enable a continuous knowledge network with
adequately formed competences for action in this planned interlinking.

The high level of coordination demanded by the Industry 4.0 requirements profile
also directly entails the need for a correspondingly pronounced cooperative style of
teaching, learning and working. Only if a modularly interlocked curriculum and a
cooperative style of interaction go hand in hand can the complexity of
interdisciplinarity be mastered and the holistic approach required from it be
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guaranteed, as can be deduced from Professor Meinberg’s remarks. In addition to
the systematic development of networked thinking, due to the speed of technological
innovation, attention must be paid to the continuous updating of teaching and the
permanent adaptation of teaching material. — Summa Summarium, this results in very
high requirements for academic training in accordance with the task portfolio of the
fourth industrial revolution.

The competence grids to be didactically generated from these diverse requirements
are correspondingly interwoven and variable in many ways. A competence grid is
differentiated by competence fields and filled out by individual competences, — which
are admittedly coordinated among themselves in different affinity levels. Of course,
depending on the perspective and optional focal points, different competence grids
are possible and useful. For the requirements discussed here, for example, a
structuring such as the following is powerful.
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Explanation of the four quadrants:

In addition to the field of (a) subject-specific competences, there is the (b) general
subject and methodological competence field, the (c) personal competence field, the
(d) activity and action competence field and the (e) social-communicative
competence field.

“Through connectivity and communication between people, machines and products”
respectively “through constant interaction with machines and assistance systems,
people become part of the cyber-physical system, which fundamentally changes their
requirement profile”, state Wegener et. al. (page 30 / 37) in their article on Industry
4.0 for mechanical and plant engineering. It should be emphasised, although this is
only done to a rather limited extent in this publication, that this significantly changed
requirements profile encompasses considerably more than just additional specialist
knowledge.

“Industry 4.0’s advanced technologies and automated
systems are increasing the level of complexity of the skills
required in the workforce of the future. This interaction
requires strong skills, not only from technical specializations,
but also from non-technical ones, such as emotional
intelligence, critical thinking, creativity, innovative
communication, proactivity, collaboration, and teamwork.”
(Bessa da Cruz et al., 2020, p. 56)

These essential competences for Industry 4.0 requirements do not appear in the
curriculum as an explicit subject matter, which the teacher lectures on in a more
unified sense. This is because what is formally represented in the curriculum and
timetable forms the conditio sine quo non in terms of subject matter, but it does not
represent the decisive core competences for a successful professional activity in
Industry 4.0. The typical core competences 4.0 must be “invisible”, i.e. immanently
deeply anchored within the teaching of the technical-contentual contexts. This means
that they are not so much explicitly faught in a thematic way as they are immanently
stimulated at a deeper level by the "how?” of teaching/learning, because as practical
skills for action they cannot be meaningfully conveyed as an abstract theoretical
subject matter. From the very beginning, it is about doing, not about knowing. The
central and typical Industry 4.0 competences are, so to speak, permanent,
background “accompanying requirements” of purely technical skills, because they
cannot be applied linearly as ready-made and completed content in the same mode
to work situations that remain essentially unchanged.

It will therefore be important to stimulate soft skills situationally through the way in
which the contents and results are developed. This qualitative aspect, beyond the
purely factual information as such, must be adequately reflected methodically in
didactics. This means that in our context it must be realised within (also
electronically) networked teams and in connection with man-machine interfaces. This
includes activating, challenging and promoting, shaping and linking manual,
intellectual, communicative, emotional, cultural (etc.) abilities.

If machines and cyber-physical systems exchange more information, people will have
to adapt their communication behaviour analogously — both in terms of the quantity of
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communication (numbers) and the quality of communication (quality of content) and
the depth of communication (location of meaning in the overall horizon). This
increasingly requires social and interactive learning.

One of the preferred didactic scenarios in academic education 4.0 is project-based
learning (see Maisiri et. al. 2019, page 95), in order to transform the individual
components into comprehensively interlinked systemic skills. Due to its complex
practical relevance, project-oriented learning has the integral function of adequately
combining knowledge and action skills in a multi-layered manner, stimulating the
ability to cooperate in a team and learning to (jointly) learn by calling on innovative
problem-solving skills.

Dealing with the isomorphism between reality and virtual simulation, which is typical
for Industry 4.0, requires a high degree of intellectual agility. Regarding this shadowy
duplicate character of the real, Wegener, Kunz, Bochmann, and Banziger (2016, p.
30) write: “A main feature of Industry 4.0 is that products, i.e. machines, vehicles,
manufacturing plants, valves, etc., are equipped with a second identity on the
internet, which is called a digital image, also called a virtual representation and,
depending on its characteristics, a digital shadow or digital twin”. The resulting
constant fluctuation between reality and virtuality requires a flexible sovereignty of
consciousness and presence of mind in order not to “fall” into this process or to lose
oneself in virtuality without any connection to what is real. Thus, in addition to the
distinctive qualities of structural vision and structural understanding, special bilateral
transfer abilities are needed so that a dynamic and logically guided pendulum
movement of the mind can succeed in the work process. Last but not least, this
includes the ability of critical self-reflection of the consciousness, which regularly
critically questions its own space of action.

Distance learning as a constitutive component of these study programmes not only
serves as an effective means of reducing the need to travel to different teaching
locations or to maintain teaching in emergencies such as the Coronavirus pandemic.
Above all, it serves as a practical example and practice model for lifelong networked
learning and working. In an appropriate e-learning/blended learning environment,
appropriate media use with modern communication and collaboration tools as well as
virtual simulations and search/research skills can be trained in a playful way. Modern
learning necessarily means learning and permanently internalising highly networked
thinking. This is because the communicating and learning systems of the Smart
Factory also require communicating and learning employees throughout in order to
avoid staff-related islands of inconsistency. This cannot be achieved through
knowledge aggregation, but only through the systematic development of proactive
thinking, behavioural skills and learning to act that has become habitual. Accordingly,
Maisiri et al. (2019, p. 92) also state “that soft skills will be as important as technical
skills in the engineer of the future. The future engineer’s interaction with intelligent
machines will form a symbiotic partnership that requires a firm base of soft skills,
such as emotional intelligence, critical thinking, innovation, communication,
collaboration, leadership, and teamwork.”

The preceding presentations have shown that training for the occupational
requirements of the fourth industrial revolution has to take into account almost the
entire range of human capabilities. These competence trainings and formations have
to be adapted to a large number of individual cases of different curricula or their
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modules. Of course, these didactic individualisation processes of certain training
scenarios cannot be carried out in the present article, because it is aimed more
broadly at the overall structure of the new type of requirements. The following
overview, which covers the personal, social, methodological, cognitive, technological
and digital-electronic dimensions, is presented as a resulting and provisionally
conclusive direction for the generation of a competence compass; whereby the latter
already extends a good deal into the subject-specific competence level.

Digital skills:

-IT / Data

- Cyber security

- Cloud computing
- Al skills

- Digital content creation

Cognitive-intellectual skills:

- Practical inventiveness

- Creativity

- Critical and logical thinking

- Flexibility

- Complex thinking / understanding
- Analytical thinking

- Synthetic thinking

- Interdisciplinarity

Technological skills:

- Designing ability

- Virtualization capability

- Interoperability understanding

- Troubleshooting

- Digitization skills

- Interaction with modern interfaces

- Application skills for Internet of things,

robotics, 3D printing, for example

Programming competencies:

- Programming languages
- Logical thinking

- Coding

- Simulation skills

- Hardware and software skills

Personal competencies:

- Willingness to perform / motivation
- Independence

- Sense of responsibility

- Diligence

- Self-confidence

- Self-assessment competence

- Perseverance / Endurance

- Frustration tolerance / resilience
- reliability

- Flexibility

- (Self-)learning ability

- Leadership skills

- Organizational skills

- Negotiation skills

- Entrepreneurial thinking

- Decision-making ability

- Self-awareness and self-reflection
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Of central importance in all this is an adequate further development of the concept of
competence itself. A modernised, contemporary concept of “competence” must be
both sharp and flexible in order to do justice to its multifactorial profile of
requirements. The first definition of competence relevant to the world of work was
provided by McClelland (1973) when he defined competence as a personal quality or
set of habits that lead to better work performance. In the discussions of the following
decades, this behaviourist approach proved to be too narrow, because such an
understanding of competence focuses too much on the learning of isolated
behaviours. Weinert (2001), for example, understands the concept of “competence”
as a totality of knowledge, skills, attitudes and values in a much more comprehensive
and adequate way.

Taking into account the constructivist paradigm, the importance of values, motives
and beliefs for competence formation is emphasised. This leads to the inclusion of
interpersonal and intrapersonal talents and abilities. Grzybowska and tupicka (2017),
for example, outline three dimensions of the competence issue, which, in addition to
the didactic aspect, also include the interpersonal and intrapersonal.

In the intrapersonal meaning dimension, the question is how a subject — both learner
and teacher — interprets him/herself. That is, how are one’s own attitudes managed,
reflected upon and improved? What readiness relationship do the actors as self-
responsible individuals place themselves into competence requirements such as
communication skills, creativity, proactivity, conflict skills, autonomy, discipline,
problem-solving skills, and so on?

In the interpersonal meaning dimension, on the other hand, the interaction of the
subject with the other parties involved in the learning process is examined. The
exploration of competences such as an ability to work in a team, collaborative skills,
leadership qualities and similar moves into focus here. In a word, many of the
competences required for the future world of work are no longer in the realm of
knowledge and manual skills, but are behavioural, as can be seen in the list of
competences in the World Economic Forum’s report entitled “The future jobs
report” (WEF, 2016). Due to their immanent transversality, these behavioural
competences are comparatively difficult to grasp in theoretical research and difficult
to convey in didactic practice.

The so-called transversal, i.e. overarching, competences are also generally counted
among the key competences. (OECD, 2005, p. 9) According to Scharnhorst (2021, p.
19), the latter can be defined “as situation-appropriate combinations of knowledge,
skills and attitudes”. In this context, we also speak of life skills, essential skills or 21st
century skills (“Battelle for Kids”, 2019), to which the transversals 4K: communication,
creativity, critical thinking and collaboration are added.

In addition, three “transformative Competences” were identified in further research:
First, the creation of new economic, social and cultural added values; second,
dealing with tensions and dilemmas; and third, the willingness to assume
responsibility. (OECD, 2018, p. 5 f.) According to the study, these three
transformative competences in turn unfold on the foundation of transversal
competences such as self-regulation, adaptability, openness, creativity, systemic
thinking, etc. A gradation of personal competences is presented here.
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The outstanding importance of these kinds of competences for the modern world of
work is fundamentally beyond question. “Various studies show that groups of experts
assess certain competences as transversal and agree that they should be taught as
a priority in educational processes.” (Scharnhorst, 2021, p. 21) However, they entail
the problem that their content cannot be conveyed as formal, i.e. theoretical, teaching
material. Accordingly, Weinert (1999, p. 11) also pointed out that transversal key
competences in their contextualised and highly complex nature cannot be taught as a
separate set en bloc, as it were. Scharnhorst (2021) refers to a study according to
which precisely these important transversal competences are those that are most
difficult to initiate in the training process.

“The assessments of importance and feasibility were
correlated, which showed that the suggestions considered
most important — metacognition and reflection, transfer of
competences and critical thinking — were also those judged
to be very difficult to implement. On the other hand, the
clusters of literacy, numeracy, information handling and
cooperation, which were judged to be relatively easy to
teach, were also judged to be of relatively low
importance.” (Scharnhorst, page 21)

She goes on to say: “Competences only become transversal when individuals can
actually transfer them to other situations and use them effectively there”. (l.c.)
Transversality is therefore not a training content that is objectively available and can
be easily called up and transported at any time according to clearly operationalised or
even operationalisable criteria, but represents an ability that must be activated
flexibly, intuitively and improvisationally on a case-by-case basis and must be carried
out precisely. Mastering this fundamental lack of objectifiability of transformative /
transversal key competences through proactive training concepts represents a high
didactic art. For the flexible, result-oriented and successful application of acquired
education in an increasingly complex (working) world is “less a function of the
acquired knowledge itself than of the way in which knowledge is acquired.” (Weinert,
1998, p. 116) This means that, in practice, these didactic requirements to implement
transversal competence building can only succeed if higher education institutions
move towards installing problem-based learning (Barrows, 1986), project-based
learning (Kokotsaki, Menzies, & Wiggins, 2016) and challenge-based learning (Clegg
& Diller, 2019) in their educational scenarios.

The intention of this article was to provide a problem-oriented introduction to these
complex interdependencies.
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Abstract

Increasing urbanization is causing many challenges for mobility today, such as traffic
jams and high carbon dioxide emissions. Hyperloop is a radical mobility innovation
that could offer a potential solution for these issues. Since hyperloop is currently
under development, overcoming technical and economic challenges as well as
increasing its acceptance in society will decide the success of this innovative mode of
transport. Currently, research on hyperloop user acceptance is limited. This study
aims to identify users’ willingness to use the system and factors that determine
support or rejection for hyperloop. Therefore, an acceptance model was proposed
and then tested in an empirical study based on a sample consisting of N = 387
participants in the Netherlands. The results indicate that performance expectations
(e.g., high speed, comfort, environmental advantages) support the acceptance of
hyperloop, while safety concerns (e.q., technology failure, low-pressure environment)
were identified as a rejection factor. Based on the results, interested stakeholders
should consider the benefits as well as possible fears and concerns regarding
hyperloop in their communication. Future research should include experience
opportunities with hyperloop to obtain even more valid results.

Key words: hyperloop, acceptance, performance expectations, perceived danger,
knowledge

Introduction

Existing transport systems and mobility concepts are reaching their infrastructural
and ecological limits in metropolitan areas around the world (Puppim de Oliveira,
2019). In particular, routes connecting major urban areas are vulnerable to
congestion, leading to time delays and waste of resources as well as unnecessarily
high carbon dioxide emissions (Bretzke, 2013). To solve these challenges, start-ups
and established companies around the world are working on radically new forms of
mobility solutions. One such transport technology currently under development is
hyperloop (Nikitas, Kougias, Alyavina, and Tchouamou, 2017). The core technology
of hyperloop is based on vehicles designed to transport people in low-pressure tubes
accelerated by a magnetic levitation belt. This allows the vehicles to reach high
speeds, which inleads to considerable shortened travel times compared to trains.
Furthermore, initial studies suggest that also a lower infrastructure footprint and
significantly lower use of energy can potentially be realized with this technology
compared to traditional trains (Dudnikov, 2017; Nikitas et al., 2017).
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Since Elon Musk’s (2013) initial hyperloop proposal, several companies are
developing hyperloop and its subsystems. In 2019, Hardt Hyperloop, a Dutch start-
up, unveiled a full-scale test facility that uses the core elements of hyperloop (EIT,
2020). Virgin hyperloop performed its first test drive with two passengers on a test
track in 2020 (Kleinman, 2020).

Key factors for the successful introduction of hyperloop as a mass transportation
solution include overcoming technical and economic challenges, as well as gaining
acceptance among potential users (Gkoumas & Christou, 2020; Nikitas et al., 2020).
In the case of high-speed railway, Della Porta and Andretta (2002) demonstrated that
lack of acceptance in the population strongly affects both the development and the
implementation of large-scale infrastructure-based projects. Therefore, the
examination of users’ acceptance is a necessary prerequisite in the early stages of
technological development (Taherdoost, 2019). In the context of hyperloop, research
on users’ acceptance remains scarce. Based on this need for more research, the
present study aims to generate a better understanding of user acceptance of
hyperloop by identifying willingness to use and the factors that support user
acceptance or rejection of this new technology.

Literature review
Current state of research regarding acceptance of hyperloop

While the topic of hyperloop has gained media attention recently, the number of
research publications is limited to explanatory and descriptive work, such as that of
Musk (2013), and studies that focus on the technical aspects of hyperloop (e.g.,
Abdelrahman, Sayeed, & Youssef, 2018; Heaton, 2017; Janzen, 2017; van
Goeverden, Milakis, Janic, & Konings, 2018). However, hyperloop has not been
researched extensively for its social impacts including users’ acceptance.

Almujibah, Kaduk, and Preston (2020) identified potentially relevant physiological as
well as social challenges that should be tested and considered when designing
hyperloop as a new transportation system. The results suggest that high
acceleration, high speed, and high magnetic fields should be considered as risks that
could produce a feeling of uneasiness and lead to safety concerns for passengers.
However, the influence of these fears on user acceptance of hyperloop was not
investigated by the authors. Another study examined the expected benefits when
using hyperloop and the social discussion about the new mode of transportation, as
well as perceived fears associated with using this mode of transport. The results
reveal that there is a high benefit expectation, especially among persons aged under
40, while the fear of using hyperloop is rather low across generations (Stegmuller,
2019). However, it is still not clear which factors drive acceptance of hyperloop.
Therefore, further research is required to identify the influencing factors and thus
provide fundamental acceptance research in this area.

Possible factors influencing the acceptance of hyperloop

Since no specific hyperloop acceptance models have been proposed to date, this
study is based on the unified theory of acceptance and use of technology (UTAUT 2)
by Venkatesh, Thong, and Xu (2012). UTAUT 2 has been established for the
consumer context and is considered in numerous technology acceptance studies
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(Tamilmani, Rana, & Dwivedi, 2017). Venkatesh et al. (2012) suggest a direct effect
of performance expectancy, effort expectancy, social influence, facilitating conditions,
hedonic motivation, habit, and price value on the willingness to use a technology,
which further predicts the actual use. In addition, the model proposes age, gender,
and experience as moderators (Venkatesh et al., 2012).

In the context of hyperloop, none of these constructs were examined or integrated in
existing research, but possible impacts can be derived from research regarding
similar technologies, such as autonomous buses, trains, and metros, that are
currently used and tested in many cities across the world (e.g., Fraszczyk & Mulley,
2017; Pakusch & Bossauer, 2017). In addition, further insights can be derived from
research regarding comparably radical new transport technologies such as air taxis.
Although there are some differences between air taxis and hyperloop (e.g., speed
and technical basis), there are important similarities. Both technologies are planned
as autonomous, provide faster and more flexible travel, and are new emerging and
futuristic innovations. Consequently, the variables of UTAUT 2 are defined and the
applicability to the hyperloop context is discussed by considering existing acceptance
research regarding similar technologies such as autonomous public means of
transport and air taxis.

Performance expectancy addresses the benefits a user receives as a result of using
a technology (Venkatesh, Morris, Davis, & Davis, 2003). Considering the fast speed,
a clear benefit of using hyperloop is time saving. This is confirmed by Limtanakool,
Dijst, & Schwanen (2006), who stated that time saving is a major factor for medium-
and long-distance trips. Moreover, Fu, Rothfeld, and Antoniou (2019) identified travel
duration as a crucial criterion when deciding between the use of air taxis,
autonomous cabs, public means of transport, and private vehicles. Other proposed
benefits of using hyperloop are sustainability (Taylor, Hyde, & Barr, 2016) and comfort
(Musk, 2013; Razi et al., 2018; Thompson, 2015). Thus, the combination of these
aspects represents the unique expected performance of hyperloop.

Effort expectancy refers to the perceived ease of use for a particular technology
(Venkatesh et al., 2012). Grotenhuis, Wiegmans, and Rietveld (2007) define effort
savings as one of the customers’ needs for public transport. This is expressed in
physical effort (e.g., waiting), cognitive effort (e.g., planning the route), and affective
effort (e.g., uncertainty regarding timely arrival) (Grotenhuis et al., 2006; Stradling,
Hine, & Wardman, 2000). Further, long waiting times and lack of flexibility are defined
as disadvantages of public transport compared to cars (Beirdo & Cabral, 2007) and
are considered to affect travel decisions (Polzin, 2016). Consequently, when applied
to hyperloop, effort is related to waiting times and the extent of flexibility in travel
planning.

Hedonic motivation represents the enjoyment and pleasure experienced during the
use of a technology (Venkatesh et al., 2012). Venkatesh et al. (2012) state that
novelty appeal increases the influence of hedonic motivation. Further, Golbabaei,
Yigitcanlar, Paz, and Bunker (2020) conclude that hedonic motivation in terms of
driving-related pleasure and sensation-seeking affects the intention to use autonomic
vehicles. Al Haddad et al. (2020) confirm the strong influence of hedonic motivation
on acceptance in terms of air taxis. Thus, as an innovative high-speed train,
hyperloop could also trigger hedonic motivation according to Venkatesh et al.’s
(2012) definition.
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Social influence is considered another relevant aspect in terms of using hyperloop.
Social image refers to the admiration and feeling of uniqueness that individuals gain
when using a particular technology (Fisher & Price, 1992; Yu, Lee, Ha, & Zo, 2015).
Further, social status and prestige are important dimensions underlying the
attractiveness of car use (Curtis & Perkins, 2006; Steg, Geurs, & Ras, 2001) and the
use of autonomous vehicles (Jing, Xu, Chen, Shi, & Zhan, 2020). Thus, the proposed
model includes social image to understand whether using hyperloop will also trigger
this aspect.

Price value represents a user’s deliberation between the benefits the technology
provides on the one hand, and the financial costs when using the technology on the
other hand (Venkatesh et al., 2012). However, the measurement of this predictor is
only possible when the technology can be used by society. Instead of price value, we
expect price expectation to be more applicable to the context of hyperloop due to its
early stage of development.

In addition to the proposed factors in UTAUT 2, there are additional factors derived
from other transport technologies that should be considered in the context of
hyperloop. It has already been demonstrated that for new technologies in general
(e.g., Godoe & Johanson, 2012), and especially for automated technologies (e.g.,
Kim, 2019; Winter, Rice, & Lamb, 2020; Xu et al., 2018), fears and concerns resulting
in perceived danger are relevant acceptance factors. The specific fears and concerns
in terms of hyperloop arise from the characteristics that distinguish this technology
from already existing means of transportation, such as high speed, lack of windows,
and low-pressure environment (Almujibah et al., 2020). Similar to other new
technologies, technology failure (Hulse, Xie, & Galea, 2018) is also a relevant
concern. Further, fear of automation resulting from lack of staff was identified as a
relevant safety factor for air taxis (Al Haddad et al., 2020; Fu et al., 2019; Hasan,
2019) as well as autonomous public transportation (Dong, DiScenna, & Guerra,
2019). Consequently, fears and concerns were used to extend the proposed
acceptance model.

In conclusion, acceptance research regarding hyperloop is currently limited. The
existing literature on hyperloop, as well as the research on acceptance of similar
technologies, reveal some relevant factors regarding the acceptance of hyperloop.
This study aims to combine these factors into a conceptual model for the acceptance
of hyperloop that will subsequently be tested in an empirical study.

Methods
Sample and study background

Currently, hyperloop is in an early stage of development. For technologies that are
not yet available to potential users, acceptance studies are often conducted with so-
called early adopters and participants with a high level of openness to innovation,
which can bias the results (Dedehayir, Ortt, Riverola, & Miralles, 2017; Orr, 2003;
Palm, 2020; Yi, Fiedler, & Park, 2006). To avoid this bias, we decided to use a
representative sample for the overall population of the Netherlands, based on a
commercial market research panel. The Netherlands was chosen because this
country is currently taking a leading role in the development of hyperloop in Europe.
For example, the first European Hyperloop Center will open in Groningen in 2022
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(Haas, 2019), and the Dutch start-up Hardt Hyperloop forecasts first passenger trips
in the Netherlands in 2028 (Saraogi, 2020). The data were collected from 8 to 25 July
2020 via an online study conducted in the Netherlands.

Survey design

The survey contained 16 items regarding acceptance factors (e.g., performance
expectancy, perceived danger) as well as the overall acceptance of hyperloop.
Participants were asked to express their agreement regarding the items on a 5-point
Likert scale (Likert, 1932). The response could vary from either “1 — strongly
disagree” to “5 — strongly agree” or “1 — very unlikely” to “5 — very likely.”

Furthermore, the questionnaire included six items regarding respondents’ level of
knowledge in terms of hyperloop and socio-demographic data (e.g., age, gender,
income).

It was assumed that most participants were not aware of hyperloop due to its novelty.
To set the same understanding of the hyperloop concept, all participants were
provided with a short explanation of key facts about this technology at the beginning
of the survey.

ltems

The criterion variable “acceptance of hyperloop” was expressed in the behavioral
intention to use it (Venkatesh et al., 2012). Therefore, participants’ personal
willingness to use hyperloop was measured with the item “How likely is it that you
would use hyperloop?”. For the acceptance factors, we used statements based on
the UTAUT 2 technology acceptance model (Venkatesh et al., 2012) and other
research discussed previously, but adapted them to the hyperloop case. An overview
of the conceptual model is provided in Figure 1.

The unique benefit of hyperloop’s technology, and thereby the performance
expectancy, was assessed in terms of fast traveling (“Hyperloop allows me to travel
faster”), comfort (“I will have a comfortable ride with hyperloop”) and sustainability (“A
hyperloop trip is more environmentally friendly than a flight, train, or car trip”). As
discussed previously, in the case of hyperloop effort expectancy is operationalized
with waiting times (“Hyperloop reduces the waiting time at stations”) and flexible
travel times (“Hyperloop offers flexible travel times”). Further, hedonic motivation was
assessed through excitement (“Traveling with hyperloop is exciting and stimulating”)
and enjoyment (“Traveling with hyperloop brings me joy”) connected to a ride with
hyperloop. Due to the novelty of hyperloop, price expectation was measured through
the expectation of comparable prices to alternative transportation means (“The
pricing of a hyperloop ticket is comparable to alternative means of transportation”). To
assess the perceived danger, participants were asked about their fears regarding
speed (“I am concerned about the speed the hyperloop will reach during a trip”),
technology failure (“I am concerned that the technology might fail’), absence of staff
(I am concerned about the absence of staff in the vehicles”), low-pressure
environment (“I am concerned about the low-pressure environment the vehicles are
traveling through”) and absence of windows (“I am concerned that the vehicles do not
have windows”). Social image was expressed through admiration of peers (“By
traveling with hyperloop | can impress others”) and uniqueness (“Traveling with
hyperloop distinguishes me from others”).
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Considering the effect of knowledge on the acceptance of new technologies
(Golgbabaei, Yigitcanlar, Paz, & Bunker, 2020), the survey contained a question
about the existing state of knowledge regarding hyperloop (“Have you heard about
hyperloop?”). Here, the response options are: “I do not know it,” “I have heard about
it,” “I have heard about it and looked into it,” and “l| know a lot about it.” The relevant
socio-demographic variables included age, gender, current occupation, monthly
income, and use of other means of transportation.

Figure 1 shows the resulting hypothesized model for the acceptance of hyperloop.

Figure 1. Conceptual model for examining the acceptance of hyperloop.
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Results

Sample description

The data set consists of N = 387 participants. The average participant age is M = 41
(SD = 11.92) years, and participants ranged in age from 18 to 75 years. The sample
consists of 51% male and 49% female respondents. A wide variety of income groups
and occupations are represented in the sample. With regard to the use of other
means of transport, more than 70% of respondents reported using a car at least once
a week, whereas the maijority of respondents indicated that they used airplanes and
(high-speed) trains less than once a month or never. With regard to the level of
knowledge, 55.8% of participants stated that they knew nothing about hyperloop
technology. Table 1 provides an overview of the characteristics in the sample.
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Table 1 - Overview of sample characteristics

Total sample (N = 387)

Gender Male 51.2%
Female 48.8 %
Age <20 41 %
21-30 21.2 %
31-40 245 %
41-50 24.0%
51-60 25.8%
>60 03%
Monthly income <€1,000 10.6 %
€1,001 to €2,000 18.9%
€2,001 to €3,000 24.5 %
€3,001 to €4,000 14.7 %
€4,001 to €5,000 8.0%
>€5,501 4.4 %
No answer 189 %
Current occupation Student 6.2%
Part time worker 46.3 %
Full time worker 23.5%
Self-employed 7.8%
Retired 1.8%
Unemployed 7.5%
Other 7.0%
Prior knowledge of air | do not know it. 55.8 %
taxis | have heard about it. 30.7%
| have heard about it and 11.4%
looked into it.
| know a lot about it. 2.1%

Acceptance of hyperloop technology

The results indicate a rather positive overall acceptance of hyperloop (M = 3.35, SD =
1.15) with 51.4% of the participants considering the use of hyperloop to be probable
or highly probable. Male respondents showed a significantly higher acceptance of
hyperloop (M = 3.48, SD = 1.13) compared to female participants (M = 3.21, SD =
1.15, 1(383.32) = 2.3541, p =.019). In addition, the results indicate a significant
negative correlation between age and hyperloop acceptance (r = -.13, t(385) =
-2.6513, p =.008). Furthermore, respondents who had at least heard about hyperloop
(M = 3.82, SD =.82) have a significantly higher hyperloop acceptance than
respondents without prior knowledge (M = 2.98, SD = 1.23, {(375.05) = -8.1037, p <
0.001).

Factors influencing the acceptance of hyperloop

To assess the impact of the proposed predictors on hyperloop acceptance, a
structural equation model was calculated using the lavaan package version 0.6-6
(Rosseel, 2012) in R. Maximum likelihood was used as the estimation method. The
final sample for the structural equation model was N = 387 as there were no missing
data on the necessary variables.
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Model fit

In terms of item reliability, the correlations between the items and related constructs
range from r = 0.697 to r = 0.897, which indicates proper loadings. All acceptance
factors show a high internal consistency, which is indicated by Cronbach’s alpha a =.
81 for performance expectancy, a =.78 for effort expectancy, a =.75 for hedonic
motivation, a =.88 for perceived danger and a =.81 for social image. The overall fit of
the structural model is determined by examining the ratio of the Chi-square value
(x3(85) = 164.69) to the number of degrees of freedom (85). In this case, the value is
below 2.5 and therefore indicates a good model fit. The Tucker-Lewis index (TLI:
0.963) and comparative fit index (CFl: 0.974) are in the acceptable range. Further
indices such as the root mean square error approximation (RMSEA: 0.049) and root
mean square residual (RMSR: 0.037) indicate a good fit between the theoretical and
the empirical model.

Structural model

The final structural model provides an overview of the significance of the path
coefficients and the model’s predictive power (Figure 2). Overall, the assumed model
explains R? = 37.3% of the variance of the behavioral intention. Based on the
variance inflation factor (VIF), there is no significant multicollinearity between the
predictor variables (VIF < 5). The analysis of the path coefficients confirmed that
performance expectancy (B =.400, p =.002) has a significant positive influence on the
intention to use hyperloop whereas perceived danger (B = -0.109, p =.025) has a
significantly negative effect. Effort expectancy (B = -0.081, p =.561), hedonic
motivation (B = 0.273, p =.147), price expectation (8 = 0.049, p =.500) and social
image (B =-0.005, p =.965) do not significantly predict the intention to use hyperloop.

Figure 2. Results for the structural equation model. Significant results are presented

in black. TLI =.963; CFl =.974; RMSEA =.049; SRMR = 0.037; Chi-square = 164.69;
degrees of freedom = 85.
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Discussion and implications

In terms of acceptance factors, our results are partially consistent with previous
research on hyperloop and research on similar technologies. Performance
expectancy has a strong positive influence on the acceptance of hyperloop, which is
in line with Madigan et al.’s (2016) results. The authors suggest that the expected
performance is the main factor that people take into account to decide whether or not
they want to use an automated road transport system instead of other public means
of transportation. In addition, this finding is consistent with several studies on the
acceptance of air taxis (Fu et al., 2019; Rohlik & Stasch, 2019).

Surprisingly, effort expectancy has no significant impact on the acceptance of
hyperloop. One potential explanation could be the strong impact of performance
expectancy. The relation between these two constructs is reported to be a trade-off in
many cases (Jing et al.,, 2020; Payne, Bettman, & Johnson, 1992), where effort
expectancy (e.g., waiting time) is compensated by performance expectancy (e.g., fast
travel time). It can be assumed that, in the case of hyperloop, the expected benefits
outweigh the costs, which means that potential consumers are willing to accept some
effort (e.g., in the form of waiting times) to benefit from the unique services provided
by hyperloop (e.g., very fast travel times). Consequently, effort expectancy itself is no
longer decisive for the acceptance of hyperloop.

Our findings did not confirm the positive impact of hedonic motivation on the
acceptance of hyperloop. This is in contrast with previous studies suggesting that
hedonic motivation influences the intention to use automated road means of transport
(Madigan, Louw, Wilbrink, Schieben, & Merat, 2017) or air taxis (Al Haddad et al.,
2020). This deviation could result from the aspect that the enjoyment of using
hyperloop is difficult to assess by participants due to its novelty, and consequential
lack of knowledge and experience regarding this technology. Furthermore, social
image has no significant effect on the acceptance of hyperloop. One possible
explanation for this is that hyperloop is perceived to be a means of public mass
transportation rather than a way to express exclusivity or social status.

In line with previous studies, which demonstrated that perceived safety is an
important predictor of the acceptance of novel transport technologies such as air
taxis (Al Haddad et al., 2020; Fu et al., 2019; Hasan, 2019), our data indicates a
significant negative impact of perceived danger on the acceptance of hyperloop. The
identified safety concerns (high speed, lack of windows, and low-pressure
environment) are in line with Almujibah et al. (2020). In addition, we found that safety
concerns due to lack of staff and technology failure are relevant for the acceptance of
hyperloop.

With regard to prior knowledge, it can be concluded that most respondents are not
aware of hyperloop and its acceptance was higher among participants who were
already familiar with this technology. This demonstrates the effect of increased
education on overall acceptance, which is confirmed by studies in the context of
autonomous vehicles (e.g., Golgbabaei et al., 2020).

As the acceptance of hyperloop is determined by performance expectancy in
particular, stakeholders interested in introducing it should take this factor and its
facets into account in communication, and focus on them when providing knowledge,
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to receive broad support from potential users. Moreover, combining information with
increased virtual or real experience of hyperloop or its components could make the
benefits more visible and thus increase positive attitudes towards hyperloop among
the population (Golgbabaei et al., 2020). Increased perceived safety after an
experience opportunity has been reported for similar technologies such as
autonomous shuttles (Distler, Lallemand, & Bellet, 2018). Increasing knowledge
about a technology in various sectors was also found to reduce perceived risks (e.g.,
Almujibah et al., 2020; Klerck & Sweeney, 2007; Nepomuceno, Laroche, & Richard,
2014). This is important since our data indicate that perceived danger significantly
decreases the acceptance of hyperloop. However, stakeholders should be aware that
knowledge can also have an opposite and thus negative effect, since it can make the
safety concerns more salient. In this case, providing and communicating alternative
solutions for known concerns (e.g., reducing the fear of lack of windows by providing
augmented windows) could be a potential helpful strategy to reduce fears. Clearly,
more research is needed in this regard.

Limitations and further research

Due to the early stage of development of hyperloop, the awareness and the
knowledge of potential users is limited, and first-hand experience is lacking.
Consequently, subjects have not yet formed beliefs about the technology and thus
may not be able to take a clear position on some aspects. This effect is visible in the
items regarding fears and concerns, where a high proportion chose the answer
category “neither agree nor disagree” (27-37%). It is possible that participants who
have not yet formed an opinion saw this answer category as a fallback option. Since
experience is necessary for more valid assessment of opinions, future studies could
implement experience opportunities in their research. Due to the early stage of
development, it is not possible to provide a real travel experience in the hyperloop.
Future studies could use virtual reality (VR) or augmented reality (AR) to simulate a
hyperloop travel experience. This would provide a more realistic assessment of the
attitudes regarding hyperloop.

In our study, 37.3% of the acceptance variance is explained. Further research is
required to identify other relevant predictors to explain more variance of the
willingness to use. Thus, future studies could examine price value, habit, and social
influence of the UTAUT 2, measurement of which will become possible upon the
future availability of the technology. In addition, qualitative research could be utilized
to better understand the fears and needs of potential users. Finally, since the present
study only refers to a sample for the Netherlands, the acceptance of hyperloop in
other European countries should be examined in future research to understand
whether regional differences exist.

Conclusion

In this study, relevant acceptance factors were combined into a conceptual model for
the acceptance of hyperloop and subsequently empirically tested with a
representative sample of the population. The resulting data indicate that performance
expectancy reflected in high speed, comfort, and environmental aspects increases
the acceptance of hyperloop. Further, the model suggests that the acceptance is
decreased by perceived danger resulting from fears and concerns such as
technology failure. Since the data indicates there is limited knowledge regarding
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hyperloop among the population, increasing knowledge could affect the future
acceptance decision of individuals. New information that supports perceived key
benefits of hyperloop, such as speed, comfort, and environmental friendliness, would
increase acceptance, while information creating awareness of potential technological
failure might increase perceived danger and thus create resistance.

In summary, this study provides an initial understanding of the factors leading to
either acceptance of or resistance to hyperloop and thus establishes the basis for
further research on this new form of transportation.
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Abstract

Globalization has necessitated the increasing sophistication of global markets
heightened by the introduction of novel investment special purpose vehicles such as
Real Estate Investment Trusts(REITS).

REITS are businesses that invest, develop or operate income generating landed
properties ranging from residential housing units, office accommodation, shopping
malls, industrial parks, short lettings, hotels, conference centres and warehouses
whose stocks are traded in stock exchanges.

As a highly solvent method of investing in real estate, REITS provide return on
investment from capital appreciation arising from price changes and annual
distributions from investment income - rental proceeds and outright disposal of assets.
Since the United States of America congress passed the REIT Act in 1960 as a means
of expanding the traditional investment world beyond stocks and bonds, the
investment space of REITS has witnessed a phenomenal growth over the past twenty
years.

Nearly 70 percent of $1 trillion global real estate equity market capitalization of public
real estate as of mid-2012 is believed to be constituted by REITs(FTSE, 2010,
Goodchild, 2008).

However, there has been little discussion about the empirical nature of Nigeria’s REIT.
The rather limited knowledge of the dynamic nature of secondary property market
investment vehicle like REIT is believed to have contributed to the relative low
deployment of Nigeria’s capital market tool aimed at strengthening the country’s
property market, investment sector and addressing the country’s N6O trillion housing
finance deficit (Zyl, 2010, Moghalu, 2011).

In 2007, the Securities and Exchange Commission issued the first set of guidelines for
the registration and issuance of requirements for operation of REITs in Nigeria as
detailed in the Investment and Securities Act.

Investigation shows that as at 2018, Returns on Investment (ROI) in Nigerian REITs
was below what comes back to investors in this instrument compared to  other
economies. Despite its large-size market, return on investment in REITs in Nigeria is 7
percent as against 15 per cent in South Africa and 9 per cent in Kenya.

Despite the potential benefits to investors, the growth of real estate investment trusts in
Nigeria has been below par. As at 2016, the four major players in that real estate
subsector listed on the Nigerian Stock Exchange had a combined market capitalization
of over &45 billion.
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It is against this backdrop, that this study sought to appraise the performance of REITS
in a developing economy like Nigeria and how this special investment vehicle could help
to address funding gaps that will ultimately improve the housing deficit in Nigeria. The
research project is still ongoing.

Keywords — REIT, housing finance, capital market, investment, housing deficit. real
estate, global market, special investment vehicle.

Introduction

Real estate development finance is very sensitive to the structure of finance available
for it . Amao and Odunjo(2014) acknowledge the real estate sector as one of the first
which will feel the impact of any tight money market.

The real estate finance mechanism in Nigeria has two components — the traditional and
the formal finance system . The traditional and informal finance system includes the
thrift societies, cooperatives, family savings et al. The formal financial system
encompasses Federal Mortgage Bank as the apex authority in the assemblage of
commercial banks, merchant banks, mortgage banks, industrial development banks,
pension fund administrators and insurance companies. The mortgage arrangement
under this complex system is remained largely underdeveloped over the years. EFINA
( Enhancing Financial Innovation and Access ) in conjunction with Financial Trust 2010
attested to the fact that the Nigerian mortgage system generated less than one hundred
thousand transactions between 1960 to 2000, period of circa 50 years
( www.housingfinanceafrica.org). The contribution of this sector to the Nigerian GDP
was found to be below 5 percent in 2009 , mortgage loan and advances accounting for
circa 0.5 percent of the GDP. This trailed much significantly behind the United States of
America at 77 percent, the United Kingdom at 80 percent and Malaysia at 38 percent.
The mortgage and housing finance market in Nigeria is bedeviled by bureaucracy, high
interest rates and high level of inflation ( Sanusi 2003).

The World Bank (2008) and Kanu et al (2013) confirmed inflation and general level of
high interest rates as two key macroeconomic variables distorting real estate finance in
Nigeria. By its nature, real estate development is capital intensive just as the product
enjoys long economic lifespan. These two out of several attributes of real estate
investment makes the delivery system susceptible to a specialized source of funding.
One unique investment strategy which can fit into this request while at the same time
reward investors as an extension of the traditional mechanism is the REIT ( Real Estate
Investment Trust) vehicle. Nalsmey (2007) recognized REIT as a unit trust invested in
real estate . It is a form of property securitization ( Newell and Fife, 1995 ) . REIT can be
held publicly and privately.

Literature review

REIT investment trust is a professionally managed entity that is set up as a collective
investment scheme purely to own, operate or finance income producing assets across a
diverse range of real estate products for the benefit of their shareholders or unit holders.
It is modelled after mutual funds or unit funds by mutually issuing shares or units in the
REIT to investors. These are individual units of ownership and represent an entitlement
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to the benefits of REIT, an example is the right to the distribution of income and the right
to vote on policies.

REIT is a company that owns and manages investment grade and income producing
real estate properties such as office, buildings, residential buildings, shopping malls,
tourism related facilities , healthcare , industrial facilities and infrastructures(EPRA,
2012, FMI, 2010). REIT is a duly recognized company similar to mutual funds that
enables investors to pool their capital sums together for investment in a diversified pool
of real estate assets and other real estate investment medium( Corpel, Mcintosh & Otl,
1995, Ong et al , 2011, Oreagba, 2010)

Historically, in the 1800s, trust structures ( known as Massachusetts Trust) were used
by the wealthy in the United States to avoid double taxation. As trusts were not
corporates, they did not attract corporate taxes as long as the income derived was
distributed to the beneficiaries. In the 1930s, the United States Supreme Court ruled
that trusts which were used as much as possible as investment vehicles were not tax
exempt and were requested to pay corporate taxes. Opponents of the tax rule lobbied
legislation for nearly thirty years to have the double taxation removed. Finally , after
extensive lobbying , the foundation for the introduction of REITS was laid on September
14,1960 when the president of the United States Dwight Eisenhower signed into law
the REIT Act.as an amendment contained in the User Excise Tax Extension of 1960. As
a result of this amendment, all investors were given equal opportunity to access and
invest in large scale diversified portfolios in much the same way as liquid securities. In
September of the same year, the National Association of Investment Funds was funded
to promote REITS s a preferred real estate investment vehicle. The following year it
changed its name to the National Association of Real Estate Investment
Trusts(NAREIT). The first REITS in the 1960s were non listed REITS such as Bradley
Real Estate Investors, Continental Mortgage Investors , First Union Real Estate ,
Pennsylvania and Washington REIT.

In 1965, Continental mortgage investors — which was a mortgage REIT became the
first REIT to be listed on the floor of the New York Stock Exchange. In 1971, Australia
introduced Listed Property Trust( LPTS) which was later renamed REITS in March 2008
to be consistent with the international recognized terminology.

In 2001, Japan was the first market in Asia to introduce RIETS, it is the largest REIT
market in Asia and are known as J-REITs. This was followed closely by Singaporean
based developer capital known as Singapore REIT. The initial public offer at $1.00 per
share and a forecasted dividend yield of 6.7 percent and 6.5 percent for 2003
respectively. In order to make REIT more attractive to investors, capital was raised to
rebrand the Sing mall Property Trust as Capital Mall Trust. With this effort , the first
REIT was listed on the floor of the Singapore stock exchange in July 2002 with an
attractive yield of 7 percent.

In Hong Kong, Link REITS initial public offer was invested in 2004 by the Hong Kong
asset through the assembly of various assets from the Hong Kong Housing Authority.
Link REIT is currently the largest REIT in Asia in terms of market capitalization at
HK182.67(Circa 23 billion USD). REITS were also established in Thailand and
Philippines in 2005 and 2009 respectively.
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In 2007, Europe was a little slow on the rising Asian REIT trend. The United Kingdom
laid the foundation for REIT in the Finance Act of 2006 which came into effect in 2007.
Nine UK companies converted to REIT status namely British land, Slough Estates,
Brixton, collectively known as Segro, Hammerson, Great, Prince Heath Properties and
Workplace.

Germany followed suit by enacting G-REIT in January 2007. In 2019, India established
its first REIT, a joint venture of US private equity group Blackstone Group and Embassy.
Other countries like China are also considering and deliberating on the legislative
framework for setting up REITs . The rapid growth of REITs is a testament of its growing
popularity and the benefits it brings to the investment community.

REIT has been adopted globally as an alternative investment medium in real estate.
The first REIT in Nigeria was launched in 2007. REIT took center stage with the N50
billon Union Homes Hybrid REIT launched in September 2008 following the issuance of
guidelines for registration for the operation by the Securities and Exchange Commission
in 2007.

REITs are publicly traded on the stock exchange and tagged listed RIETS while the non
-traded REITs are the untraded REITs. REITs could also be classified as commercial
and Islamic .While both have operational and regulatory framework, the remarkable
difference is in the form and type of tenancy and activities/ businesses conducted to
generate income from the REIT acquired properties. Commercial REITs allow all legal
trading/ business activities while Islamic REITs only allow Shariah compliant activities
and trading. In general terms REITs are classified into three- Equity, Mortgage and
Hybrid.

In general terms, REITs are majorly influenced by different types of investment
companies make which is mainly classified into Equity REIT, Mortgage REIT and Hybrid
REIT ( Gruppe and Dirocco, 1999). Returns from REIT are derived from dividend, yield
and share price appreciation. Dividend is a return on REIT, like any other investment in
the capital market.

A list of methods has been discussed and applied in past literatures to measure the
performance of REITs . Each of the method focused on cash determinant factor that
contributed to the yield while holding other factors constant or of no simultaneous effect.
Ying, Allen and Lim (2009) bring a multi-factor approach to analyze Australian REIT
returns identified in terms of capitalization , degree of leverage and book to value ratio
analysis as the determination of REIT returns. They however did not show the
simultaneous effect of all the multiple factors considered in their study.

Ong et al (2011) studied the structured performance of Malaysian REITs  from
2005-2010 on the Net Annual Value per unit. An investment that is traded at a market
price that is below the NAV is perceived to have positive growth potential while the one
with market price above NAV signals a negative growth opportunity for the REIT. NAV is
a function of the underlying property assets of REIT company spread over the total
outstanding units of the REIT company (Clayton, Eighhaltz, Geltner and Muller , 2007)
discussed three REIT evaluation methods to include Discounted Cash Flow(DCF),
Funds from Operations and Net Asset Value. REITs trading at high, low, premium or
discount has been discussed to be a result of investors sentiments in most cases
( Barkham & Ward, 1999, Clayton et al 2007, Clayton and McKinnon, 2001).
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Hwa and Abdul Rahman (2007)studied the stability of Funds from Operations( FFO) in
Malaysia and concluded that REITs linked property trust are not stable because it is
affected by FFO, the net income from the underlying assets. The finding is supported
by Alas and Soi Tho (2011) who stated that FFO is closely related to Stock return.
Handen and Hill( 2008) stated that excess dividends are a function of a firm’s capacity
to generate FFO, a view also supported by Feng, Price and Sirmans( 2011). Fields,
Ragan and Yunigaragam (1998) in contrary concluded that REITs industry claim is
surprisingly premature. Bradely, Cappoza and Seguin (1998) examined cash flow
volatility and dividend pay out and concluded that there is a neutral relationship between
cash flow volatility and dividend level.

Alias and Soi Thoi concluded that FFOs are in turn affected by other economic factors.
The degree of influence of leverage on returns was found to be significant. Leveraging
magnifies positive and negative investment returns, resulting in pronounced gain and
losses (Allen , Madman and Springer, 2010). The relationship between leveraging/
gearing was found toe be positive but not significant. A short time interest state has
inverse relationship while a long- term interest rate posits a positive relationship ( Allen
et al 2000). Delcore and Dickens, 2004).

However, Dinowski( 2007) in their study of a sample in Australia found a contrasting
result that there is a significant negative relationship between long term interest rates
and returns, with a positive insignificant relationship with short term interest rates.

The market to book value was found to have negative relationship with returns (Young
et al, 20009). The significance of the used value for REIT has been increasing since
1990 and plays a role in diversification of REITs across continents rather than across
countries. Alias and Soi Thoi( 2011) stated in their conclusion that a detailed study has
to be carried out before generalizing in the factors affecting REITs performance. Stocks
with high value to book ratio are regarded as growth stock while those with low market
to book value are value stocks. Value stocks are expected to outperform growth stock.

Capitalization studies for REITs have suggested there is an inverse relationship
between returns and size. Implying that smaller yields could yield more returns than
larger yields(Yong et al, 2009).

Chaudry, Maheshwani and Webb( 2004) stated that larger REITs are found to be more
geographically diversified but less diversified across property type and this could result
in negative relationship of size to return. Olgan 2000, Yong et al , 2009) found and
concluded that size factor had a negative factor of size to return and was only found to
be found to be a determinant of returns prior to 1996( prior to Asia Finance crisis of
1997).

Alias and Soi Thoi ( 2011) agreed with Ambrose and Limmerman (2001) and stated that
there is positive relationship among REIT size, revenue and profit. The larger the size,
the higher the rental income and profit, therefore the better the yield. Browen and Sjoerd
(2012) attributed REIT stock performance in Europe to size, specialization and
geographical advantage.

Studies have also attributed REIT performance to external factors. Real estate
securities exhibit abnormal returns in international real estate market, it also posit that
substantial returns in the interaction of real estate markets . It also established that
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substantial returns exist over different markets and over different periods,( Abdallah and
Zakari , 2008 , Amidu, Aluko, Nuhu and Saibu, 2008), Bond Karolyn and Sanders ,
2003, Ong Thai Soi , Yong 2012. The contradictions in the findings of researchers as
discussed above shows there are other factors outside market indices that could affect
REIT. David et al (2012) stated the impact of location attributes in REIT return. Their
findings revealed a strong correlation determined by income from properties. They took
into consideration the significant effect of each of the location attributes that could
impact on returns.

Fig. 1 Generic externally Managed REITs structure Source: (Lecomte & Ooi 2013)
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Addressing real estate gaps using real estate investment trust (REIT) as a catalyst

REITs are traded on the floor of the Nigerian Exchange just like stocks. They are also
granted special tax considerations.

A number of studies( Kolbe et al ,2008, Chandra 2008, Kolbe and Greer, 2009) have
laid emphasis on REIT as a vehicle for real estate and housing finance. REIT has been
identified as vehicle for development particularly in developing countries.

REITs operate like mutual funds and raise funds by issuing shares, bonds and
commercial paper by borrowing from other financial institutions while also investing in
real estate debt and equity.

REITs offer several benefits over owning properties ; First, they are liquid unlike
traditional real estate, Second, REITs also enables sharing in non-residential properties
as well such as hotels , malls and other real estate interests.

Third, there is no minimum investment with REIT. They do not necessarily increase or
decrease in value along with the broader market. However, they pay yield in the form of
dividends no matter how their sharers perform . REITs can be valued upon fundamental
measures like the valuation of stocks; however, different indicators tend to be more
important fir REITs than for stocks. Other benefits include:

*REITs offer diversification and level of stability without compromising growth
potential.

*REITs provide exposure to real estate- real estate with tangible value and reliable
income streams in a highly liquid marketable security

148



IJMC

*REITs are distinct in their combination of releasing steady income, capital gains
potential, tax benefits and management.

*Typically, REITs provide more attractive yields than other income investments.

*It provides a gilt hedge against inflation.

*As a trust, REITS are subject to some stringent regulations in such areas like
leverage and financial reporting and also providing investors with an added layer of
security.

*REITs also offer capital gains potential , as the portfolio grows ,individual properties
benefit from synergies and professional management.

*There is an advantage and critical mass to diversify over a number of real estate
properties, REIT can expose the investors to the entire real estate market de-risking
owning just one property in one location or sector.

*The matrix used for REIT is referred to as the Funds from Operations (FFO), this
measures the value of the property owned by REIT is based on the income
generated

Research observations show that property investors and financiers prefer commercial
property investments compared to other forms of property investments while developers
on the other hand prefer to invest in mortgaged Based Securities (MBS).

This is evident in the sense that developers who utilize securitization in financing real
estate will have more funds made available outside the orthodox real estate funding
channels, undergoing lower interest rate, long term finance and a spread of housing
stock on sustainable basis.

Other benefits of REITs include the delivery of affordable housing, wealth creation for
investors and in the entire gamut of the real estate value chain, expansion of the capital
market with a multiplier effect of fostering economic growth and stability and sustainable
job creation.

Considering these enormous benefits, there is the need to encourage this investment
to meet real estate and low- income housing demands through legislation, transparency
and by creating a credible investment climate in Nigeria.

REITs birthed in Nigeria in 2007 and were introduced as a tax efficient vehicle which
allows property investment companies to offer shares to the public.

Overview of the REITs market in Nigeria

REITs are still unpopular in Nigeria( Nigeria has three , Egypt one , and South Africa
31). Nigeria is a middle- income mixed economy with a growing financial services
industry. It is Africa’s most populous nation and in the entire black race . A leading Oil
and gas producer and the biggest economy in Africa.

From 2005 , until 2013 driven largely by non-oil production activities including real
estate. Nigeria’'s Gross Domestic Product ($509.9 billion , 2013 rebased estimate),
average growth rate at 6.8 percent reaching an all time high of 8.6 percent in
December ,2010 ( The World Bank , 2014). The country is ranked 26t in the world in
terms of GDP purchasing power parity and Africa’s biggest economy (National Bureau
of Statistics, 2014).

149



IJMC

Nigeria is 76 percent of the Economic Committee of West Africa ( Ecowas) economy
and 21 percent of Africa’s economy ( Okonjo Iweala, 2014).

Perhaps , one of the reasons for including Nigeria amongst the MINT ( Mexico ,
Indonesia, Nigeria and Turkey) is the vast potentials that are bound and the significant
under representation of commercial real estate in the country’s stock market, yet real
estate remains a key part of Nigeria’'s economy( Baum, 2013), The country’s real estate
market rebased value of N6.43 trillion grew steadily from 12.2 percent in 2011 and
16.4 percent in 2013 and the present level of contribution to the county’s GDP at 8
percent is an indicator of the sectors huge economic potentials ( National Bureau of
Statistics, 2014).

REITs emerged fully in Nigeria in 2008 following the Securities and Exchange
Commission regulatory framework( Investment and Securities Act, ISA, 2007) and is
beginning to witness some growth albeit slowly in the country’s financial landscape. It is
partly encouraged by the Pensions Act (2004) which accounts for 40 percent of the
pension funds to be invested in REITs . The county currently has three REITs with an
aggregate market capitalization of $0.5 billion compared with the United States REIT
with equity market capitalization of $400 billion , Japan with 35 REITS at $ 42 billion and
Singapore with 26 REITs at $30.5 billion( Ferri, 2012).

After Skye Shelter Fund was introduced as the first REIT publicly listed in the Nigerian
Exchange on 26t February 2008, the market received a further boost with N50 billion
( $312.5 million USD) with the Union Homes Hybrid REIT in September 2008.The
UPDC REIT issued for N30billion ($187.5 million USD) in February -,March, 2013
entered the market place as perhaps the last publicly issued REIT (BGL, 2013).

While the weak correlation between large- capitalized stocks and real estate equities
has been observed in more developed markets like the United States, ( Appraisal
Institute, 2001, Ferri, 2012). In the Nigerian context, comparable research to date
notably Amidu, Aluko, Nuhu and Saibu have rather focused on real estate operating
companies and return performance , Nigerian REITs and their market risk. This
limitation may stem from the N-REIT is relatively new and still evolving.

Further empirical evidence was deemed pivotal to complement earlier results that were
only based on three-years data (Aro- Gordon , 2013).

Buttressing the relative weak correlation of real estate asset class generally. Bello(2003)
and Oyetunde (2013)amongst others have shown that Nigerian property market is
relatively slow in adjusting to the constantly changing micro economic events in Nigeria.

Recommendations

Housing finance is pivotal to housing delivery and real estate development. Both the
orthodox and modern channels of real estate financing are affected by the real estate
sector inadequacies. The inadequacies of the familiar domestic methods of real estate
finance which equally highlights the potentials of the real estate sector in Nigeria is
diverse and requires a paradigm shift especially in the direction of REIT.

It is no longer news that Nigeria holds as much as $900 billion USD worth of dead
capital in residential real estate and agricultural land alone. The news really is about the
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necessary steps taken to change the narrative. This dead capital is hinged on the fact
that over 90 percent of land in the country is unregistered. Dead capital in the words of
Minister of Works, Babatunde Fashola (National Council of Lands, Housing and Urban
Development, 2022) was the reason for exclusion due to the fact that land is not
formatted into a recognizable way that would enable financial institutions to identify the
owner. Therefore, until land cannot attract credit because it is not transferrable to
constitute collateral or security. Conversely REIT could help to unlock dead capital as
investors do not necessarily need to own physical properties. Ultimately, there is a
potential market for the REIT market to access funds when titles are registered.

Whereas there are various types of REITs as well as structures thereof, efforts at
learning by Nigeria from global best practices should also factor in local peculiarities
( glocalization) to grow the local REIT market . It might not be advisable that foreign
structured REITs be imported rather a home-grown RIET is desirable and would be
more effective.

The REIT market is relatively new in Nigeria, the level of awareness is equally low. A
REIT education and capacity building by institutional investors( instill and give credibility
to REITS) would help to create awareness for the investing public and also an incentive
for prospective investors. The Securities and Exchange Commission needs to drive
investor education and sensitization . This would further address and promote the
framework for its operations and the accompanying tax provisions. Additionally, the
operations of REITs need to be specifically addressed. to steer them in the right
direction and mitigate structural bottlenecks that has limited the mortgage system in
Nigeria. This will ultimately stimulate interest and increase capitalization.

There are pertinent questions that are perhaps begging for answers in Nigeria . For
instance, is the focus of REIT specifically for boosting housing delivery, real estate
development or enhancing investors return? Similarly, does it really release much more
into the real estate market in the face of Return on Investment ? An attempt to plough
back substantially may result in low dividends, the investing public may misconstrue this
as a distress signal.

The need to broaden the investment profile may also lead to lowered profitability which
could create panic from investors comparing earnings with competing investments.

The requisite infrastructures needed for REIT should be put in place and nurtured in
Nigeria . The Nigerian Exchange and the Securities and Exchange Commission need
specific structural adjustments to prevent fraud, corruption and demonstrate
transparency and strict disclosure especially since REITs do not pay corporate tax.

REITs legislations need to be anchored on sustainability, effective regulation and the
adoption of technology to thrive in the market and the economy.

The recent demutualization of the Nigerian Exchange which has a Real Estate
company as a subsidiary is a welcome development and would go long way to boost
the REIT market in future.

Nigeria presently has a housing deficit of 17 million. Investments in REITS can help
reduce the deficit by providing affordable housing to the teeming populace. More so, the
real estate industry is intricately connected with other pivotal sectors of the economy
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such s the construction, service and other housing industry supply chain industries.
Accordingly, a viable and robust real estate investment industry will create jobs and
distribute wealth across the country.

There is no gainsaying that the value of a property is enhanced by the availability of the
necessary infrastructural amenities such as roads, electricity supply, water supply and
internet connectivity amongst others. In Nigeria, where such facilities are neither readily
available  nor accessible, the value of most properties are diminished, and this
negatively impacts on the income derivable either as rent or gains from those properties
that constitutes a REIT.

Similarly, the cost of perfecting interests/title is very expensive in Nigeria and also not
seamless. The process involved in seeking and obtaining Governor’s consent on
transactions bordering on the transfer of legal interests in real estate as provided under
the Land Use Act of 1978 is rigorous, cumbersome, frustrating and time consuming .
Invariably, these factors impact adversely on REITS performance since the primary
intent of REITS center on real estate transactions including sale and purchase of real
estate assets.

The government should endeavour to implement policies that will engender economic
growth. This may include reducing the monetary rates and cash reserve ratio of banks
in order to reduce interest rates and make more money available in circulation. The
government should also adopt measures to mitigate stagflation, engender more foreign
direct investment and improve purchasing power parity.

Conclusion

Despite the reforms in the Finance Act 2020 concerning REITs in Nigeria, there are
salient issues concerning grey areas that need to be addressed to increase its value as
an investment tool.

A dispassionate assessment of REITs in Nigeria reveals under performance. This is
evident in the number of registered REITS listed in the Nigeria Exchange( formerly
Nigerian Stock Exchange) in 2007, when the first REIT was registered, Nigeria can only
boast of three REIT companies. This can be compared to a country like South Africa
which has its first REIT legislation in 2013 and now has 31 REITs company with a
combined value of $31.42 billion USD. All the three REITs Nigeria have been struggling
with decreased revenue and decline in profits distributed as dividends to investors .
This has also contributed to the apathy by investors investing in REITs securities.
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Abstract

This paper aims to provide a historical overview of the Swiss watch industry's main
challenges and responses over the past fifty years and how it maintained its leading position
until recent times. Back in the 1970s and 1980s, the whole industry reached the point of near
extinction due to managerial stubbornness and failure to respond to the disruptive
technological threat. East Asian producers flooded the market with inexpensive watches
based on the quartz movement (a technological innovation at the time), creating a massive
challenge for the Swiss watch industry and its traditional approach to the production and
marketing of watches. Building on the vision of entrepreneurially-minded outsider Mr Nicolas
G. Hayek, the Swiss watch industry responded to the challenge confronting it by accepting
the disruptive technology (quartz movement) in a range of watches, next to keeping the
traditional ones. A new watch brand Swatch emerged out of the crisis, along with a radically
new business model. The following decades were the years of growth, but the global crisis in
2008/2009 took another toll on sales of Swiss watches. As the global markets recovered, the
sales recovered again. The déja vu feeling is pervading in Swiss watch industry executives
again these days as the Swiss watch industry is confronted with a new set of challengers,
armed with a new type of disruptive technology. In the early and mid-2010s, smartwatches
appeared on the market as the latest technological innovation. In 2016, the smartwatch
shipments exceeded the whole Swiss watch exports, while in 2019, Apple watch sales
outperformed the entire Swiss watch industry output. Despite several smartwatch models
introduced by Swiss brands, the customers turned away from traditional producers. They
embraced new players in the market, such as Apple, Samsung and various other low-price
competitors. This paper explores the options that Swiss watch industry has in responding to
new challenge(r)s, especially drawing from the lessons learned throughout the previous
disruption cycles.

Keywords: Swiss watch industry, business history, market dynamics, competitiveness,
technology strategy, smartwatch

Introduction

Although widely considered a producer of high-quality watches, the Swiss watch industry
faced many challenges throughout history, reaching even the near-extinction point. Threats
from competitors and technological substitution were the most significant ones. However,
time and again, the Swiss watch industry proved its robustness and preparedness for
strategic shifts and business model improvement. In the past, the biggest challenges for the
Swiss watch industry originated from other watchmakers representing direct competition.
New, disruptive technology in the form of a quartz movement represented a considerable
threat to the conservative Swiss watch industry. In recent years, the competitive environment
changed, together with the evolution of functions and benefits a watch can provide. Namely,
the emergence of the smartwatch concept as an extension of smartphone technology
completely redefined user expectations. For smartwatch users, a timekeeping function is of
secondary importance, while the focus is on additional capabilities and features, such as
connectivity with a smartphone, fitness tracking, availability of dedicated apps, and
smartphone notifications display. Consumer electronics giants, such as Samsung, Huawei
and Apple, dominate the smartwatch market. The Swiss watch industry tried to join the
smartwatch wagon, but without an apparent success up to this point.
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This paper aims to provide insight into the current dynamics of the Swiss watch industry and
their strategies aimed at the threats generated by smartwatch offerings and changes in user
preferences. In order to provide a robust interpretation of the current events, a historical
research method is applied. According to Lune and Berg (2017, p. 185), historic research is
“a method for discovering, from records and other accounts, what happened during some
past period”. Historic research enables a better understanding of a discipline by
understanding its origins and patterns of change (Savitt, 1980). It is a research method that
studies relationships between issues that have influenced the past and the present and will
definitely impact the future (Glass, 1998). Therefore, the paper provides a historical overview
of the Swiss watch industry, focusing on specific critical events that shaped the industry.
Disruptive technologies have already provided significant lessons to the Swiss watch
industry, resulting in a certain level of strategic adjustments to respond to competitors. The
main question this paper is trying to answer is can the Swiss watch industry reinvent itself
once again to respond to disruptive forces of technological innovation underpinning the
emergence and growth of smartwatches.

Background: The beginnings of timekeeping and watchmaking

The beginnings of timekeeping have roots among ancient civilisations. The first
representation of timekeeping or time measuring intentions were various versions of shadow
clocks measuring the position of the sun and sundials (Major, 1998). According to
Encyclopaedia Britannica (2019), a sundial is a device "which indicates the time of day by the
position of the shadow of some object exposed to the sun's rays", with the first examples
dating from about 3500 BCE. Since the sundials were only able to show time during nights, a
further iteration of timekeepers was the water clock consisting of marked containers filled
with water that dripped out, with the declining water level indicating the time that passed
(Batt, 2017). The next timekeeping device was an hourglass that functioned on a similar
principle, just replacing water with more reliable sand. Another ancient timekeeping invention
was the Chinese incense clock, which was mainly developed for religious purposes that
indicated time with the burning of differently scented incense to mark different hours (Pagani,
2001). These clocks shared similar principles with candle clocks that indicated passing the
time with the wax candle shrining while burning (Asser, 1983).

Astrolabes were quite sophisticated devices with geared mechanisms that represented a
handheld model of the universe. First versions are credited to the Ancient Greece inventors
who used them in astronomical observations and could conduct specific astronomical
calculations (Lewis, 2001). For example, Persian astrolabes originating from the 11th century
were capable of measuring time and acted as a calendar while also depicting lunar phases
(Hill and al-Hassan, 2002).

Although Switzerland is nowadays considered a traditional watchmaking country, the roots of
portable mechanical watch production can be found in Germany at the beginning of the 16th
century. With the development of a coiled spring By Peter Henlein of Niremberg,
watchmakers could focus on size reduction, which led to the introduction of portable watches
(Woodring, 1929). Before that, people used different types of timekeepers, such as sundials
and water dials, while the first watches using gears were created around the start of the 14th
century (Chazanow, 2019). England was another vital producer of watches in the early years,
with several watchmaking centres. Roots of English watchmaking can be traced back to the
16th and 17th centuries, when some of the first technological advances contributed to skilful
English artisans were recorded (Kelly and O Grada, 2015). During the 18th century, England
led European watchmaking with quality products of high complexity and exports reaching the
Ottoman Empire and China (Davis, 2022). English watchmakers managed to sell abroad
around 200,000 watches annually during that period of time (Bezemore, 2019).
Nevertheless, English watches were highly esteemed by the users and also highly priced
(Industries: Clock and watchmaking, 1911).

As the English watchmakers improved their watchmaking skills, they were able to produce
more and more complex movements, together with more luxurious cases. Consequently,
English made watches increased their price point, making them less affordable. This
development emerged as an opportunity for cheaper exports. After centuries of world
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dominance, the English watchmaking industry started to decline after its domestic market
became flooded with smuggled cheap Swiss watches of decent quality (Davis, 2022).
Another blow to the once esteemed industry has been made from mass-produced and lower
quality but cheap American watches that started to pour in during the mid-19th century (Kelly
and O Grada, 2015).

Several inventions contributed to the technological advances in watchmaking during the 17th
and 18th centuries. For example, the French watchmaker Jean-Antoine Lépine invented a
simplified thin movement with bridges, which allowed watchmakers to produce thinner
watches (Gomelsky, 2014).

Rising of the Swiss watchmaking

The origins of Swiss watchmaking are related to protestant Huguenots fleeing persecution in
France who found retreat in Geneva in the 16t century (Donzé, 2015). Over the years, they
manage to transform the city into a cradle of watchmaking. With a lack of raw materials, long
winters and limited agricultural capabilities, Switzerland had a natural predisposition for the
development of watchmaking. During the winter months, Swiss peasants and farmers were
occupied with the production of components for watch manufacturers based in Geneva
(Gomelsky, 2014). This business policy of sourcing components from external producers has
been known as the établissage system. Briefly, this system comprises an établisseur, an
intermediary, and a number of subcontractors producing specific watch parts used for watch
assembly by watch manufacturers (Donzé, 2015). The établissage system dominated Swiss
watch manufacturing until the end of the 19th century (Watch Wiki, 2022).

Another shaping force of the Swiss watchmaking is related to the introduction of luxury laws
(1566) restricting the wearing of jewels and banning the production of religious items such as
crosses and chalices (Donzé, 2015). Due to these restrictions, goldsmiths and jewellers
shifted their activities into watchmaking (Federation of the Swiss watch industry, 2022).
However, the Swiss watchmakers were not considered technological leaders back then.
Dutch, German, French and English watchmakers were responsible for most watchmaking
technology advances in the 17th and 18th centuries (Gomelsky, 2014). However, the Swiss
watch industry soon emerged as the main challenger of the Great Britain watch industry
(Donzé, 2015). While in 1800, both England and Switzerland each produced approximately
200,000 watches, by 1850, the Swiss watchmakers' output reached 2.2 million, while British
output had virtually no increase (Gomelsky, 2014). Nevertheless, the quantity did not follow
the product quality back then (ibid).

Due to the établissage system and division of labour, component producers became highly
specialised in producing specific parts, which led to quality improvement over time. High
demand for relatively cheap Swiss watches within British and American markets resulted in a
further increase in production capacity. Interestingly, instead of the industrialisation of Swiss
watch manufacturing, the production specialisation went further with even more fragmented
activities (Donzé, 2015). The specific operations needed to produce a watch rose from 54 to
around 100 between 1830 and 1870 (Fallet-Scheurer, 1912).

Although Swiss watchmakers were not initial technology leaders, focus on product quality
and technological improvement increased over time. An excellent example of the Swiss
watchmakers' ingenuity is the case of the tourbillion invention. Probably one of the most
complex watch mechanisms, the tourbillion was patented by Abraham-Louis Breguet in 1801
(Swatch Group, 2021). The technology introduced by tourbillion managed to reduce the
impact of both gravity and shaking on the accuracy and performance of a watch (ibid).
Another good example worth mentioning is the invention of the pendant winding watch by
Adrien Philippe in 1842 (Federation of the Swiss watch industry, 2022).

By the 1910s, the Swiss watch industry started to dominate the world market (Knickerbocker,
1976). The Swiss watch industry managed to achieve a high level of technological
development, leading to superior manufacturing competency, high product quality, and
astonishing attention to visual details of a watch (Glasmeier, 1991). On top, the traditional
vertical integration of the Swiss watch industry and the sheer quantity of produced watches
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resulted in economies of scale and low cost. Besides technological and production
advances, the Swiss watch industry recognised the need for differentiation. In the early
1900s, the "Swiss made" brand emerged as a symbol of technical quality and aesthetics
(Mudambi, 2005).

During the 1910s and early 1920s, a significant shift from traditional pocket watches toward
wristwatches began due to necessity and fashion. Although the watchmakers crafted the first
wristwatches during the eighteenth and nineteenth century, they were worn mainly by
women, while later, their popularity also increased among men (Boettcher, 2022). As a
transitioning solution, a wristlet or wrist strap has been invented. Due to its design, it enabled
wearing the traditional pocket watch around a wrist. The wristwatch, much in a form as it is
today, has been designed and patented by a Swiss watchmaker Dimier Fréres & Cie in 1903
(Batt, 2015). Furthermore, World War | soldiers began to modify their pocket watches by
adding straps in order to be able to be worn on a hand (Belcher, 2013). Apparently, it was
impractical for soldiers to reach into their pockets to check the time.

Traditionally, the Swiss watch industry comprised many established producers, such as
Vacheron Constantin, Hublot, Omega and Tissot. However, the Great Depression that began
in 1929 forced the Swiss watch industry to consolidate, resulting in many brands in the
industry joining one of the two newly formed conglomerates — SSIH (Société Suisse pour
I'Industrie Horlogére) founded in 1930 and ASUAG (Allgemeine Schweizerische
Uhrenindustrie AG) founded in 1931 (Mudambi, 2005).

By the late 1940s, the Swiss watchmaking industry dominated the market accounting for up
to 80% of the worldwide production (Glasmeier, 2000). Surprisingly, this growth of Swiss
exports occurred mainly during World War Il, when the global trade routes were significantly
disrupted.

The traditionalism of the Swiss watch industry and the quartz crisis

During the mid-20th century, watchmaking progressed in productivity due to product and
process improvements and the introduction of the mass production system (Glasmeier,
2000). Consequently, producers were able to offer more affordable watches to the market.
However, the Swiss watch industry did not fully embrace these technological advances,
remaining focused on the cost-intensive manual production and the établissage system
(Donzé, 2014).

However, the traditionalism of the Swiss watch industry gained certain short-term benefits, at
least from the marketing perspective. During the mid 1960s, NASA purchased a number of
watches of different brands and put them on very demanding tests to check their endurance
and accuracy. Omega Speedmaster passed the tests and became the official NASA watch
for space flights and the first watch on the moon worn by the Apollo 11 astronauts (Mazzardo,
2021). Although Swiss made remained as a strong selling proposition, the world market
started to turn towards cheaper US and Japanese watches, which led to the decline of Swiss
watches during the 1960s (Mudambi, 2005). The negative trend will also continue in the
following decade.

The quartz crisis refers to the Swiss watchmaking industry challenges resulting from the
emergence of inexpensive wristwatches with the quartz movement produced by the far east
competitors in the 1970s and early 1980s (Glasmeier, 1991). Although the Swiss watch
industry led the technological development of the quartz movement, it failed to commercialise
the innovation (Donzé, 2015). On the other hand, Seiko and other Japanese watch
producers rapidly embraced technological innovation resulting in the global leadership in
watch production (Glasmeier, 2000). Unfortunately, the Swiss watch industry did not realise
the actual threat level of inexpensive quartz watches. The traditional and conservative Swiss
watchmakers considered mechanical watches as the only authentic watches and believed
the customers would also continue to appreciate the art of assembling 200-300 pieces into a
mechanical watch movement (Dreifuss, 2011). However, the market reacted positively toward
quartz watches, resulting in declining figures for the Swiss watch industry (Donzé, 2015).
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In 1979, due to the negative trends, both the Swiss government and Swiss banks considered
selling or even shutting down the watch industry and hired Nicolas G. Heyek as a consultant
to figure out how to carry it out efficiently (Pope, 2010). After a thorough investigation of the
industry, Hayek realised its inefficiency due to an inadequate marketing strategy and lack of
production automation (Dreifuss, 2011). Consequently, Swiss watches were expensive to
produce and unable to successfully compete with the cheaper quartz watches originating
from the far east. However, Hayek saw an opportunity to revive the industry, starting with
rationalisation and efficiency improvement. Therefore, he proposed a merger of the two main
Swiss watch manufacturers, ASUAG and SSIH, which would reduce expenses (Pope, 2010).
The banks that hired Hayek accepted the proposal, and the merger took place in 1983
(Donzé, 2014). However, although the initial results of the merger were positive, the banks
decided not to completely follow the industry reconstruction plans, which allowed Hayek to
take a major stake in a newly formed entity, now called Société Suisse de Microélectronique
et d’'Horlogerie (SMH), by buying a majority share in 1984 (Childs, 2010).

Hayek’s plan to revive the Swiss watchmaking was twofold. First, he decided to increase the
prices of luxurious brands, such as Omega, Longines, Tissot and Breguet, emphasising the
heritage of the Swiss watch industry (Donzé, 2015). Furthermore, he positioned Omega as a
high-end brand to directly compete with Rolex (Wegelin, 2010). The second part of Hayek's
strategy is related to the Swiss watch industry's response to the lower end of the market
threats by Far Eastern brands — Swatch. In order to enter the price competition, the
traditional model of Swiss watchmaking has to be changed. Switching from metal casings to
plastic ones, reducing the number of parts of the quartz movement and improving the
mounting of movements resulted in lower production costs (Tushman and Radov, 2000).
What brought about the re-emergence of the Swiss watch industry through Swatch was both
product innovation (a new design of a watch) and process innovation (an automated
manufacturing procedure that reduced the cost), coupled with market repositioning of a
product. Legacy brands were subsequently repositioned as luxury items, rather than
timepieces.

Swatch became a huge success. Instead of price competition with the Far Eastern
producers, Swatch reinvented the way how a watch should be considered. Following the
ideas and principles of fast fashion, Swatch introduced several regular and limited collections
that were intended to last for a short period of time until replaced with a new collection
(Draskovic, Markovic and Petersen, 2018). Bringing the fun, Swatch became a fashion item,
rather than a timepiece. Nevertheless, Swatch also relied on the country-of-origin effect, and
the "Swiss Made" proved to be an asset for both differentiation and a higher price point
(Taylor, 1993).

With the Swatch covering the lower end of the market and a number of legacy brands
covering the mid-end and the luxurious market, the Swiss watch industry strongly recovered
from the quartz crisis in mid-1980s, with the continuous growth during the 1990s and 2000s
(Donzé, 2014). Although the growth was quantitatively mainly driven by low-end and mid-end
wristwatches with quartz movement, since the 2000s, there has also been a growing share of
mechanical watches, both mid-end and high-end of the market offering (Raffaelli, 2019).

Smartwatches and changing consumer trends challenge the Swiss watch industry once
again

The theory states that the decline in industry sales is primarily caused by two main factors,
technological substitution and change in consumer preferences (Grant, 2018). By looking at
the environmental factors that have impacted the Swiss watch industry in the aftermath of the
Great Recession (2008-2009), it would seem like a perfect storm in the making. Younger
generations of consumers are reportedly showing increased preferences toward investing in
experiential goods like travelling, rather than expensive material possessions like luxury
watches (Dalton, 2018). Facilitated through social networks, experiential goods like travelling
allows for more "bragging capital" than purchasing a Swiss watch, and at a lower price next
to it. Throughout the same time period, the emergence and growth in sales of smartwatches
have substantially impacted the sales of Swiss watches. It sounds alarmingly that the Apple
Watch alone has outsold the entire Swiss watch industry in terms of the number of units
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shipped during the last quarter of 2017 (Strategy Analytics, 2020). This negative trend
continued in the following years. While Apple shipped around 22.5 million smartwatches in
2018, the entire Swiss watch industry delivered 24.2 million watches in the same period
(Tech Desk, 2020). In 2019, Apple outsold the entire Swiss watch industry on the annual
level, shipping 30.7 million smartwatches, while the classic Swiss brands dropped to
approximately 21 million units (Sky News, 2020).

The smartwatch concept has been around for decades. Since the mid-1970s, watch
producers have been trying to enhance the timekeeping function of a watch with computing
capabilities, and one of the first calculator watches was the Calcron introduced in 1975
(Gregersen, 2022). During the 1980s, several models with computing capabilities were
introduced, together with Seiko's RC-1000, with the capability to be connected to the
personal computer via a cable (Kakizawa, 1984). The technical development continued in the
following decades, but the smartwatch concept remained a niche product with no actual
demand for it (Dingle, 2013). The smartwatch category received relevance and consumer
interest once Apple entered the market with its Apple Watch in 2015, which immediately
increased the smartwatch market by around 460% compared to the previous year
(Thompson, 2018). Consequently, sales of Swiss watches priced below CHF 200 sharply
declined (Deloitte, 2017). Interestingly, the Swiss watch industry failed again to detect the
real threat from this new “quartz”’. Deloitte (2017) conducted research among the Swiss
watch executives in 2017, and 72% of them saw no threat from smartwatches or potential to
make an impact on their sales.

From the technological aspect, a smartwatch is something quite different from a typical Swiss
watch. Smartwatch presents a technological convergence of functionalities packet into a
hand wearable device that looks like a traditional watch. Looking from the performance side,
smartwatch performance is measured across a number of performance attributes that are
incomparable to traditional Swiss watches. Starting from the communication capabilities
(email, phone...), entertainment capabilities (game playing), navigational capabilities (built-in
GPS), to plain and simple measurement of time, smartwatches provide a distinctive
experience for the user versus the Swiss watch (arguably, the vice versa case applies as
well) henceforth smartwatches present a disruptive technological force negatively impacting
sales of Swiss watches (an example of technological substitution) (Tripsas, 1997). The
additional feature of smartwatches that makes them increasingly valuable for consumers is
their compatibility with a number of other technological devices that create an ecosystem.
Furthermore, smartwatches can be perceived as minicomputers or smartphones scaled
down to a size of a hand wearable device. Their internal architecture resembles one of the
smartphones, rather than a traditional watch, despite the exterior casing similarity.
Companies that are faced with a technological substitution have a substantially harder time
in adapting their product to the challenger if the technology is at the architectural vs
component level (Grant, 2018). Finally, smartwatch manufacturers have extended their
resources and capabilities from other industries into the watch industry (related diversification
in their case), while Swiss watch manufacturers would have an impossible task of replicating
or transferring the capabilities of smartwatch manufacturers. Particularly faced with an
ecosystem of devices that technology companies have built over the last decade.

Nevertheless, the Swiss watch industry finally recognised the importance of the new
technology and, although quite late, decided to jump on the bandwagon. In 2020, Tissot
released T-Touch Connect Solar, the first Swiss made watch with a very low power
consumption and the capability to connect with smartphones to display notifications (SWI,
2020). Considering the product specification, Tissot T-Touch Connect Solar is not really a
smartwatch comparable to Apple Watch or Samsung Galaxy Watch. It is more of a hybrid
concept where the quartz movement received a technological upgrade in the form of
connectivity. Other brands, such as Tag Heuer and Hublot introduced real smartwatches
based on the Google’s Wear OS (Android based) and Qualcomm Snapdragon Wear
processors. Despite not really being a Swiss made smartwatches, their price points remain
very Swiss. For example, Hublot’'s Big Bang e with titanium casing is priced at USD 5,200,
while the model with black ceramic casing is priced at USD 5,800 (Lyles, 2020). While casing
and the brand can just partially justify the price point, Hublot's smartwatch is basically built
around inexpensive non-Swiss made software and hardware, making its price tag almost
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arbitrary (Barber, 2020). The only real exclusivity of this smartwatch, besides the brand itself,
is that it will be produced in a limited run.

Faced with the aforementioned threat of technological substitution and change of consumer
tastes across younger cohorts of consumers Swiss watch industry has found itself faced with
a familiar challenge of a technological threat. They responded effectively to a threat half a
century ago, but from the verge of extinction, will they be able to re-bounce again, are they
forced into being a luxury niche player, and what other options remain?

Conclusion

Swiss watch industry is in the decline phase of industry evolution. The causes of the decline
can be attributed to technological substitution and changing consumer tastes. This is not the
first time that Swiss watch industry has found itself in this situation. Quartz technology half a
century essentially confronted Swiss watch industry with almost identical challenges that the
industry is confronted with today. How will Swiss Watch Industry respond remains a question.
Continuing with the current strategy will short to mid-term undoubtedly lead to shrinking
revenues and profits with very uncertain future beyond this. Not responding to this threat
essentially means not having a strategy on how to respond effectively. This fatalistic
approach can lead to improvement sooner by chance than by design.

Responding to the challenge raised by smartwatch producers means to enter a competitive
fight where Swiss watch industry lacks many of the resources, and the ones it has may prove
to be superfluous. What options remain for the Swiss watch industry? Will entrepreneurially
minded visionary leader with knowhow and convincing influence appear path a trail of
resurgence for Swiss watch producers, or the answers lies in the creation of frenemy
relationships with key challengers?

Although this study is limited to one industry, the insights from historical analysis can also be
applied to other industries. Disruptive technologies and changes in consumer preferences
can significantly jeopardize the positions of traditional business models. For this reason, it is
essential to find adequate responses to technological change and, more importantly, to
spearhead these changes, which should be the strategic approach of a market leader.

References

Asser, J. (1983) Alfred the Great, Asser's Life of King Alfred and other contemporary sources
(Translation of: De rebus gestis Aelfredi). Penguin Books, Harmondsworth.

Barber, T. (2020) Why Swiss smartwatches are on a different planet from Apple. Spear’s,
available at: https://spearswms.com/92252-2swiss-smartwatches-apple-spears/ [accessed: 7
March 2023].

Batt, R. (2015) The History of the Swiss Watch Industry Part Two. First Class Watches,
available at: https://www.firstclasswatches.co.uk/blog/2015/08/the-history-of-the-swiss-watch-
industry-part-two/ [accessed: 7 March 2023].

Batt, R. (2017) A Brief History of Timekeeping. First Class Watches, available at: https://
www.firstclasswatches.co.uk/blog/2017/01/brief-history-timekeeping/ [accessed: Jan 20,
2023].

Belcher, D. (2013) Wrist Watches: From Battlefield to Fashion Accessory. The New York
Times, available at: https:// www.nytimes.com/2013/10/23/fashion/wrist-watches-from-
battlefield-to-fashion-accessory.html [accessed: Jan 20, 2023].

Bezemore, C. (2019) The History of Watchmaking in England. Unwound, available at: https://
blog.crownandcaliber.com/the-history-of-watchmaking-in-england/ [accessed: Jan 20, 2023].

Boettcher, D. (2022) The Evolution of the Wristwatch. Vintage Watchstraps, available at:
https://www.vintagewatchstraps.com/wristwatches.php [accessed: Jan 20, 2023].

160


https://spearswms.com/92252-2swiss-smartwatches-apple-spears/
https://www.firstclasswatches.co.uk/blog/2015/08/the-history-of-the-swiss-watch-industry-part-two/
https://www.firstclasswatches.co.uk/blog/2015/08/the-history-of-the-swiss-watch-industry-part-two/
https://www.firstclasswatches.co.uk/blog/2015/08/the-history-of-the-swiss-watch-industry-part-two/
https://www.firstclasswatches.co.uk/blog/2017/01/brief-history-timekeeping/
https://www.firstclasswatches.co.uk/blog/2017/01/brief-history-timekeeping/
https://www.nytimes.com/2013/10/23/fashion/wrist-watches-from-battlefield-to-fashion-accessory.html
https://www.nytimes.com/2013/10/23/fashion/wrist-watches-from-battlefield-to-fashion-accessory.html
https://www.nytimes.com/2013/10/23/fashion/wrist-watches-from-battlefield-to-fashion-accessory.html
https://blog.crownandcaliber.com/the-history-of-watchmaking-in-england/
https://blog.crownandcaliber.com/the-history-of-watchmaking-in-england/
https://www.vintagewatchstraps.com/wristwatches.php

IJMC

Chazanow, E. (2019) The Complete History of the Swiss Watchmaking Industry. LIV Swiss
Watches, available at: https://www.livwatches.com/blogs/everything-about-watches/the-
complete-history-of-the-swiss-watchmaking-industry [accessed: Jan 20, 2023].

Childs, M. (2010). Nicolas Hayek: Entrepreneur who created the Swatch brand and saved
the Swiss watchmaking industry. Independent. Available at: http://www.independent.co.uk/
news/obituaries/nicolas-hayek-entrepreneur-who-created-the-swatch-brand-and-saved-the-
swisswatchmaking-industry-2021119.html [accessed: Jan 20, 2023].

Dalton, M. (2018) Is time running out for the Swiss watch industry? The Wall Street Journal,
available at: https://www.wsj.com/articles/is-time-running-out-for-the-swiss-watch-
industry-1520867714 [accessed: Jan 20, 2023].

Davis, A. C. (2022) The Rise and Decline of England's Watchmaking Industry, 1550-1930.
Routledge, Abingdon-on-Thames.

Deloitte (2017) The Deloitte Swiss Watch Industry Study 2017: It's all about digital. Deloitte
AG, Zurich.

Dingle, S. (2013) A history of the smart watch and why nobody wants one. Medium, available
at: https://medium.com/@simondingle/a-history-of-the-smart-watch-and-why-nobody-wants-
one-41c3b4796432 [accessed: Jan 20, 2023].

Donzé, P-Y. (2014) A Business History of the Swatch Group: The Rebirth of Swiss
Watchmaking and the Globalisation of the Luxury Industry. Palgrave Macmillan, Hampshire.

Donzé, P.-Y. (2015) History of the Swiss Watch Industry: From Jacques David to Nicolas
Hayek (3rd ed.). Peter Lang, Bern.

Draskovic, N., Markovic, M. and Petersen, C. (2018) The Early Days of Swatch: Birth of the
Fast Fashion Watch Business Model. Trziste — Market, Vol. 30 No 1, pp. 93-108.

Dreifuss, M. (2011). Swiss Watch Industry. Available at: https:/www.watchuseek.com/
threads/%E2%80%9Cwithout-senior-hayek-there-would-not-be-a-swiss-watch-industry-
anymore-%E2%80%9D.567890/ [accessed: Jan 20, 2023].

Encyclopaedia Britannica (2019) Sundial — timekeeping device. Available at: https://
www.britannica.com/technology/sundial [accessed: Jan 20, 2023].

Fallet-Scheurer, M. (1912) Le travail a domicile dans I'horlogerie Suisse et ses industries
annexes. Imp. de I'Union.

Federation of the Swiss watch industry (2022) From the origins to the present day. Available
at: https://www.fhs.swiss/eng/origins.html [accessed: Jan 20, 2023].

Glasmeier, A. (1991) Technological discontinuities and flexible production networks: The case
of Switzerland and the world watch industry. Research Policy, Vol. 20, pp. 469-485.

Glasmeier, A. K. (2000) Manufacturing Time: Global Competition in the Watch Industry,
1975-2000. The Guilford Press, New York.

Glass, L. (1998) Historical research. In: Brink, P. J. and Wood, M. J. eds. Advanced Design in
Nursing Research, 2nd ed. Sage, Thousand Oaks.

Gomelsky, V. (2014) How Switzerland Came to Dominate Watchmaking. The New York
Times, available at: https://www.nytimes.com/2014/11/21/style/international/what-enabled-
switzerland-to-dominate-watchmaking.html [accessed: Jan 20, 2023].

Grant, R. (2018) Contemporary strategy analysis, 10t edition. Chichester: Wiley.

161


https://www.livwatches.com/blogs/everything-about-watches/the-complete-history-of-the-swiss-watchmaking-industry
https://www.livwatches.com/blogs/everything-about-watches/the-complete-history-of-the-swiss-watchmaking-industry
https://www.livwatches.com/blogs/everything-about-watches/the-complete-history-of-the-swiss-watchmaking-industry
http://www.independent.co.uk/news/obituaries/nicolas-hayek-entrepreneur-who-created-the-swatch-brand-and-saved-the-swisswatchmaking-industry-2021119.html
http://www.independent.co.uk/news/obituaries/nicolas-hayek-entrepreneur-who-created-the-swatch-brand-and-saved-the-swisswatchmaking-industry-2021119.html
http://www.independent.co.uk/news/obituaries/nicolas-hayek-entrepreneur-who-created-the-swatch-brand-and-saved-the-swisswatchmaking-industry-2021119.html
https://www.wsj.com/articles/is-time-running-out-for-the-swiss-watch-industry-1520867714
https://www.wsj.com/articles/is-time-running-out-for-the-swiss-watch-industry-1520867714
https://www.wsj.com/articles/is-time-running-out-for-the-swiss-watch-industry-1520867714
https://medium.com/@simondingle/a-history-of-the-smart-watch-and-why-nobody-wants-one-41c3b4796432
https://medium.com/@simondingle/a-history-of-the-smart-watch-and-why-nobody-wants-one-41c3b4796432
https://medium.com/@simondingle/a-history-of-the-smart-watch-and-why-nobody-wants-one-41c3b4796432
https://www.watchuseek.com/threads/%E2%80%9Cwithout-senior-hayek-there-would-not-be-a-swiss-watch-industry-anymore-%E2%80%9D.567890/
https://www.watchuseek.com/threads/%E2%80%9Cwithout-senior-hayek-there-would-not-be-a-swiss-watch-industry-anymore-%E2%80%9D.567890/
https://www.watchuseek.com/threads/%E2%80%9Cwithout-senior-hayek-there-would-not-be-a-swiss-watch-industry-anymore-%E2%80%9D.567890/
https://www.britannica.com/technology/sundial
https://www.britannica.com/technology/sundial
https://www.fhs.swiss/eng/origins.html
https://www.nytimes.com/2014/11/21/style/international/what-enabled-switzerland-to-dominate-watchmaking.html
https://www.nytimes.com/2014/11/21/style/international/what-enabled-switzerland-to-dominate-watchmaking.html
https://www.nytimes.com/2014/11/21/style/international/what-enabled-switzerland-to-dominate-watchmaking.html

IJMC

Gregersen, E. (2022) Smartwatch. Encyclopaedia Britannica, available at: https://
www.britannica.com/technology/smartwatch [accessed: Jan 20, 2023].

Hill, D. R. and al-Hassan, A. Y. (2002) Ingeneria: Storia Della Scienza. Capitolo LI.
Enciclopedia ltaliana, Vol. lll, pp. 647-666.

Industries: Clock and watchmaking (1911). In: A History of the County of Middlesex: Volume
2, General; Ashford, East Bedfont With Hatton, Feltham, Hampton With Hampton Wick,
Hanworth, Laleham, Littleton, ed. William Page, London, pp. 158-165. British History Online,
available at: http://www.british-history.ac.uk/vch/middx/vol2/pp158-165 [accessed: 7 March
2023].

Kakizawa, S. (1984) Small is beautiful. Personal Computer World, September edition, p. 107.

Kelly, M. and O Grada, C. (2015) Adam Smith, Watch Prices, and the Industrial Revolution.
UCD Centre for Economic Research Working Paper Series, University College Dublin.

Knickerbocker, A. (1976) Notes on the Watch Industries of Switzerland, Japan and the United
States (revised). Harvard Business School, Boston.

Lewis, M. J. T. (2001) Surveying Instruments of Greece and Rome. Cambridge University
Press, Cambridge.

Lune, H. and Berg, B. L. (2017) Qualitative Research Methods for the Social Sciences, 9t
global ed. Pearson, Harlow.

Lyles, T. (2020) Hublot made a $5,800 Wear OS smartwatch. The Verge, available at: https://
www.theverge.com/circuitbreaker/2020/6/2/21278288/hublot-big-bang-3-5800-wear-os-
smartwatch [accessed: April 10 2023].

Major, F. G. (1998) The Quantum Beat: The Physical Principles of Atomic Clocks. Springer,
New York.

Mazzardo, A. (2021) The Omega Speedmaster history. Time and Watches, available at:
https://www.timeandwatches.com/p/history-of-omega-speedmaster.ntml [accessed: April 10
2023].

Mudambi, R. (2005) Branding Time: Swatch and Global Brand Management. Temple
University IGMS Case Series No. 05-001. Philadelphia, PA: Temple University.

Pagani, C. (2001) Eastern Magnificence and European Ingenuity: Clocks of Late Imperial
China. University of Michigan Press, Michigan.

Pope, S. (2010). Swatch Billionaire Nicolas Hayek, Who Saved the Swiss Watch Industry,
Dies. Forbes. Available at: http://www.forbes.com/sites/billions/2010/06/29/swatch-billionaire-
nicolas-hayek-who-saved-the-swiss-watch-industry-dies/#39a64d6e4427 [accessed: 7 March
2023].

Raffaelli, R. (2019) Technology Reemergance: Creating New Value for Old Technologies in
Swiss Mechanical Watchmaking, 1970-2008. Administrative Science Quarterly, Vol. 64 No 3,
pp. 1-43.

Savitt, R. (1980) Historical Research in Marketing. Journal of Marketing, Vol. 44 (Fall), pp.
52-58.

Sky News (2020) Apple Watch outsold the entire Swiss watch industry last year. Available at:
https://news.sky.com/story/apple-watch-outsold-the-entire-swiss-watch-industry-last-
year-11928148 [accessed: April 10 2023].

162


https://www.britannica.com/technology/smartwatch
https://www.britannica.com/technology/smartwatch
http://www.british-history.ac.uk/vch/middx/vol2/pp158-165
https://www.theverge.com/circuitbreaker/2020/6/2/21278288/hublot-big-bang-3-5800-wear-os-smartwatch
https://www.theverge.com/circuitbreaker/2020/6/2/21278288/hublot-big-bang-3-5800-wear-os-smartwatch
https://www.theverge.com/circuitbreaker/2020/6/2/21278288/hublot-big-bang-3-5800-wear-os-smartwatch
https://www.timeandwatches.com/p/history-of-omega-speedmaster.html
http://www.forbes.com/sites/billions/2010/06/29/swatch-billionaire-nicolas-hayek-who-saved-the-swiss-watch-industry-dies/%22%20%5Cl%20%2239a64d6e4427
http://www.forbes.com/sites/billions/2010/06/29/swatch-billionaire-nicolas-hayek-who-saved-the-swiss-watch-industry-dies/%22%20%5Cl%20%2239a64d6e4427
http://www.forbes.com/sites/billions/2010/06/29/swatch-billionaire-nicolas-hayek-who-saved-the-swiss-watch-industry-dies/%22%20%5Cl%20%2239a64d6e4427
https://news.sky.com/story/apple-watch-outsold-the-entire-swiss-watch-industry-last-year-11928148
https://news.sky.com/story/apple-watch-outsold-the-entire-swiss-watch-industry-last-year-11928148

IJMC

Strategy Analytics (2020) Apple Watch Outsells the Entire Swiss Watch Industry in 2019.
Available at: https://news.strategyanalytics.com/press-release/devices/strategy-analytics-
apple-watch-outsells-entire-swiss-watch-industry-2019 [accessed: April 10 2023].

Swatch Group (2021) Breguet, inventor of the Tourbillon. Available at: https://
www.swatchgroup.com/en/services/archive/2021/breguet-inventor-tourbillon [accessed: 7
March 2023].

SWI (2020) First ‘Swiss made’ smartwatch to make its debut. Available at: https://
www.swissinfo.ch/eng/first--swiss-made--smartwatch-to-make-its-debut/45990474
[accessed: April 10 2023].

Taylor, W. (1993). Message and muscle: An interview with Swatch titan Nicolas Hayek.
Harvard Business Review, Vol. 71 No 2, pp. 98-110.

Tech Desk (2020) Apple Watch outsold the entire Swiss watch industry in 2019. The Indian
Express, available at: https://indianexpress.com/article/technology/gadgets/apple-watch-
outsold-the-entire-swiss-watch-industry-in-2019-report-6255388/ [accessed: April 10 2023].

Thompson, J. (2018) A Concise History of the Smartwatch: Are we living in the future or just
a very strange past? Bloomberg, available at: https://www.bloomberg.com/news/articles/
2018-01-08/a-concise-history-of-the-smartwatch [accessed: April 10 2023].

Tripsas, M. (1997) Unravelling the process of creative destruction. Strategic Management
Journal, 18(S1), 119-142.

Tushman, M. L. and Radov, D. B. (2000) Rebirth of the Swiss Watch Industry: 1980-92 (case
study). Harvard Business School, Boston.

Watch Wiki (2022) Etablissage. Available at: https://www.watch-wiki.net/doku.php?
id=etablissage [accessed: 7 March 2023].

Wegelin, J. (2010) Mister Swatch: Nicolas Hayek and the Secret of his Success. Free
Association Books, London.

Woodring, E. T. (1929) A Note on the History of Watchmaking. Bulletin of the Pennsylvania
Museum, Vol. 24, No. 126, pp. 23-26.

163


https://news.strategyanalytics.com/press-release/devices/strategy-analytics-apple-watch-outsells-entire-swiss-watch-industry-2019
https://news.strategyanalytics.com/press-release/devices/strategy-analytics-apple-watch-outsells-entire-swiss-watch-industry-2019
https://news.strategyanalytics.com/press-release/devices/strategy-analytics-apple-watch-outsells-entire-swiss-watch-industry-2019
https://www.swatchgroup.com/en/services/archive/2021/breguet-inventor-tourbillon
https://www.swatchgroup.com/en/services/archive/2021/breguet-inventor-tourbillon
https://www.swissinfo.ch/eng/first--swiss-made--smartwatch-to-make-its-debut/45990474
https://www.swissinfo.ch/eng/first--swiss-made--smartwatch-to-make-its-debut/45990474
https://indianexpress.com/article/technology/gadgets/apple-watch-outsold-the-entire-swiss-watch-industry-in-2019-report-6255388/
https://indianexpress.com/article/technology/gadgets/apple-watch-outsold-the-entire-swiss-watch-industry-in-2019-report-6255388/
https://indianexpress.com/article/technology/gadgets/apple-watch-outsold-the-entire-swiss-watch-industry-in-2019-report-6255388/
https://www.bloomberg.com/news/articles/2018-01-08/a-concise-history-of-the-smartwatch
https://www.bloomberg.com/news/articles/2018-01-08/a-concise-history-of-the-smartwatch
https://www.watch-wiki.net/doku.php?id=etablissage
https://www.watch-wiki.net/doku.php?id=etablissage

IJMC

POVIJESNI PRIKAZ RAZVOJA éVIQARSKE INDUSTRIJE SATOVA |
NJENIH STRATESKIH IZAZOVA

Nikola Draskovi¢
Veleudiliste Algebra, Hrvatska

Milivoj Markovi¢
Rochester Institute of Technology Croatia, Hrvatska

Sazetak

Ovaj rad ima za cilj pruZiti povijesni pregled glavnih poslovnih izazova i reakcija Svicarske
industrije satova u posljednjih pedesetak godina te kako je uspjela zadrZati vodecu poziciju.
Jo§ je u 1970-ih i 1980-ih Svicarska industrija satova doSla u situaciju u kojoj joj je prijetilo
izumiranje, a sve zbog menadZerske kratkovidnosti te neuspjeha formulacije odgovora na
disruptivnu tehnolo$ku prijetnju. Dalekoisto¢ni proizvodaéi preplavili su trziste jeftinim
satovima temeljenim na kvarcnom mehanizmu (tada$njoj tehnolo$koj inovaciji), stvarajuci
ogroman izazov za $vicarsku industriju satova i njezin tradicionalni pristup proizvodnji i
marketingu satova. Nadovezujuéi se na viziju poduzetniCki orijentiranog autsajdera g.
Nicolasa G. Hayeka, $vicarska industrija satova odgovorila je na navedeni izazov
prihvacajuci disruptivnu tehnologiju (kvarcni mehanizam) u novim modelima satova, uz
zadrZavanje tradicionalnih modela mehanickih satova. Kriza Citave industrije potaknula je
kreiranje nove marke satova Swatch te implementiranje znalajno razli¢itog poslovnog
modela. Naredna desetljeCa oznacdile su godine rasta, sve do globalne krize 2008. i 2009.
godine, kada dolazi do novog pada prodaje Svicarskih satova. Kako su se globalna trZista
oporavijala, prodaja se ponovno oporavila. U recentnom razdoblju, éini se da se ponovo
dogadaju nepovoljni razvoji situacije jer se $vicarska industrija satova suofava s novom
vrstom izazivaéa koji prijete novom vrstom disruptivne tehnologije. Pocetkom i sredinom
2010-ih pametni satovi pojavili su se na trZiStu kao najnovija tehnolo$ka inovacija. U 2016.
godini isporuke pametnih satova premasile su cijeli Svicarski izvoz satova, dok je u 2019.
godini prodaja Apple satova nadmasila cjelokupnu proizvodnju Svicarske industrije satova.
Unato¢ nekoliko modela pametnih satova koje su uvele Svicarske marke, kupci su se
okrenuli od tradicionalnih proizvodaéa te su prihvatili nove igrace na trzistu, poput Applea,
Samsunga te raznih drugih konkurenata koji se nalaze u rangu s niskim cijenama. Ovaj rad
istrazuje mogucnosti koje Svicarska industrija satova ima u odgovoru na nove izazove,
posebno se oslanjajuci lekcije naucene tijekom povijesti kriza i poremecaja.

Kljucne rijeci: Svicarska industrija satova, povijest industrije, trziSna dinamika, konkurentnost,
tehnolo$ka strategija, pametni satovi

Uvod

lako se generalno smatra proizvodaCem visokokvalitetnih satova, Svicarska industrija satova
suoCila se s mnogim izazovima tijekom svoje povijesti, doseZuci ¢ak i tocku gdje joj je prijetio
nestanak. Prijetnje konkurenata i tehnoloskih supstituta kreirale su visok stupanj ugroze za
Citavu industriju. Medutim, Svicarska industrija satova uvijek je iznova dokazala svoju
robusnost i spremnost za strateSke promjene i unapredenje poslovnih modela. U proslosti su
najvece izazove za Svicarsku industriju satova predstavljali drugi proizvodaci satova koji su
predstavljali izravnu konkurenciju. Vremenom, pojavile su se disruptivne tehnologije, kao §to
je kvarcni mehanizam, koje su predstavljale veliku prijetnju za tradicionalnu i konzervativnhu
Svicarsku industriju satova. Konkurentsko okruZenje znacajno se promijenilo i u recentnom
razdoblju, a vezano je uz razvoj funkcionalnosti i prednosti koje sat moze pruziti. Naime,
pojava koncepta pametnog sata kao ekstenzije tehnologije pametnih telefona u potpunosti je
redefinirala oCekivanja koje korisnici imaju vezano uz satove kao kategorije proizvoda. Za
korisnike pametnih satova funkcija mjerenja vremena od sekundarne je vaznosti, dok je
fokus na dodatnim moguénostima i znaCajkama, kao 3to su povezivanje s pametnim
telefonom, praéenje pokazatelja fizitke aktivnosti, dostupnost namjenskih aplikacija i prikaz
obavijesti na pametnom telefonu. Velike korporacije iz podru€ja potroSacke elektronike,
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poput Samsunga, Huaweija i Applea, dominiraju trziStem pametnih satova. Svicarska
industrija satova pokuSala se pridruziti trendu pametnih satova, ali bez znacajnijeg uspjeha
do ovog trenutka.

Cilj ovog rada je pruZiti uvid u trenutnu dinamiku Svicarske industrije satova i njihove
strategije usmjerene na prijetnje generirane ponudom pametnih satova i promjenama u
preferencijama korisnika. Kako bi se pruZilo pouzdano tumacenje aktualnih dogadaja,
primjenjuje se povijesna metoda istrazivanja. Prema Luneu i Bergu (2017, str. 185),
povijesna istraZivanja su "metoda za otkrivanje, iz zapisa i drugih izvjeStaja, onoga Sto se
dogodilo u nekom proslom razdoblju". Povijesno istraZivanje omogucuje bolje razumijevanje
discipline razumijevanjem njezina podrijetla i obrazaca promjena (Savitt, 1980). Rije¢ je o
istraZivaCkoj metodi koja prouCava odnose izmedu Cimbenika koji su vrsili utjecaj dogadanja
u proSlosti i sadasnjost, a definitivno ¢e imati utjecaj u buducnosti (Glass, 1998). 1z tog
razloga, namjera je ovog rada pruZiti povijesni pregled poslovnog razvoja Svicarske industrije
satova, usredotoCujuc¢i se na specifitne dogadaje koji su oblikovali industriju. Disruptivne
tehnologije su ve¢ znalajno utjecale na Svicarsku industriju satova, Sto je rezultiralo
odredenom razinom strateskih prilagodbi kako bi se adekvatno odgovorilo na izazove.
Slijedom navedenog, glavno pitanje na koje ovaj rad pokuSava odgovoriti je moze i
Svicarska industrija satova ponovo osmisliti adekvatnu poslovnu strategiju kojom ¢&e
odgovoriti na disruptivne sile tehnoloSkih inovacija na kojima se temelji nastanak i rast
popularnosti pametnih satova.

Dosada$dnje spoznaje: PoCeci mjerenja vremena i urarstva

Poceci mjerenja vremena seZu u razdoblje drevnih civilizacija. Prvi oblici, odnosno pokus$aji
mjerenja vremena bile su razliite verzije sun€anih satova koji se oslanjanju na promjenu
nagiba suncevih zraka kako se sunce krece nebeskim svodom (Major, 1998). Encyclopaedia
Britannica (2019) navodi da je sunéani sat je uredaj "koji oznatava doba dana polozajem
sjene nekog objekta izlozenog sunCevim zrakama", a prvi primjeri datiraju iz oko 3500.
godine prije Krista. Buduc¢i da su sun€ani satovi mogli pokazati vrijeme samo tijekom dana,
daljnja iteracija uredaja za mjerenje vremena bio je vodeni sat koji se sastojao od oznacenih
spremnika napunjenih vodom koja je polako curila ili kapljala, a njihova opadaju¢a razina
oznacCavala tijek vremena (Batt, 2017). Sljededi je razvijen pjeS€ani sat koji je funkcionirao na
sliénom principu, pri Eemu je voda zamijenjena pijeskom kao pouzdanijim medijem. Jedan od
drevnih izuma za mjerenje vremena bio je i kineski sat, razvijen uglavnom u vjerske svrhe, a
koji je mjerio vrijeme na nadin da se palio tamjan koji bi svojim sagorijevanjem pruzao
indikaciju vremena koje je proteklo (Pagani, 2001). Ti su satovi dijelili slicha naCela sa
satovima baziranim na svijeCama, kod kojih bi vosak koji je sagorijevao i polagano nestajao
ukazivao na vrijeme koje je proslo (Asser, 1983).

Astrolabi, kao sljedeci stupanj razvoj, bili su poprilicno sofisticirani mehanicki uredaji pomocu
kojih su se mapirala nebeska tijela. Prve verzije pripisuju se izumiteljima iz antiCke Gr¢ke koji
su ih koristili u astronomskim promatranjima, a mogli su posluziti za specificne astronomske
izraCune (Lewis, 2001). Na primjer, perzijski astrolabi podrijetlom iz 11. stolje¢a bili su
sposobni mijeriti vrijeme i sadrzavali su kalendar, a istovremeno su prikazivali i lunarne faze
(Hill & al-Hassan, 2002).

lako se Svicarska danas smatra tradicionalnom zemljom urarstva, umijece izrade mehanickih
satova potje€e iz podruja NjemacCke, gdje poletkom 16. stolje¢a dolazi do znac&ajnijih
tehnolodkih otkrica. S izumom pogonske opruge od strane Petera Henleina iz NUrnberga,
urari su se mogli usredotociti na smanjenje dimenzija satnih mehanizama, 3to je dovelo do
razvoja satova koji su bili dovoljno mali da se mogu nositi (Woodring, 1929). Prije toga ljudi
su koristili razli¢ite vrste mjeraa vremena, poput sunéanih satova i vodenih broj¢anika, dok
prvi satovi koji su koristili mehanizme sa zup€anicima nastaju poCetkom 14. stolje¢a
(Chazanow, 2019). Engleska se spominje kao jo$ jedna od drZzava znacajnih za razvoj
urarstva, u kojoj je djelovalo nekoliko urarskih centara. Valja napomenuti da Korijeni
engleskog urarstva sezu do 16. i 17. stoljeca, kada su zabiljezeni neki od prvih tehnoloskih
napredaka za koje su zasluzni vjesti engleski majstori urarstva (Kelly & O Grada, 2015).
Tijekom 18. stolje¢a, Engleska je postala vodeci centar europskog urarstva proizvodeci
kvalitetne proizvode visokog stupnja sloZenosti, izvozeci pri tome svoje proizvode €ak i do
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Otomanskog carstva i Kine (Davis, 2022.). Engleski urari uspijevali su prodati u inozemstvu
oko 200 tisuca satova godiSnje u tom vremenskom razdoblju (Bezemore, 2019). Valja
istaknuti da su engleski satovi bili visoko cijenjeni od strane korisnika, usprkos njihovoj
relativno visokoj cijeni (Industries: Clock and Watchmaking, 1911).

Kako su engleski urari unaprjedivali svoje vjestine urarstva, mogli su proizvesti sve sloZenije
mehanizme te luksuznije satove. Sve je to rezultiralo daljnjim poveéanjem njihove cijene,
Cinedi ih sve nepristupacnijim Sirem krugu potroSaca. Taj je razvoj situacije stvorio priliku za
jeftinije satove iz uvoza. Nakon stolje¢a svjetske dominacije, engleska urarska industrija usla
je u fazu opadanja nakon $to je domace trziSte postalo preplavljeno krijum¢&arenim jeftinijim
Svicarskim satovima solidne kvalitete (Davis, 2022). Jo$ jedan udarac nekad cijenjenoj
industriji zadali su masovno proizvedeni i jeftiniji, ali i manje kvalitetni, ameriCki satovi koji su
poceli pristizati na trziSte sredinom 19. stoljec¢a (Kelly & O Grada, 2015).

Nekoliko izuma pridonijelo je tehnoloSkom napretku u urarstvu tijekom 17. i 18. stoljeca.
Primjerice, francuski urar Jean-Antoine Lépine izumio je pojednostavljeni tanki mehanizam s
mostovima, Sto je omogucilo urarima da proizvode jo$ tanje satove (Gomelsky, 2014).

Uspon 8vicarskog urarstva

PocCeci Svicarskog urarstva povezani su s Hugenotima, protestantima prognanim iz
Francuske koji su svoje utoCiSte pronasli u Zenevi u 16. stolje¢u (Donzé, 2015). Tijekom
godina uspijevaju pretvoriti grad u kolijevku urarstva. Uz nedostatak sirovina, duge zime i
ograni¢enu poljoprivrednu proizvodnju, Svicarska je imala prirodnu predispoziciju za razvoj
urarstva. Tijekom dugih zimskih mjeseci Svicarski bi seljaci proizvodili komponente za
proizvodaCe satova stacionirane u Zenevi (Gomelsky, 2014). Ovaj poslovni model nabave
komponenti od vanjskih proizvodaCa poznat je kao établissage sustav. Ukratko, ovaj se
sustav sastoji od établisseura, posrednika i niza podizvodaCa koji proizvode odredene
dijelove, a koje proizvodacdi ugraduju u svoje satove (Donzé, 2015). Sustav établissage
dominirao je Svicarskom proizvodnjom satova do kraja 19. stolje¢a (Watch Wiki, 2022.).

Jos$ jedan od &imbenika koji je zna€ajno utjecao na Svicarsko urarstvo jest uvodenje tzv.
zakona o luksuzu u 1566. godini, a koji su ograniCavali noSenje dragulja te zabranili
proizvodnju religioznih predmeta poput krizeva i kaleza (Donzé, 2015). Zbog tih ogranicenja,
zlatari i draguljari ostali su bez posla te se prebacili u urarstvo (Federation of the Swiss watch
industry, 2022.). No, Svicarski urari tada se nisu smatrali tehnoloSkim liderima. Nizozemski,
njemacki, francuski i engleski urar bili su odgovorni za vecinu napretka u urarskoj tehnologiji
u 17.i 18. stoljecu (Gomelsky, 2014). Medutim, Svicarska industrija satova ubrzo se razvila u
glavnog izazivacCa i disruptora industrije satova u Velikoj Britaniji (Donzeé, 2015). Dok su
1800. godine i Engleska i Svicarska proizvele pojedinacno oko 200 tisu¢a satova, do 1850.
godine Svicarska proizvodnja doseze oko 2.2 milijuna komada, dok se britanska proizvodnja
prakti¢ki nije povecanje (Gomelsky, 2014). Ipak, taj rast proizvedenih koli¢ina nije slijedilo i
unapredenje kvalitete proizvoda (ibid).

Zbog établissage sustava i podjele rada, proizvodaCi komponenti postali su visoko
specijalizirani za proizvodnju odredenih dijelova, Sto je s vremenom dovelo do poboljSanja
ukupne kvalitete. Velika potraznja za relativno jeftinim Svicarskim satovima na britanskom i
ameriCkom trZidtu rezultirala je daljnjim poveéanjem proizvodnih kapaciteta. Zanimljivo je da
je umjesto industrijalizacije Svicarske proizvodnje satova, proizvodna specijalizacija otisla
korak dalje s jo$ fragmentiranijim aktivhostima (Donzé, 2015.). Zasebne skupine aktivnosti ili
operacije potrebne za proizvodnju sata porasle su s 54 na oko 100 izmedu 1830. i 1870.
godine (Fallet-Scheurer, 1912).

lako Svicarski urari u svojim po€ecima nisu bili tehnoloski lideri, fokus na kvalitetu proizvoda i
tehnolodka poboljSanja s vremenom su se unaprijedio. lzvrstan primjer domiSljatosti
Svicarskih urara slucaj je izuma tourbillion mehanizma. Vjerojatno jedan od najslozZenijih
mehanizama satova, tourbillion je patentirao Abraham-Louis Breguet 1801. godine (Swatch
Group, 2021). Rije€ je o tehnoloSkom rjedenju koje smanjuje utjecaj gravitacije i vibracija na
to¢nost i performanse sata (ibid). JoS jedan dobar primjer vrijedan spomena je izum
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mehanizma krunice za navijanje sata od strane Adriena Philippea 1842. godine (Federation
of the Swiss watch industry, 2022).

U 1910-im, Svicarska industrija satova pocela je dominirati svjetskim trziStem (Knickerbocker,
1976). Industrija je uspjela posti¢i visoku razinu tehnolodkog razvoja, Sto je dovelo do
vrhunske proizvodne kompetencije, visoke kvalitete proizvoda te znalajne paZnje za
vizualne detalje sata (Glasmeier, 1991). Povrh toga, tradicionalna vertikalna integracija
Svicarske industrije satova i sama koli€ina proizvedenih satova rezultirali su ekonomijom
razmjera i niskim cijenama. Osim znacaja tehnoloSkog i proizvodnog napretka, Svicarska
industrija satova prepoznala je i potrebu za diferencijacijom proizvoda. S tim u svezi,
poCetkom 1900-ih oznaka "Swiss Made" pojavila se kao simbol tehnicke kvalitete i estetike
satova proizvedenih u Svicarskoj (Mudambi, 2005).

Tijekom 1910-ih i ranih 1920-ih, potroSali se prebacuju s dzepnih na ruéne satove,
djelomi¢no zbog funkcionalnih razloga i prakti¢nosti, ali i zbog mode. lako su urari izradili
prve ruéne satove vec tijekom osamnaestog i devetnaestog stolje¢a, nosile su ih uglavnom
zene, dok se tek u kasnijem razdoblju njihova popularnost poveéala i medu muskarcima
(Boettcher, 2022). Kao prijelazno rieSenje izumljen je remen za zapeSée. Zbog svog dizajna
omogucio je noSenje tradicionalnog dzepnog sata oko ru¢nog zgloba. Ruéni sat, u obliku
kakvog ga i danas poznajemo, dizajnirala je i patentirala Svicarska urarska tvrtka Dimier
Freres & Cie 1903. godine (Batt, 2015). UZ to, vojnici koji su sudjelovali u |. svjetskom ratu
preinaCavali su svoje dzepne satove dodavanjem remena kako bi ih mogli nositi na ruci
(Belcher, 2013). Izgleda da je bilo za vojnike neprakticno da posegnu u dzepove kako bi
provijerili to€no vrijeme.

Tradicionalno, Svicarsku industriju satova sacinjavao je velik broj individualnih proizvodaca,
kao Sto su Vacheron Constantin, Hublot, Omega i Tissot. Medutim, Velika depresija koja je
zapocela 1929. prisilila je Svicarsku industriju satova na konsolidaciju, §to je rezultiralo time
da su se mnogi brendovi u industriji pridruzili jednom od dva novoosnovana konglomerata -
SSIH (Société Suisse pour I'Industrie Horlogére) osnovanom 1930. i ASUAG (Allgemeine
Schweizerische Uhrenindustrie AG) osnovanom 1931. godine (Mudambi, 2005).

Do kasnih 1940-ih Svicarska urarska industrija dominirala je trziStem Cinec¢i do 80% svjetske
proizvodnje (Glasmeier, 2000). lznenaduju¢e, ovaj rast Svicarskog izvoza dogodio se
uglavnom tijekom Drugog svjetskog rata, kada su globalni trgovinski putovi bili zna¢ajno
poremeceni (ibid).

Tradicionalizam Svicarske industrije satova i kvarcna kriza

Sredinom 20. stolje¢a dogada se daljnji razvoj industrije te se unapreduje produktivnost zbog
poboljSanja proizvoda i proizvodnog procesa te uvodenja sustava masovne proizvodnje
(Glasmeier, 2000). Slijedom toga, proizvodaci su mogli ponuditi pristupacnije satove trzistu.
No, Svicarska industrija satova nije u potpunosti prihvatila taj tehnoloski napredak, ostajuci
usredotocena na troskovno intenzivhu manualnu proizvodnju i sustav établissage (Donzé,
2014.).

Medutim, tradicionalizam 3vicarske industrije satova stekao je odredene kratkoro¢ne Koristi,
barem iz marketinSke perspektive. Sredinom 1960-ih NASA je nabavila vec¢u koli¢inu satova
razli€itih marki te na njima provela vrlo zahtjevan set testova kako bi provjerila njihovu
izdrzljivost i to€nost. Model Omega Speedmaster uspjesno je proSao sve testove i postao
sluzbeni sat NASA-e za svemirske letove te i prvi model sata kojeg su na Mjesec ponijeli
astronauti Apolla 11 (Mazzardo, 2021). lako je ,Swiss Made“ ostao snazan element
diferencijacije, svjetsko trziSte pocelo se okretati jeftinijim ameriCkim i japanskim satovima,
Sto dovodi do pada pridaje Svicarskih satova tijekom 1960-ih (Mudambi, 2005). Negativni
trend nastavit e se i u sljede¢em desetljecu.

Kvarcna kriza odnosi se na situaciju u koju je doSla Svicarska industrija satova pojavom
jeftinih ru¢nih satova s kvarcnim mehanizmom koje su na trziSte uveli konkurenti s Dalekog
istoka 1970-ih te poCetkom 1980-ih (Glasmeier, 1991). lako je Svicarska industrija satova bila
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predvodnica u tehnolo8kom razvoju kvarcnog mehanizma, nije uspjela adekvatno
komercijalizirati tu inovaciju (Donzé, 2015.). S druge strane, Seiko i drugi japanski
proizvodacCi satova brzo su usvojili tehnoloSku inovaciju Sto je ubrzo rezultiralo njihovim
globalnim vodstvom u proizvodnji satova (Glasmeier, 2000). Nazalost, Svicarska industrija
satova nije shvatila stvarnu razinu prijetnje jeftinih kvarcnih satova. Tradicionalni i
konzervativni Svicarski urari smatrali su mehani¢ke satove jedinim autenticnim satovima i
vjerovali su da ce kupci takoder nastaviti cijeniti umijeCe sastavljanja mehanickih
mehanizama (Dreifuss, 2011). Medutim, trziSte je pozitivho reagiralo prema kvarcnim
satovima, $to je rezultiralo znacajnim padom prodaje za Svicarsku industriju satova (Donzé,
2015).

Godine 1979., zbog negativnih trendova, Svicarska vlada i Svicarske banke razmatrale su
prodaju ili €ak gasenje industrije satova te su angazirale Nicolasa G. Heyeka kao savjetnika
(Pope, 2010). Nakon provedene temeljite industrijske analize, Hayek je spoznao razinu
njezinu neucinkovitost zbog neadekvatne marketinSke strategije i nedostatka automatizacije
proizvodnje (Dreifuss, 2011). Slijedom toga, Svicarski satovi bili su skupi za proizvodnju i nisu
se mogli uspjesno natjecati s jeftinijim kvarcnim satovima s Dalekog istoka. Medutim, Hayek
je vidio priliku za oZivljavanje industrije, po€evsSi s racionalizacijom i poboljSanjem
ucinkovitosti. Stoga je predloZio spajanje dvaju glavnih Svicarskih konglomerata, ASUAG-a i
SSIH-a, Cime bi se smanijili troSkovi (Pope, 2010). Banke koje su angaZzirale Hayeka
prihvatile su prijedlog, a spajanje se dogodilo 1983. godine (Donzé, 2014). Medutim, iako su
pocetni rezultati koncentracije bili pozitivni, banke su odluCile da nece u potpunosti slijediti
planove za obnovu industrije, S$to je Hayeku omogucilo da preuzme veliki udio u
novoosnhovanom poslovnom subjektu nazvanom Société Suisse de Microélectronique et
d'Horlogerie (SMH), kupnjom vecinskog udjela 1984. godine (Childs, 2010).

Hayekov plan da ponovo pokrene Svicarsku industriju satova sastojao se od dvije glavne
strategije. Prvo je odlucio povecati cijene luksuznih marki, kao 5to su Omega, Longines,
Tissot i Breguet, naglaSavajuéi bastinu Svicarske industrije satova (Donzé, 2015). Nadalje,
pozicionirao je Omegu kao vrhunsku marku kako bi se izravno natjecao s Rolexom (Wegelin,
2010). Drugi dio Hayekove strategije povezan je s markom Swatch, koja je oblikovana kao
odgovor Svicarske industrije satova na prijetnju jeftinijih dalekoistoCnih marki. Da bi se
primijenila strategija cjenovne konkurencije, tradicionalni poslovni model Svicarske industrije
satova treba se promijeniti. 1z tog su razloga, metalna kuciSta zamijenjena plasticnim,
smanjen je broj dijelova u kvarcnom mehanizmu te unaprijeden postupak sastavljanja sata,
Sto je rezultiralo nizim troSkovima proizvodnje (Tushman i Radov, 2000). Ono $to je bilo
najzasluznije za oporavak Svicarske industrije satova pomoc¢u marke Swatch bila je inovacija
proizvoda (novi dizajn sata) i inovacija procesa (automatizirani proizvodni postupak koji je
smanjio troSkove), zajedno s trZiSnim repozicioniranjem proizvoda. Tradicionalne marke
Svicarskih satova naknadno su repozicionirane kao predmeti luksuza i prestiza, a ne
primarno kao luksuzni satovi (Donzé, 2014).

Satovi Swatch postigli su veliki komercijalni uspjeh. Umjesto klasicnog cjenovnog
konkuriranja dalekoistocnim proizvodac¢ima, Swatch se odlucio za potpuno drugadiji pristup.
Slijededi ideje i principe poslovnog modela brze mode (fast fashion), Swatch je uveo praksu
predstavljanja nekoliko redovitih i ograniCenih kolekcija relativno kratkog trajanja, odnosno
sve dok ih se ne bi zamijenilo novom kolekcijom (Draskovi¢, Markovi¢ & Petersen, 2018.).
Kao zabavna marka, Swatch se primarno pozicionirao kao modni dodatak, a ne kao sat.
Ipak, Swatch se takoder oslanjao i na efekt zemlje podrijetla, a "Swiss Made" se pokazao
kao uspjeSan element diferencijacije, ali i opravdanje za viSu cijenu od dalekoistocne
konkurencije (Taylor, 1993).

Buduc¢i da je Swatch obranio poziciju industrije na podrucju niZzeg cjenovnog ranga, a niz
tradicionalnih marki pokrio je srednji i viSi cjenovni segment, Svicarska industrija satova
snazno se oporavila od kvarcne krize sredinom 1980-ih, uz kontinuirani rast koji se nastavio
tijekom 1990-ih i 2000-ih (Donzé, 2014). lako je rast kvantitativno uglavnom potaknut
prodajom satova s kvarcnim mehanizmom nizeg i srednjeg cjenovnog razreda, od 2000-ih
godina pocinje rasti i udio mehanickih satova, kako srednjeg, tako i viSeg cjenovnog razreda
(Raffaelli, 2019.).
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Izazovi pametnih satova i promjenjivih potrodackih trendova

Teorija navodi da je pad prodaje u industriji prvenstveno uzrokovan dvama glavnim
Cimbenicima, a to su tehnoloSka supstitucija i promjena preferencija potrosaca (Grant, 2018).
Gledajuci ¢Cimbenike okruzenja koji su utjecali na Svicarsku industriju satova nakon recesije u
2008. i 2009. godini, €ini se kako je to bio poCetak novih negativnih trendova. Prema
istraZivanjima, mlade generacije potrodaCa pokazuju povecane preferencije prema ulaganju
u iskustvena dobra, poput putovanja, a ne u skupe materijalne stvari poput luksuznih satova
(Dalton, 2018). Dodatno potaknuta putem drudtvenih mreza, konzumacija iskustvenih dobara
predstavlja veci kapital za pohvaliti se od kupnje Svicarskog sata, a i niZe je cijene. Nadalje,
pojava i rast prodaje pametnih satova znacajno su utjecali na prodaju Svicarskih satova.
Zvuci iznenadujuce da je samo Apple Watch nadmasio cijelu Svicarsku industriju satova po
broju isporu€enih jedinica tijekom posljednjeg tromjesecja 2017. godine (Strategy Analytics,
2020). Taj se negativni trend nastavio i sljedecih godina. Dok je Apple isporucio oko 22,5
milijuna pametnih satova u 2018. godini, cijela Svicarska industrija satova isporucila je 24,2
milijuna satova u istom razdoblju (Tech Desk, 2020). U 2019. godini Apple je nadmasio cijelu
Svicarsku industriju satova na godi3njoj razini, isporucivsi 30,7 milijuna pametnih satova, dok
su klasi¢ne Svicarske marke pale na priblizno 21 milijun jedinica (Sky News, 2020).

Valja napomenuti da koncept pametnog sata postoji ve¢ desetlje¢ima. Od sredine 1970-ih,
proizvodacdi satova pokuSavaju proSiriti funkciju mjerenja vremena s moguénostima koje
pruza tehnologija mikroraCunala, a jedan od prvih primjera bio je sat s kalkulatorom Calcron
predstavljen 1975. godine (Gregersen, 2022). Tijekom 1980-ih uvedeno je nekoliko modela s
raunalnim mogucénostima, a medu njima je i Seiko RC-1000 koji se mogao povezati s
osobnim racunalom putem kabela (Kakizawa, 1984 ). Tehnicki razvoj nastavio se i u sljede¢im
desetlje¢ima, ali koncept pametnog sata ostao je proizvod namjenjen trZidnoj nisi, bez
stvarne potraznje za njim na masovnom trZidtu (Dingle, 2013). Sama kategorija proizvoda
postala je vaZzna i zapazena od strane potrodaca nakon $to je Apple uSao na trZiste sa svojim
Apple Watchom 2015. godine, Sto je rezultiralo poveéanjem trziSta pametnih satova za oko
460% u odnosu na prethodnu godinu (Thompson, 2018). Slijedom toga, prodaja Svicarskih
satova po cijeni nizoj od 200 CHF naglo se smanijila (Deloitte, 2017). Zanimljivo je da
Svicarska industrija satova ponovno nije uspjela otkriti stvarnu prijetnju ovog novog "kvarca".
Deloitte (2017) je proveo istrazivanje medu Svicarskim rukovoditeljima satova 2017. godine,
a 72% njih nije vidjelo prijetnju pametnih satova ili mogucnost da ta kategorija proizvoda
utjeCe na prodaju Svicarskih satova.

S tehnoloSkog aspekta, pametni sat je u potpunosti razli€iti od tipicnog Svicarskog sata s
kvarcnim ili mehani¢kim mehanizmom. Pametni sat predstavlja tehnoloSku konvergenciju
funkcionalnosti u uredaju koji izgleda kao tradicionalni sat. Gledajuci sa strane performansi,
performanse pametnog sata mjere se kroz brojne atribute koji su neusporedivi s
tradicionalnim Svicarskim satovima. Poclevsi od komunikacijskih mogucnosti (e-posta,
telefon...), moguénosti zabave (igranje igara), navigacijskih moguénosti (ugradeni GPS), do
jednostavnog mjerenja vremena, pametni satovi pruzaju razli¢ito iskustvo korisniku u odnosu
na tipi¢an Svicarski sat. Uzevsi u obzir navedeno, pametni satovi mogu se smatrati primjerom
tehnolodke zamjene i novom disruptivhom tehnoloSkom silom koja ima vrlo negativan utjecaj
na prodaju Svicarskih satova (Tripsas, 1997). Dodatna znaCajka pametnih satova koja ih €ini
sve vrjednijima za potroSace je njihova kompatibilnost s nizom drugih tehnoloskih uredaja s
kojima zajedno Cine ekosustav. Nadalje, pametni satovi mogu se percipirati kao miniracunala
ili pametni telefoni smanjeni na veli¢inu ruénog nosivog uredaja. Njihova unutarnja
arhitektura u vecoj mjeri podsjeCa na pametni telefon, a ne na tradicionalni sat, unatoC
slicnosti vanjskog kucista. Valja napomenuti da se tvrtke koje su suoCene s tehnoloSkom
zamjenom znatno teZe prilagodavaju izazivaCu kada postoji velika razlika na razini
arhitekture (Grant, 2018). Konac¢no, proizvodaci pametnih satova proSirili su svoje resurse i
mogucnosti iz drugih industrija u industriju satova (povezana diversifikacija u njihovom
slucaju), Sto je za Svicarske proizvodace satova velik izazov jer ne raspolazu ni¢im sli¢nim.
Posebno suoceni s izazovom koji predstavljaju ekosustavi uredaja koje su tehnoloske tvrtke
izgradile u posljednjem desetljeéu.

Ipak, Svicarska industrija satova konacno je prepoznala vaznost nove tehnologije te, iako
prili¢no kasno, odlugila se prikljuciti modernim tehnolodkim trendovima. Tissot je 2020. na
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trzidtu predstavio model T-Touch Connect Solar, prvi Svicarski sat s vrlo niskom potroSnjom
energije i moguénosc¢u povezivanja s pametnim telefonima za prikaz obavijesti (SWI, 2020).
S obzirom na specifikaciju proizvoda, Tissot T-Touch Connect Solar zapravo nije pametni sat
usporediv s Apple Watchom ili Samsung Galaxy Watchom. ViSe je hibridni koncept u kojem
je kvarcni mehanizam dobio tehnolo$ku nadogradnju u obliku povezivosti. Druge marke, kao
Sto su Tag Heuer i Hublot predstavile su prave pametne satove temeljene na Googleovim
Wear operativnom sustavu i Qualcomm Snapdragon Wear procesorima. UnatoC tome sto
zapravo nisu pametni satovi proizvedeni u Svicarskoj, njihovi cjenovni rangovi ostaju vrlo
Svicarski. Na primjer, Hublotov Big Bang e s titanijskim kucistem ima cijenu od 5,200 USD,
dok je model s kuciStem od crne keramike po cijeni od 5,800 USD (Lyles, 2020). lako kuciste
i marka mogu samo djelomi¢no opravdati cijenu, Hublotov pametni sat u osnovi je izgraden
oko jeftinog softvera i hardvera koji nisu Svicarski, $to njegovu cijenu €ini gotovo proizvoljnom
(Barber, 2020). Jedina prava ekskluzivnost ovog pametnog sata, osim same marke, je da se
proizvodi u ograni¢enoj koli€ini.

SuocCena sa spomenutom prijetnjom tehnolo8ke zamjene i promjene preferencije, narodito
medu mladim dobnim skupinama, Svicarska industrija satova na$la se suoena s poznatim
izazovom tehnoloSke prijetnje. Dok je prije pola stolje¢a, suofena s realnom prijetnjom
vlastitog nestanka, 3vicarska industrija satova uspjela pronaci ucinkovit, s pravom se
postavlja pitanje hoce li se to ponovo dogoditi i koje su raspoloZive opcije? S druge strane,
nemogucnost pronalaska adekvatnog odgovora moZze prisiliti Svicarsku industriju satova na
redefiniranje poslovne strategije te transformaciju u igraca koji ¢e egzistirati u domeni trziSne
niSe luksuznih satova.

ZakljuCak

Svicarska industrija satova ponovo je u fazi je opadanja. Uzroci opadanja mogu se pripisati
tehnolo8koj zamjeni unutar kategorije proizvoda i promjeni preferencija potroSaca. Naravno,
ovo nije prvi puta da se Svicarska industrija satova nasla u ovakvoj situaciji. Pojava kvarcne
tehnologije prije pola stolje¢a u osnovi je za Svicarsku industriju satova predstavljala gotovo
identican strateSki izazov s kojima se i danas suoCava. Hoce li i kako Svicarska industrija
satova odgovoriti na nove izazove ostaje pitanje.

Nastavak dosadasnje strategije nesumnjivo ¢e dovesti do smanjenja prihoda i dobiti, dok ¢e
buduénost industrije biti vrlo neizvjesna. Nereagiranje na trenutnu prijetnju u osnovi znaci ne
imati strategiju kako ucinkovito odgovoriti. Ovakav fatalistiCki pristup u strateSkom kontekstu i
necinjenje zasigurno nece rezultirati poboljSanjem.

Odgovor na izazov koji su postavili proizvodaci pametnih satova znaéi uéi u natjecateljsku
borbu u kojoj Svicarskoj industriji satova nedostaje mnogo resursa, a oni koje ima mogu se
pokazati suviSnima, ako ne i zastarjelima. Koje opcije ostaju Svicarskoj industriji satova?
Hoce li se poduzetniCki orijentirani vizionarski voda sa znanjem i uvjerljivim utjecajem pojaviti
na putu ponovnog uspona Svicarskih proizvodaCa satova, ili odgovori leze u stvaranju
strateskih saveza s kljucnim izaziva€ima?

lako je ova studija ograniena na jednu industriju, spoznaje do kojih se dolazi povijesnom
analizom mogu se primijeniti i u drugim djelatnostima. Disruptivne tehnologije i promjene u
preferencijama potrodaa mogu u velikoj mjeri ugroziti pozicije tradicionalne poslovne
modele. |1z tog razloga, vazno je pronalaziti adekvatne odgovore na tehnoloSke promjene, a
jos§ je vaznije predvoditi te promjene, Sto bi trebao biti strateski pristup trziSnog lidera.
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