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ABSTRACT

In a world where technological advancements occur at an exponential rate, innovation
is no longer optional but has become essential for the survival and growth of companies. This
dissertation aims to holistically explore the impact of implementing an employee centered in-
novation in the retail sector. Extending beyond financial aspects, it prioritises intangible fac-
tors such as employee satisfaction and corporate social responsibility.

The research methodology follows a mixed approach, integrating cost-benefit analysis
to quantify tangible financial impacts, along with Likert scale-based questionnaires to assess
intangible benefits like employee satisfaction. This holistic perspective led to the creation of
an innovative framework, which served as the basis for the empirical part of the dissertation,
combining the key elements of cost-benefit analysis with Design Thinking models.

This dissertation, conducted in collaboration with Jerénimo Martins, a major company
in the food retail sector, presents a tangible and intangible assessment of the KIWI application,
a digital innovation designed to improve operational efficiency and the quality of life for em-
ployees in Pingo Doce stores. The results indicate that the KIWI application generates positive
financial returns within 25 months and achieves a 99% return over a seven-year period. Fur-
thermore, it contributes to a significant increase in employee satisfaction, fostering greater ef-
ficiency and engagement in the workplace.

The conclusions offer valuable insights for decision-making regarding KIWT's future
and provide a solid foundation for evaluating future innovative products, with a particular
focus on employee satisfaction, sustainability, and social responsibility.

Keywords: Innovation, Retail, Employee Satisfaction, Cost-Benefit Analysis, KIWI
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RESUMO

Num mundo em que os avangos tecnolégicos ocorrem a um ritmo exponencial, a ino-
vacdo deixou de ser opcional, tornando-se necessdria para a sobrevivéncia e crescimento das
empresas. A presente dissertagdo tem como objetivo explorar de forma holistica, o impacto da
implementagdo de uma inovagdo no setor do retalho, centrada no colaborador. Indo para além
de aspetos financeiros, serd dada primazia a aspetos intangiveis como a satisfacdo do colabo-
rador e responsabilidade social corporativa.

A metodologia de investigagdo segue uma abordagem mista, integrando uma andlise
custo-beneficio para quantificar os impactos financeiros tangiveis, juntamente com questiona-
rios baseados numa escala de Likert para avaliar os beneficios intangiveis, como a satisfagdo
dos colaboradores. Esta visdo holistica motivou a criagio de uma Framework inovadora, que
serviu de base para a parte empirica da dissertacdo, integrando os principais aspetos de uma
andlise custo-beneficio com a ideologia dos modelos de Design Thinking.

Esta dissertagdo, realizada em colaboragdo com a Jerénimo Martins, uma grande em-
presa do setor de retalho alimentar, apresenta uma avaliacdo tangivel e intangivel da aplicacdo
KIWI, uma inovacao digital concebida para melhorar a eficiéncia operacional e a qualidade de
vida dos colaboradores nas lojas da cadeia Pingo Doce. Os resultados mostram que a aplicagdo
KIWI gera retornos financeiros positivos em 25 meses e um retorno de 99% num prazo de sete
anos. Além disso, contribui para um aumento significativo da satisfagdo dos colaboradores,
promovendo uma maior eficiéncia e envolvimento no local de trabalho.

As conclusdes oferecem informagdes valiosas para a tomada de decisdes sobre o futuro
da KIWI e proporcionam uma base sélida para a avaliagdo de produtos inovadores no futuro,
com foco especial na satisfacdo do colaborador, sustentabilidade e responsabilidade social.

Palavas chave: Inovacédo, Retalho, Satisfacdo de Colaborador, Andlise Custo-Beneficio, KIWI
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1
INTRODUCTION

The urgency of innovation, which in simple terms implies introducing something new
or making changes to something already established [1], has been particularly pronounced
across various industries, further amplified recently by the rapid rise of digital technology [2].
The expression "Innovate or die," attributed to Peter Drucker, clearly reflects the current situ-
ation faced by companies today, as the shift to digital technology (encompassing cloud com-
puting, mobile, Internet of Things (IoT), data analytics, DevOps, and artificial intelligence and
machine learning) has drastically transformed the way businesses operate, fostering a strong
desire to be agile and continuously seek ways to leverage technology for business improve-
ment [2].

1.1 Relevance of the Topic

This boom in innovation and technological development is transforming the way people
live and work. It is the responsibility of leaders and managers to continuously evaluate emerg-
ing solutions to ensure a successful future in an era where the transformation of the present is
constant [3]. And, if they fail to do so, they risk becoming an example of the expression men-
tioned in the previous paragraph ("Innovate or die"). Blockbuster Entertainment Inc. (video
game and home movie rental service provider) and Toys "R" Us are two prominent examples
of this. Their insistence on maintaining a physical store presence, coupled with a refusal to
invest in digital platforms, led to the decline of their once-successful businesses. These com-
panies clearly exemplify the notion that reluctance to innovate can crush a business [4].

More specifically, the retail industry has experienced a growing trend in the adoption of
new technologies over the past decade, primarily driven by digitalization. In a report from
April 2024 about "The Innovation edge for retailers”, BCG (Boston Consulting Group) states
that the change in consumer habits and preferences is resulting in the need for more innova-
tion by retailers, and at a fast pace [5]. According to a recent research conducted by BCG and
the World Retail Congress, retailers with industry-leading innovation practices outperform
their competitors by a significant margin [5].

Furthermore, the development of digital solutions with a focus on sustainability and
social responsibility, understood as the integration of good social, environmental, and labour
practices into a company's daily operations [6], is becoming increasingly important [7]. The



United Nations Environment Programme (UNEP) advocates for the use of digital technologies
to ensure a sustainable future, asserting that by following this path, it will be possible to ad-
dress environmental challenges, ensure the well-being of the planet, and mitigate climate
change [8].

1.2 Motivation and Expected Contribution

Monitoring the performance of innovation, both socially and financially, is as important
as investing in it. This dissertation explores how the implementation of an employee centered
innovation in the retail sector can be assessed comprehensively. Beyond financial metrics, it
examines the intangible benefits, particularly employee satisfaction. This is significant because
empowered retail employees, whose primary role is customer service, are a key differentiator
among competitors. Additionally, companies are increasingly committed to creating positive
social impacts, aligning with corporate social responsibility.

The focus on employee centered innovation remains underexplored in the current liter-
ature, presenting a valuable opportunity to expand knowledge in this area. The novelty of this
dissertation is its emphasis on employee satisfaction, particularly for those directly serving
customers, without neglecting other key factors such as financial performance and operational
efficiency. While employee satisfaction is crucial, especially in the service sector, the study also
provides insights applicable across industries aiming to enhance customer experience and
overall business outcomes.

Additionally, the dissertation includes a Case Study developed in collaboration with Je-
rénimo Martins, which evaluates the tangible and intangible benefits of implementing an in-
novative application, named KIWI, in Pingo Doce stores. The study focuses on how store em-
ployees perceive the application, both generally and in relation to specific functionalities.

The contribution of this dissertation is to underscore the significance of an innovation in
enhancing employee satisfaction within the retail sector.

1.3 Research Questions

In order to promote a cohesive and focused dissertation, it is crucial to define from the
outset the research questions that drive this study. Thus, a set of general questions was defined
to provide a broad theoretical context, allowing the study to explore the larger implications of
innovation, employee satisfaction, sustainability, and social responsibility. Those questions
are the following:

¢ What evaluation framework could be used to assess the impact of an employee
centered retail innovation, considering both tangible and intangible factors?
o How can a retail innovation impact employee satisfaction?
o What metrics and methods can be used to measure the impact of retail in-
novation on employee satisfaction?



e How does the implementation of an employee centered innovation in the retail
sector affect corporate sustainability goals and social responsibility?

In order to deeply understand the proposed research questions, an empirical Case
Study is presented. It approaches the tangible and intangible impacts from the implementation
of an innovation in the retail sector, more specifically at Jerénimo Martins (JM), with the inno-
vative application called KIWI, directed to employees. These questions are closely aligned
with the practical aspects of the project and facilitate a concrete evaluation of the innovation’s
performance within the company, providing both a theoretical grounding and practical rele-
vance. Thus, the two following questions were considered:

¢ What is the Payback Period and Return on Investment of an employee centered

retail innovation called KIWI, for a single store?

e How satisfied are retail sector employees with the implementation of the KIWI
application and its functionalities?

These research questions provide a comprehensive framework for the dissertation, bal-
ancing both theoretical exploration and practical application. The general questions set the
stage for understanding the broader implications of innovation, while the specific questions
focus on evaluating the tangible and intangible outcomes of the KIWI application in the real
world. This dual approach ensures that the study contributes meaningfully to both aca-
demic theory and business practice.

1.4 Research Methodology

The methodology employed in this study integrates both theoretical research and em-
pirical analysis to comprehensively assess the impact of employee-centred retail innovation.
The research adopts a mixed-methods approach, combining both quantitative and qualitative
data to provide a holistic view of the innovation’s effects. The theoretical foundation is built
on core concepts such as cost-benefit analysis (CBA), employee satisfaction, and design think-
ing. These frameworks guide the development of an evaluation model that addresses both the
tangible and intangible impacts of the KIWT application.

For the intangible aspects, particularly employee satisfaction, Likert-scale question-
naires were developed to capture detailed feedback from employees about their experiences
with the KIWT application. These surveys measured various aspects, including ease of use,
perceived usefulness, and overall satisfaction. The collected responses were analysed using
statistical tools, specifically JASP, to conduct reliability tests such as Cronbach’s alpha, ensur-
ing the consistency and validity of the survey results. Descriptive statistics, normality checks,
and comparative analyses were then performed to examine employee satisfaction across dif-
ferent stores, focusing on differences between those with and without KIWI. This analysis pro-
vided valuable insights into how the innovation affected employee engagement, motivation,
and productivity.



To assess the tangible, financial impacts of the KIWI application, a detailed cost-benefit
analysis (CBA) was conducted. This analysis focuses on key financial metrics including net
present value (NPV), return on investment (ROI), and payback period (PBP). These indicators
were calculated using data from the company’s records, which provided insight into the costs
associated with the implementation and the resulting benefits. The CBA considered both cap-
ital expenditures (CAPEX) and operational expenditures (OPEX), with particular attention
given to operational efficiencies, labour cost savings, and the longer-term financial impact of
the innovation. In addition, scenario analyses were employed to test the robustness of the fi-
nancial outcomes under different assumptions and environmental factors, providing a com-
prehensive financial assessment of KIWI's value.

This study’s methodology was also guided by the principles of design thinking, allowing
for an iterative and flexible approach throughout the research process. The use of feedback
loops and continuous refinement ensured that the evaluation framework remained aligned
with both theoretical insights and real-world data. By combining the financial rigour of cost-
benefit analysis with the nuanced understanding of employee satisfaction, this methodology
offers a comprehensive and balanced assessment of the KIWI application, providing a deeper
understanding of the multifaceted impact of employee-centred innovation in the retail sector.

1.5 Dissertation Structure

To clearly outline the organization throughout the document, the following list presents
each chapter along with a summary of its content:

CHAPTER 1 - INTRODUCTION

This chapter outlines the objectives of the dissertation, and the research questions it
aims to address, as well as the context and relevance of the chosen topic. It also covers the
motivation behind the study, the research methodology, and limitations. Additionally, it in-
cludes the current section on the structure of the dissertation, which aims to inform the reader
about how the topics are organized and presented throughout the document.

CHAPTER 2 - DIGITAL AGE AND INNOVATION

The first chapter of the literature review explores different facets of innovation, starting
with a broad overview before focusing on its application in the retail sector and the current
state of key technologies in this field. It combines theoretical concepts with real-world case
studies, drawing on insights from recent research. The chapter concludes with an introduction
to Design Thinking, a concept closely linked to innovation that inspires the practical compo-
nent of this study.

CHAPTER 3 - A FRAMEWORK TO ASSESS INNOVATION IMPACT



This chapter advances the literature review by merging theoretical and practical as-
pects relevant to the dissertation. It begins with an overview of cost-benefit analysis (CBA),
detailing its traditional phases and its use in economic and financial evaluations. The focus
then shifts to the significance of employee satisfaction, emphasizing the need to incorporate
intangible factors into these assessments. Finally, the chapter presents a novel framework de-
veloped by the author, integrating Design Thinking and CBA for a holistic product evaluation.

CHAPTER 4 - CASE STUDY: KIWI APPLICATION VALUE ASSESSMENT

In this chapter, the entire Case Study designed to address the research questions and
achieve the proposed objectives is explored in detail. The chapter follows the traditional Case
Study structure, including context, methodology, analysis, results, and discussion. The pri-
mary focus is on developing and analysing KIWI satisfaction surveys and evaluating the ap-
plication's financial performance. The approach to the project described in this Case Study was
driven by the Framework outlined in the previous chapter.

CHAPTER 5 - CONCLUSIONS

This chapter provides the final considerations of the dissertation, including a detailed
analysis of its functions and conclusions. It reflects on the limitations of the employed meth-
odology, offers suggestions for future research, and presents a critical interpretation of the
study as a whole.






2
DIGITAL AGE AND INNOVATION

The digital era has revolutionized industries, driving innovation to the forefront of busi-
ness strategy. This chapter explores the concept of innovation, tracing its evolution and exam-
ining its implications within the retail sector. By connecting theoretical foundations with real-
world applications, it lays the groundwork for understanding the role of technology and de-
sign thinking in shaping innovative solutions.

2.1 The concept of Innovation

Innovation is inherently interdisciplinary, often examined through the lenses of econom-
ics and management. It encompasses not only the creation of new products and the commer-
cialization of inventions but also humanitarian, social, and institutional changes [9].

In [10], the author clearly distinguishes between innovation and invention, stating that
the former can be seen as a derivation of the latter. Invention involves creating new products
or processes with potential industrial applications, though many do not impact production or
markets. Innovation, however, is a social phenomenon occurring when an invention signifi-
cantly affects production and markets, transforming scientific and technological knowledge
into economic wealth, social well-being, and human development.

A clear definition of innovation is given by Everett Rogers in [11], where he states that
"an innovation is an idea, practice, or object that is perceived as new by an individual or other
unit of adoption". The different speed at which an innovation spreads is a subject of Rogers'
study and will be addressed later in this literature review.

Furthermore, it can be useful to Introduce the topic disruptive innovation early on.
Defined by Harvard Business School professor Clayton Christensen in the early 1990s [12],
disruptive innovation is defined as a process where a smaller company with fewer resources
successfully challenges established incumbent businesses [13]. However, according to article
[14] this term is often misunderstood and misapplied. In the same sense, the author of [15]
argues that disruptive innovation has been overgeneralized, confusing business model inno-
vation and radical product innovation, emphasising that business model innovation, like Am-
azon’s redefinition of book selling, and radical product innovation, such as personal comput-
ers, are distinct phenomena requiring different management approaches.



In 2022, McKinsey & Company published an article titled "What is Innovation” [16],
stating that innovation is crucial for substantial net new growth and economic profit. The ar-
ticle asserts that companies excelling in innovation tend to significantly outperform their com-
petitors.

In a survey aimed at assessing the proficiency level of 183 companies concerning inno-
vation, it was concluded that companies utilising essential elements of innovation achieve a
substantial performance advantage. Mastering innovation can result in profits 2.4 times
greater compared to other competitors [16]. According to the same article, successful innova-
tion has historically derived from a union of various elements, with the three most important
being the "who," the "what," and the "how".

Firstly, the "who" is related to an unmet customer need, where it is necessary to define
who the consumer is and what problems they want to see resolved. Secondly, the "what" per-
tains to the solution, requiring consideration of whether it is convincing and can indeed be
executed. Lastly, the "how" is associated with the challenge of creating a business model that
allows value creation with the defined solution, specifically considering how the solution can
be monetised [16].

2.1.1 Innovation Adoption Phases: from Innovators to Laggards

Once the topic of innovation has been introduced, it is important to focus now the atten-
tion on the various perspectives regarding innovation. Product diffusion and adoption are
crucial for understanding how different consumer segments respond to new innovations in
products and services as various categories of consumers begin to explore and adopt the novel
solution when it emerges [17].

Rogers' [11] seminal theory of the diffusion of innovations examines how users within
an organization accept and integrate new innovations into their practices. In the same article
he states that the four main elements in the diffusion of new ideas are not only innovation, but
also communication channels, time and the social system. A key aspect of his theory is ad-
dressing the uncertainties that individuals face when considering replacing existing designs
with new alternatives [17]. Rogers classified adopters into distinct categories based on their
likelihood to embrace innovations.

In Figure 2.1, a graphical representation of the product adoption curve is shown, an im-
portant object derived from the theory of diffusion of innovations.
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Figure 2.1 - Product adoption curve [18]

Innovators represent the first 2.5% of individuals in each system to adopt a particular
innovation. The interests and new ideas of members of this group make them more likely to
build relationships with a wide range of individuals, including those outside their immediate
community, rather than just their immediate, familiar surroundings [11]. In [19, p. 1] it is stated
that Innovators tend to be risk-takers and are often well-educated with higher socioeconomic
status, introducing the innovation to the broader social system and facilitating the early diffu-
sion process.

Next are the early adopters, who make up 13.5%. Members of this category are those
with the highest degree of opinion leadership within each system. Typically, it is to this group
that potential adopters turn for advice or information about a given innovation [11].

Representing a total of 68% of the system are the early majority and late majority groups,
each with equal weight. Finally, the last to adopt a given innovation are the laggards, who
represent 16% of the system. Members of this group only accept a new idea after their peers
have not only adopted it but also shown satisfaction with it [11]. It can be considered that the
last two groups in the represented graph (late majority and laggards) are sceptical and con-
servative towards new ideas [20].

The article [18] presents a study focused on the linguistic innovation of the -ene plural
forms in Swiss German, with the aim of investigating how personality traits influence the
adoption of linguistic innovations, specifically concentrating on the diffusion of the -ene plural
forms in Swiss German. A large and balanced sample (n = 1000) was used. The study con-
cluded that there is indeed a relationship between certain personality traits and the stance
taken towards innovation, in this case, the adoption of new linguistic forms. It was found that
conscientiousness is negatively correlated with adopting the -ene plural forms, meaning that
individuals with lower conscientiousness adopted new forms earlier. In contrast, extraversion
is positively correlated with adopting the -ene plural forms, indicating that more extraverted
individuals adopted new forms earlier.



2.1.2 Digital Transformation for Sustainability and Social Responsibil-
ity

Firstly, in this segment, it is important to clarify that although they are often considered
synonymous, the concept of digital transformation goes beyond that of digitalization [21]. It
can be considered that the latter involves the use of digital technologies to alter business op-
erations, without being directly related to social aspects [21]. On the other hand, digital trans-
formation is the comprehensive rewiring of an organization to create value by continuously
deploying technology at scale, and it involves rethinking how an organization operates, inte-
grates technology, and interacts with customers and stakeholders, reshaping processes, cul-
ture, and even business models [22].

In a study published by the European Central Bank in 2018 [23], conducted with 74 lead-
ing non-financial companies from the euro area (producers of goods and providers of ser-
vices), the urgency for digital transformation was already evident, with the most prominent
adoptions being Big Data and Cloud Computing, E-commerce, Artificial Intelligence, and the
Internet of Things. From the same study;, it is relevant to highlight that the vast majority of
respondents (over 80%) expected digitalization to positively affect their sales over the next
three years, and almost all companies saw digitalization as a means to boost productivity.

Indeed, the need for digital transformation within companies has increasingly proven to
be essential. In this context, according to a Forbes article published in 2024 [17], digital trans-
formation is a priority for CPG (consumer packaged goods) manufacturers and retailers, with
an expected investment of $24 billion in this area by 2030.

However, the need for digitalization and digital transformation extends beyond purely
economic and business concerns. The European Digital SME Alliance emphasizes the urgency
for a sustainable digital transformation, advocating for a process that involves digitalizing the
economy in a long-lasting, green, and organic way [24]. Along the same lines, the article [25]
published by EY argues that digital transformation supports sustainability by enhancing ESG
(Environmental, Social, and Governance) integration through technologies like Al, big data,
and blockchain, which leads to improved ESG data management, transparency, and long-term
investment decisions. The article also highlights that 80% of ESG-compliant stock indexes out-
performed non-compliant ones during the pandemic, and firms in industries like finance are
increasingly adopting digital tools to promote green credit and renewable energy investments,
thereby driving both competitive advantages and sustainability outcomes.

Finally, the article [26] demonstrates that digital transformation plays a crucial role in
driving sustainability and corporate social responsibility by improving efficiency, reducing
waste, and creating innovative business models. In fact, it is reported that digital technologies
like IoT and AI help companies monitor and reduce their carbon footprint. This segment
clearly justifies the impact that an application like KIWI can have when properly implemented
in a company, in terms of sustainability and social responsibility, which is essential for pro-

moting a better world.
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2.2 Innovation and Digitalization in the Retail Sector

Once the themes of innovation and digitalization have been contextualised as a whole,
it is time to narrow the concepts to the retail sector. This focus is necessary as the primary
subject of the current study fits within the context described, having emerged from an attempt
to innovate within a food retail environment.

Stated in the same report introduced in the first chapter [5], BCG carried out a survey of
more than 400 executives (n = 436) from several retail sectors, from which resulted some in-
sightful information about the relationship between the investment in innovation by a com-
pany and the ROI achieved.

It was possible to conclude that innovation leaders invest an average of 13% annual rev-
enue innovation, achieving a 21% ROI, while retail laggards (companies that increased inno-
vation spending at least 20% from 2021 to 2024) invest, on average, 3% of revenue in innova-
tion earning a ROI of only 9% [5]. The results obtained are displayed more in detail in Figure
2.2.

Average percentage of revenue invested (%)
13%

I 3%
Leaders ollc Laggards
Average innovation ROI 21% 14 9%
Companies increasing innovation

F 0 0,

spending by 20% or more by 2027 38% i 8%
Companies that increased innovation spending )

‘ : 25% 5%

by 20% or more from 2021 to 2024

Source: 2024 BCG Retail Survey (n=436).

Figure 2.2 - ROI vs investment in innovation [5]

The sense of urgency for Innovation is supported by the fact that in the next three years,
both leaders and laggards expect to increase the investment in innovation, the first ones by
38% and the last ones by 8% [5].

The report also revealed that innovation leaders are prioritising investments in three
areas: operational improvements (71% of leaders); e-commerce (60%); and Big Data, Al and
analytics (58%). The detailed results are displayed in Figure 2.3.
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Figure 2.3 - Priorities for future investments in innovation [5]

2.2.1 Digital Solutions and Their Role in Retail Operational Efficiency

Among the various technologies that have marked the recent past in the sector under
analysis are the Internet of Things (IoT) and Artificial Intelligence. These technologies are often
used together [27], enabling significant levels of automation in different processes.

IoT technology, which is based on connecting physical objects to form an information
network between objects and the cloud [28], is often used in the retail sector with the help of
RFID technology, mainly to simplify the shopping process [29].

The retail industry also uses Al, which has had a big impact on various fields and enter-
prises. Specifically, machine learning and deep learning techniques are used to anticipate an-
nual product demand [30].

Furthermore, several companies have started investigating the implementation of block-
chain technology at various points along the supply chain, particularly in transaction pro-
cesses and the tracing of commodities [31], in an attempt to improve the security and legality
of these operations.

These three technologies are explored in greater detail in the following sections. The un-
derlying concepts are clarified, and real-life examples of their potential applications in the re-
tail sector are provided for each one.

2.2.1.1 IoT Applied to Retail Sector

Although the use of RFID technology in the retail sector through sensors has been ex-
plored for several years, it has been further boosted by the emergence of Covid-19 [32], with
the aim of minimising human interaction throughout the purchasing process. The main moti-
vation is the creation of "smart shopping trolleys", where there is the possibility of constant
monitoring and control, and above all, the ability to carry out the checkout process autono-
mously, for example in a supermarket [32].
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With the consolidation of this technology, it has been possible to build unstaffed super-
markets in different territories. One such example was in Sweden, but according to [33], it was
necessary to deal with a major and expected downside of an unstaffed supermarket: the oc-
currence of theft by customers pretending to work for the chain in question. The author states
that the use of surveillance cameras visible to customers made it possible to offset the damage
that could arise from the possible offence identified.

Another example of the direct application of RFID technology is the case of one of Pingo
Doce's most recent and innovative establishments, the restaurant at the Instituto Superior Téc-
nico, in Lisbon [34]. At the beginning of the counter circuit, as in a traditional canteen, there
are trays for customers to place the items they want to buy, the great novelty being that these
trays are equipped with an RFID tag. The idea is to associate the customer's order with the
tray so that payment, which is done autonomously, is less time-consuming [34].

Considering one of the main results of the application of RFID technology, "smart shop-
ping carts", it is estimated that there are several adjacent advantages, both in terms of health
and hygiene, as well as in terms of costs and operational efficiency. The aforementioned re-
duction in human interactions enhances security, while the absence of traditional cashiers
leads to cost reductions and a less constrained shopping experience, eliminating the long
queues typically encountered [32]. Furthermore, another factor comes into play: differentia-
tion. In a world of constant innovation, there is a need for modernisation on the part of the
various sectors and industries, and automating the purchasing process is something that will
allow a brand to raise its competitive level and especially attract the younger generations and
those eager for technology.

In short, RFID technology makes it possible to automate the entire shopping process,
improving efficiency and the customer's shopping experience [29]. Also, IoT technology is
now mature and inexpensive enough to lead companies to impressive results [35].

2.2.1.2 Artificial Intelligence in the Retail Sector

According to the article [36], there is a clear conflict between automation and employa-
bility. The author asks the following questions: "If machines can do our jobs, why are we still
working? Will it stay that way in the future?". The fact is that the need and demand for auto-
mation using Al has been exponential, and that although there is an expected decrease in jobs
available in some sectors, there is, on the other hand, an increase in the value of specialised
positions [36]. There is no doubt that automation is going to cause huge changes in the labour
market. However, this is a good thing, and human beings will have to find a way to adapt and
find a healthy balance [36].

A real case of this reallocation of people due to machine adoption is presented by the
KAIZEN Institute [37], which states that the McDonald's chain has sought to take advantage
of free labour due to the introduction of automatic payment machines. As a result, part of the
workforce has been reallocated to table service, a new activity perceived as differentiating by
customers [37].
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Also in the food retail sector, there are already concrete examples of Al being applied to
various processes, such as the already mentioned autonomous checkout, stock control or even
transport efficiency [38]. However, as this is an up-and-coming technology with countless un-
tapped potentials, bolder approaches are sometimes taken.

This is what happened with an Australian supermarket chain, where a robot resembling
a human being was built, with the aim of improving the shopping experience and also making
it possible to analyse the interactions that customers would have with this Digital Human,
called "Paula" [39]. After analysing the inputs collected, it was possible to conclude that some
customers felt tense and anxious, or even judged by other customers or members of staff, be-
cause they felt they were not interacting correctly with "Paula”. On the other hand, many con-
sidered that this is the type of technology that will change human buying habits, in a good
way [39].

Another current example of the use of artificial intelligence in the retail sector is related
to demand forecasting using deep leaning (DL) and machine learning (ML) methods [30]. To
summarise, different artificial neural network (ANN) models are used, which are properly
trained and tested using DL and ML for specific product categories, and based on demand
information from previous years, as well as factors that may influence it [30]. After applying
this model, optimisation is expected in the process of ordering from suppliers and better man-
agement of sales and marketing campaigns. According to [40], demand forecasting has shown
great benefit from adopting an AI/ML-based strategy, which typically yields 50% more accu-
racy than older methods and tools.

This last topic is especially relevant as it is directly related to one of KIWI's application
most relevant and disruptive functionalities. Production maps were something that appeared
in the Pingo Doce's chain only with the advent of KIWI, and they make it possible to visualise
in-store the quantities of each product to be produced, based on personalised forecast models
for each store, section and product, an information provided by Pingo Doce's Innovation De-
partment.

More recently, with the rapid rise of Generative Al in 2023, numerous companies, not
just in the retail sector, have embraced this technology to enhance various areas, including

customer service, marketing, and trend forecasting and analysis [41].

2.2.1.3 The Use of Blockchain in the Retail Sector

The agricultural sector has served as a platform for investigating the application of
blockchain technology inside the food retail industry. This is because there is typically a lack
of trust and transparency among the different supply chain (SC) elements, which makes infor-
mation management challenging [42]. Furthermore, most traditional traceability systems are
centralized, which makes it difficult for the retailer to get information about the numerous
transactions involved. Having said that, integrating blockchain technology in a supply chain
offers a platform for information sharing among all SC stakeholders, fostering transaction
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security and transparency [43]. As a result, information flows from the producer to the cus-
tomer swiftly and credibly, boosting competitiveness and improving traceability management
[42].

In addition, this technology, which is crucial for strengthening cybersecurity in the retail
sector [43], offers other benefits as well. Blockchain technology can store customer data, help-
ing retailers analyse buying patterns and forecast demand. It also facilitates real-time evalua-
tion of loyalty points, cashback offers, and personalized promotions [44]. Moreover, by ena-
bling customers to verify product authenticity, blockchain can help combat counterfeiting,
thereby boosting confidence in product quality [44].

IBM is one of the main players when it comes to providing blockchain solutions for sup-
ply chains. By using this technology, they claim to be able to optimise inventories with total
visibility of the SC, since one of the major problems of a traditional SC in the retail sector is
that manufacturers and distributors are not aware of real consumer demand, which translates
into waste and inefficiency throughout the SC [45], the so called Bullwhip Effect. Furthermore,
they point out that it is possible to increase the operational efficiency of the SC through digi-
talization, removing paper-based processes from the equation [45]. This last topic is especially
relevant to this dissertation, since KIWI is a clear result of digitalization, and one of the main
motivations behind its creation was to make in-store operations paperless.

2.3 Design Thinking as a Catalyst for Innovation

The objective of this subchapter is to introduce a key innovation framework, that is cru-
cial for approaching processes from ideation to execution: Design Thinking (DT). Delving
deeper into this topic, two different models are explored, the Double Diamond (DD) and Tri-
ple Diamond (TD) models, which consist of a series of phases involving the expansion and
subsequent narrowing of scope during the innovation process.

It is essential to justify from the outset that the inclusion of these topics in this literature
review is due to their significant influence on the empirical approach of the present study.
There was a substantial need to understand and empathize with the main object of the Case
Study (a significant component of field observation and collaboration with the product's us-
ers), as well as to undertake various iterations at different stages, involving a continuous ex-
pansion and narrowing of scope until reaching a final, coherent result.

2.3.1 Context of Design Thinking

The expression "Design Thinking" (DT) was popularised by Tim Brown, CEO of IDEO
[46], however, the concept adjacent to the term in question began to be used several decades
earlier. IDEO is an international design and innovation consultant [47] and was founded in
1991 as a merger between David Kelley Design, which created Apple Computer's first mouse
in 1982, and ID Two, which designed the first laptop computer that same year [48].
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There isn't necessarily an unanimous definition for the concept of DT [49], but in general,
it consists of a human-centered innovation process that emphasises observation, collaboration,
fast learning, visualisation of ideas, rapid concept prototyping, and concurrent business anal-
ysis [50]. In [48], Tim Brown highlights the strong correlation between DT and the ability of
human beings to be intuitive and recognise patterns, in order to build ideas with emotional
meaning as well as functional character.

The application of DT consists of five successive phases, each of which represents an
essential step in the process and should not be abandoned in order to prioritize the next [51],
which does not rule out the possibility of returning to earlier stages later on. On the contrary,
it often encourages revisiting previous phases [52]. Figure 2.4 graphically illustrates the pro-
cedure on which this methodology is based, with an emphasis on the iterative component.
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Figure 2.4 - Phases of Design Thinking [52]

Thus, the usual five stages of DT are, in sequential order, as follows: Empathize, Define,
Ideate, Prototype, Test.

2.3.2 Double Diamond Model

Once the field of DT has been introduced, it is pertinent to explore the two models
mentioned at the beginning of this subchapter. First, the Double Diamond (DD) model is pre-
sented, followed by an examination of the Triple Diamond (TD) model, as the latter represents
an adaptation or, in some respects, a deepening of the former.

The DD model, created in 2005 by the British Design Council, is graphically based on
a diagram with little complexity, where the divergent thinking and convergent thinking
phases of design processes are represented, giving rise to a model in the shape of two dia-
monds [53], as can be seen in Figure 2.5.
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Figure 2.5 - Double diamond model [53]

The model is based on four consecutive phases: discover, define, develop, deliver. The
first half of the first diamond concerns the phase in which the designer investigates new op-
portunities, markets and information, as well as new trends and insights [54]. Then, in the
second half of the same diamond, there is a filtering stage, where the insights obtained are
reviewed and consequently selected or discarded [54].

In the third stage of the model (the first half of the second diamond) it is expected that
a wide range of design solutions will be generated, and different possibilities explored. Among
the tools frequently used in this phase are sketching, brainstorming and prototyping [54]. The
latter, which is very relevant and commonly used, represents the process of creating a prelim-
inary version or model of a product or system that allows its design and functionality to be
tested [55].

In the last quarter of the model (deliver phase) the final solutions are tested, resulting
in the future rejection of those that don't work and the improvement of those that have shown
positive results [53]. In the deliver phase, it is common to use visual resources such as high-
fidelity prototypes, detailed design specifications, usability test results and user feedback.
Once the concept behind the DD model has been fully explained, it is relevant to introduce a
more detailed and slightly more complex framework.

2.3.3 Triple Diamond Model

The TD model was developed by NESTA (National Endowment for Science, Technol-
ogy and the Arts) and is an adaptation of the DD model, previously created by the British
Design Council [56]. Compared to the DD, it can be concluded that this more complete model,
which consists of three diamonds instead of two, shows changes, especially in the initial phase
of the process. In general, it can be assumed that a new diamond is introduced before the
"Discover" phase [55]. Figure 2.6 shows the traditional process of the TD model.
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The new diamond already mentioned is divided, as was the case for both diamonds of
the DD model, by a spontaneous and fluid approach (divergent thinking), represented in the
previous figure by the "Dialogue” phase, followed by a more grounded, analytical and deduc-
tive approach (convergent thinking), represented by the "Diagnosis" phase [57]. This first dia-
mond is associated with a period of problem discovery, and it is during the time dedicated to
the two halves of the diamond (Dialogue and Diagnosis) that the possible problems, areas,
themes and challenges to be faced will be explored [56].

In order to start a creative process in a robust way, the first stage of the process ("dia-
logue") should result in a number of possible problems to explore [56]. Subsequently, in order
to reduce the scope in the "diagnosis" stage, various filtering techniques can be used, such as
" The 5 Whys", one of the most common and effective techniques [57], and the "Is/Is not ma-
trix" [56], another very useful tool that makes it possible to intuitively filter out the results that
have been scrutinised, promoting the search for their root causes [58]. Once the two phases of
the first diamond have been completed, the process progresses to the "discover" phase. From
this point onwards, the path suggested by the model under analysis mirrors that of the Double
Diamond model, which was explored in the previous subchapter.

To summarize, by incorporating iterative cycles of divergent and convergent thinking,
the TD model not only supports continuous improvement but also encourages radical inno-
vation, making it a critical tool for organizations aiming to stay competitive in a rapidly chang-
ing environment. The model's adaptability to different types of problems and its emphasis on
a structured yet creative approach to innovation highlight its significance in the broader con-
text of design thinking and process improvement [56]. It is relevant to retain the expression
"structured yet creative approach,” as it summarizes the approach employed in the current
dissertation, a point that is further corroborated before the start of the practical section, in
section 3.3.

This theoretical chapter focused on the theme of innovation. The aim was to provide a
context for the current and recent past scenarios concerning the various fields related to inno-
vation. The approach followed a narrowing methodology, moving from the general to the
specific. However, it did not overly restrict the scope, seeking to avoid excessive specificity
while consistently relating the study to the empirical part that follows.

Since the main subject of the dissertation is an employee centered application of a retail
company, created and maintained daily by the company's Innovation Department, the chapter
begins by providing a general context of what innovation is and how it should be leveraged
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for success before defining the state of innovation within the retail context. From these topics,
an irrefutable conclusion emerges: companies must innovate in various areas if they wish to
remain competitive in the market over the years.

Subsequently, current trends in the main technologies used by companies to promote
innovation were examined. It can be argued that among IoT, Blockchain, and Al the latter has
been particularly subject to advances and disruptive applications, with notably positive im-
pacts and an exponential level of adoption, a pattern expected to continue in the near future
[59].

Finally, still within the field of innovation but introduced to more strongly serve as a
bridge to the practical section, the literature review on Design Thinking and two of its models
led to the conclusion that iteration is a key element for innovation. This is particularly rele-
vant given that KIWT itself is in a constant state of iteration, always seeking to meet user needs
more efficiently. Furthermore, it served as a clear inspiration for the approach to the empirical
part of the dissertation.
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3
A FRAMEWORK TO ASSESS INNOVA-
TION IMPACT

Just as was done for the subchapter "Design Thinking as a Catalyst for Innovation", it is
essential to justify the inclusion of this theoretical chapter by relating it to the empirical part
of the dissertation. To ensure coherence and organization, an effort was made to integrate the
methodology associated with Design Thinking and its models/frameworks (which served as
a reference from a social perspective and for approaching the various stages of the study) with
a methodology that provides guidelines from a more technical standpoint, considering the
economic and financial aspects of the project that are described in the Case Study.

In response to the proposed challenge, a detailed exploration of the cost-benefit frame-
work was undertaken to understand, based on research and conducted studies, how to lever-
age it for evaluating a product or project from an economic/ financial perspective. To this end,
a structured overview of the general functioning of such frameworks is provided, including
an overview of their traditional phases.

At a later stage in the chapter, the focus shifts back to a more social aspect: the im-
portance of employee satisfaction with a product. This topic is particularly relevant as KIWI
is an application intended for employees rather than end customers. Thus, it underscores the
importance of considering social and intangible factors when conducting a CBA. It is also im-
portant to highlight that this segment includes a detailed exploration of an effective method
for measuring employee satisfaction.

Finally, in the end of this theoretical chapter a novel theoretical framework is presented.
This framework aims to offer an innovative approach to evaluating the value of a product or
project. The creation of this framework was inspired by the other two frameworks under scru-
tiny (Design Thinking and cost-benefit), integrating key aspects of both into a single, holistic
model to provide a more comprehensive evaluation of an innovative product.

3.1 The Cost-Benefit Analysis Approach

Before delving deeper into the subject of CBA, it is important to clarify an aspect that
often causes some confusion among individuals. Frequently, the term ROI, return on invest-
ment (which is a key element of this study and it is explored in detail later) is confused with
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the term CBA, the acronym for cost-benefit analysis [60]. In fact, ROI is an important tool for
making informed investment decisions, but it is only one of the several methods that can be
used to perform a CBA [61].

A CBA is a systematic approach that makes it possible to estimate the strengths and
weaknesses of a project or alternative, with the ultimate aim of achieving benefits while keep-
ing costs down. In other words, it is a strategy often used to estimate or evaluate the value of
a decision or project in relation to its cost [62].

Being a tool commonly used while assessing the efficiency of activities, CBAs also rep-
resent a choice to assess smart solutions. CBAs are considered to be the most suitable method
for carrying out a ratio approach in decision-making processes [63]. The European Union,
which views a CBA as a helpful analytical tool for evaluating investment decisions, has also
determined that it is legitimate to utilize one when making decisions on a project's efficiency
[63].

In a CBA, the most popular methods for estimating key performance indicators of a pro-
jection include discounting cash flows, figuring out the amortization period, and computing
return rates [64].

3.1.1 Phases of a Cost-Benefit Analysis

3.1.1.1 The Framework Definition

The first step for an accurate CBA is generally to establish a framework for the analysis,
which may vary according to the organization characteristics [65]. In this first phase it is im-
portant to outline the goals and objectives that are trying to be addressed. In this regard, un-
derstanding the full scope helps to ensure that all the relevant costs and benefits are being
considered [66].

Still at an early stage of a CBA, there are three important questions that need to be an-
swered: who will be affected by the decisions arising from the results of the analysis, what
time horizon is being considered, and also, what are the sources for the analysed data [67].

When answering the first question, the stakeholders will be identified, which makes it
possible to consider various perspectives when the analysis is being carried out. In addition,
having a clear view of the time frame serves as a guide to knowing which costs and benefits
to include. Lastly, it is important to know the sources of information and what kind they are.
This can come from market research, expert opinions, or historical data, for example. Regard-
less of the type of source, it is important that they are credible in order to reach a result as
accurate as possible [67].

3.1.1.2 Identify the Costs and Benefits

After establishing the framework for the CBA, it is time to tackle the construction of two
separate lists: the projected costs and the expected benefits of the project [65]. Although it is
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common to start with the direct costs when drawing up the list of costs [65], both the costs and
the benefits of the project go beyond just direct aspects [66]. Thus, the types of costs generally
considered in a CBA are as follows: direct; indirect; intangible; ongoing (or future); oppor-
tunity costs; and costs of potential risk [65] [66] [68].

In simpler terms, cost-benefit analyses often consider two distinct groups of costs: capital
expenditures (CAPEX) and operational expenditures (OPEX) [69]. Aspects such as acquisition
or installation costs are included in the first group, while maintenance and personnel costs fall
into the second group [70]. It is relevant to note that there is a term frequently used in the
analysis of personnel costs, known as full-time equivalent (FTE). FTE is the number of full-
time employees during a certain period of time, for example in one month or one year [71].

On the other hand, the types of benefits considered in a CBA are generally the following:
direct; indirect; intangible; competitive [65] [66]. It is common to consider savings as benefits
in cost-benefit analyses, as they are associated with a reduction in costs, even if they do not,
for example, mean an increase in sales value. In an energy sector project, the savings resulting
from the reduction in the cost of unprovided energy serve as an example of such cases [69].

3.1.1.3 Assign a monetary value to costs and benefits

After compiling comprehensive lists of all costs and benefits, the next step is to assign,
ideally, a monetary amount to each one. Without valuing every cost and benefit, accurate com-
parison becomes challenging [65].

It is easy to assign values to direct costs and benefits, however, this is not the case for
indirect and, especially, intangible aspects [72]. That said, it does not mean that the conversion
of intangible costs and benefits into monetary values should not be attempted, if there are
indeed any such aspects [65]. This topic is as relevant as it is delicate and will be addressed
again later, focusing solely on intangible benefits.

3.1.1.4 Costs vs Benefits Analysis

Once the respective values have been assigned to all the costs and benefits considered,
it is time to compare them [65] by carrying out a cost vs benefit analysis, which can be done
using various metrics, including the following: Net present value (NPV); Benefit-cost ratio
(BCR); Payback period (PBP or PbP); Internal rate of return (IRR); Return on investment (ROI)
[64].

The list presented covers the most commonly used success indicators, and the one or

ones chosen for analysis must be in line with the requirements of the company / organisation.

3.1.1.4.1 Net Present Value (NPV)

The NPV represents the cumulative value of cash flows throughout the project years
in present value [73], in other words, compares the amount invested today in the present value
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of the future cash receipts from the investment [74]. Simply put, NPV analysis is used to help
determine how much a project is worth, taking into account revenues, expenses and capital
costs [75]. A profitable project is associated with a positive value for NPV, while a negative
value suggests a non-profitable project. If there is a case of NPV equal to 0, it means that the
investment earns a return equal to the discount rate [76].

3.1.1.4.2 Benefit-Cost Ratio (BCR)

The BCR, one of the several metrics commonly used in CBAs [77], evaluates and con-
trasts the present value of all expenditures and benefits received from a project or asset [78].
These costs and benefits are handled as monetary cash-flows [79]. As with the NPV, a BCR
value greater than 0 indicates a profit-making investment, less than 0 a loss-making invest-
ment and a BCR equal to 0 an investment that generates neither profits or losses [79].

3.1.14.1 Payback Period (PBP)

The PBP measures the time needed to recover an investment [80], in other words, a
period in which an amortization or payment of an investment is fully achieved [81]. Because
of its nature, the payback time is frequently utilized as a preliminary analysis that is easily
comprehended by non-technical people. This computation, sometimes known as the "back of
the envelope" calculation, is simple to do, and a straightforward indicator of risk [39].

3.1.1.4.2 Internal Rate of Return (IRR)

The IRR is an often used metric for project evaluation, which is defined mathematically
as the interest rate that brings the present value of a sequence of cash flows to zero [82]. Relat-
ing it to another metric introduced earlier, the IRR can also be defined as the discount rate that
makes a project's NPV equal to zero [83].

3.1.1.4.1 Return on Investment (ROI)

Finally, the ROI consists of a metric used to indicate how much profit has been gener-
ated from an investment that has been made [84]. It is one of the most commonly used indica-
tors due to its simplicity and the ease with which the information transmitted can be under-
stood [85]. According to [78], top managers are interested in understanding ROI data, being
one of the most desired metrics by some CEOs of large companies.
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3.2 The Importance of Employee Satisfaction in the Retail Sec-
tor

When discussing innovation, particularly in the retail sector, the focus is predominantly
on the end customer, likely because the economic impacts for companies stemming from in-
novation are more easily visible and analysed when something disruptive is applied with this
end customer in mind.

Contrarily, the aim of this section is to highlight the importance of putting employees
first, especially through innovation. There is a contextualisation of the intangible benefits, em-
phasising how relevant these are. This dissertation is particularly innovative in its focus, as it
centres on employees and aims to assess the impact of implementing an innovative applica-
tion, KIWIL, on employee satisfaction.

3.2.1 Understanding and Valuing Intangible Benefits

Intangible benefits are perceptions and attitudes that are felt about a company and that
are not expressed in monetary terms on a balance sheet, despite the fact that they improve the
value of a company's business [86]. This type of benefits is both an important and delicate part
of a product value assessment. One of the most challenging parts of the Case Study that fol-
lows was converting these benefits into monetary values.

Intangible benefits are difficult, or even impossible in some cases, to quantify. However,
although they are often considered to be a source of unimportant business value, they repre-
sent a very relevant field [72]. Typical examples of these intangible benefits are more efficient
work processes, greater business knowledge or even more effective interpersonal relation-
ships [72].

The distinction between tangibles and intangibles dates back to the 17th century, when
some economists, such as Adam Smith, author of "Wealth of Nations" in 1776, one of the most
influential books ever written [87], identified the differences between goods and services, con-
sidering the former as something material and the latter as something intangible [72]. Services,
whose nature is transitory, could not be valued as assets, unlike goods. From this line of think-
ing emerged a dominant theory that wealth can be defined as objects that can be owned by an
individual, contributing to the generally accepted accounting principles (GAAP) that prioritise
material assets when calculating income and profits [72]. However, these principles fail to rec-
ognise that many investments made by companies fall into this intangible category, represent-
ing a major source of potential profits [72].

For the purposes of market competition, although the tangible value associated with
some products may be similar, especially in relation to the most direct competitor, it is the
intangible benefits that can result in competitive differentiation [88]. For this reason, in some
scenarios, intangible benefits prove to be more important than tangible benefits. In general,
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intangible aspects influence customer loyalty, which in turn directly impact the economic as-
pects of companies [88].

3.2.2 Employee Satisfaction as a Driver of Competitive Advantage

It is not just the intangible aspects felt directly by the consumer that have an impact on
a company, as there's something arguably even more central. The secret to ensuring the satis-
faction of end customers lies in putting the employees themselves first [89]. Only with em-
powered and motivated frontline employees, who feel valued and engaged, it is possible to
achieve a superior customer service [89]. This topic is particularly relevant to this dissertation
because KIWI is designed for employees, not end customers. Its creation was motivated not
only by paperless advantages and the need for greater control, with the aim of promoting
efficiency, compliance, and informed decision-making, but also by the goal of improving the
quality of life of employees in the workplace.

In an article published by Mckinsey in 2016 [89], it is explored a real case of the impact
that the intangible benefits felt by employees have on the customer, and consequently on the
company's business. The case analysed took place in a Latin American bank, whose name is
not identified in the article, and allowed several examples to be identified in which investment
in intangible aspects proved to be essential.

Firstly, the importance of listening to the needs of employees, which allowed the bank,
through polls, surveys (a key player in evaluating the intangible benefits arising from the im-
plementation of KIWI) and focus groups, to adapt value propositions for its employees, such
as the introduction of a system of redeemable points for non-financial benefits, resulting in a
significant increase in their satisfaction and motivation [89].

Secondly, the bank adopted a new recruitment strategy, giving priority to attitude over
aptitude, achieved through an overhaul which included a simulated branch for role-play sit-
uations to test candidates' attitudes and behaviours towards customers and colleagues. This
change in the philosophy behind recruitment, which has already been tested by other compa-
nies such as JetBlue Airways or Disney, has made it possible to increase the level of satisfaction
of customers served by new bank employees by between 5 and 10 per cent [89].

Finally, the bank promoted a culture based on purpose rather than rules, as well as room
for creativity. This new vision has given employees not only a sense of ownership and align-
ment with the company's objectives, but also empowerment, resulting in greater satisfaction
on the part of the employees, which has consequently translated into better business perfor-
mance [89]. By valuing its employees, the bank managed to increase profits by more than 10
per cent per customer and reduce the churn rate (rate at which subscribers or customers stop
transacting with a business [90]) by between 10 and 20 per cent, which translated into wide-
spread recognition for the satisfaction of both employees and customers.

In order to fit the theme with the subject of the Case Study that follows, it is important
to identify that there are direct links between technological innovation and intangible gains
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for a company. According to a Harvard Business Review about employee retention [91], there
are five pillars that significantly enhance the employee experience, one being specially rele-
vant for this study: seamless technology. It is stated that it is essential to provide technology
that lowers daily friction and increases efficiency, and that companies should make sure that
their tech solutions are intuitive and well-integrated to reduce the amount of complexity and
annoyance that workers may experience in their daily tasks. Also, efficiency and job satisfac-
tion can be greatly increased by the effective use of technology. KIWI falls perfectly in this
category.

3.2.3 Likert Scales as a Method of Measuring Employee Satisfaction

Once the importance of evaluating the intangible benefits involved in a project within
a company, especially employee satisfaction, has been justified, it is relevant to address in
more detail one of the most commonly used methods in these measurements: the Likert scale
questionnaires. This method constitutes one of the essential components of the empirical part
of this dissertation.

3.2.3.1 Likert Scales Contextualisation

The origin of the Likert scale dates back to the publication of Rensis Likert's 1932 paper
titled “A Technique for the Measurement of Attitudes.” As indicated by the title, the paper
introduced a method for measuring attitudes and the author's name subsequently became as-
sociated with the method still in use today [92]. In his 1932 paper [93], Likert outlined an ef-
fective and straightforward technique for creating an attitude scale. This method is based on
the concept that a series of related questions can collectively assess an individual's attitude
towards a specific issue. Likert demonstrated that summing the responses from these related
questions yielded a useful and manageable measure of the underlying attitude.

A typical use of Likert scales occurs in the field of medical education and medical ed-
ucation research. Common applications include end-of-rotation trainee feedback, faculty eval-
uations of trainees, and assessments of performance following educational interventions [94].

3.2.3.2 How Likert Scales Work

One of the response formats presented by Likert was the option to choose one of the
following for each question: strongly disagree, disagree, undecided, agree, and strongly agree
[92]. Figure 3.1 illustrates an example of the scale in question.
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° N PR 4P N

1 2 3 4 5
Strongly Disagree Undecided Agree Strongly
Disagree Agree

Figure 3.1 - Likert-type question example [92]

However, it is important to note that this type of response format alone does not con-
stitute a Likert scale. A single response to a question is considered a Likert-type item, while a
Likert scale consists of a series of four or more Likert-type items that are combined into a single
composite score/ variable during the data analysis process [95].

In [94], the authors confirm this by stating that researchers frequently develop multiple
Likert-type items, group them into a "survey scale," and then compute a total or mean score
for the scale items. It is also stated that this approach is especially recommended for measuring
abstract concepts like trainee motivation, patient satisfaction, and physician confidence, where
a single item may not fully capture the concept.

To clarify this distinction, Figure 3.2 presents an example of a Likert scale, constructed
as the sum of Likert-type responses from related questions.

+o--

-

Figure 3.2 - Likert scale example [92]

The fact that Likert-type responses reflect ordinal data (since the distance between each
response choice is not necessarily constant or well-defined) rather than interval data makes
the application of parametric statistical methods inappropriate. On the other hand, when de-
signed correctly, Likert scales (i.e., the aggregation of Likert-type items) approximate interval
data, making them suitable for traditional statistical analysis methods [95] [96]. It is of utmost
relevance to note that, as an alternative to summing the various Likert-type items, the average
can be used. In this case, the Likert scale values for the different response groups will remain
between one and five [97].

Although the use of five response options has been the most common approach over
the years, scales with a different number of options can also be employed. Scales with three,
four, six, or seven response options are frequently used as well [97]. There is even some debate
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regarding the fact that, in certain scenarios, a seven-point scale may perform better than the
traditional five-point scale [98].

3.2.3.3 How to Analyse Likert Scales Data

Once the concept behind a Likert scale has been explained, it is crucial to understand the
aspects related to the analysis of the data obtained from a questionnaire where this scale is
used.

3.2.3.3.1 Reliability Test

The validation of the questionnaire construction is an essential step before the analysis.
It is necessary to verify it using reliability measures that assess the extent to which the indi-
vidual items are evaluating a single attitude dimension [97]. One of the tests used for this
purpose is the Cronbach's Alpha test, one of the most common estimators of reliability in psy-
chology [99]. The same author emphasizes in [100] that validity is not a property of the test
itself but of the inferences made from the test scores. This perspective, although introduced
several decades ago, continues to be supported by various authors, as is evident in the article
[101].

Although, as previously mentioned, it is a commonly used test for validating question-
naire construction, it has some limitations. An example of a limitation is discussed in [102],
where it is stated that, in practical scenarios, items rarely have equal true score variances, mak-
ing the tau-equivalence assumption (one of the Cronbach test's assumptions) impractical and
leading to inaccurate reliability estimates. Similarly, in [103], the author argues that the alpha
(resulting from the test) is sensitive to the number of items in the scale, with fewer items often
resulting in lower reliability estimates.

In conclusion, the article [94] asserts that experts consider the Cronbach's Alpha test (be-
sides the Kappa test or factor analysis) to be a robust tool for demonstrating that the compo-
nents of the scale are sufficiently intercorrelated and that the grouped items measure the un-
derlying variable.

3.2.3.3.2 Data Analysis Procedures

Recapping what was mentioned earlier regarding Likert-type data and Likert scale data,
the items of the first group fall into the ordinal measurement scale, whereas Likert scales
should be analysed as interval measurement scales. Taking this into consideration, [95] pre-
sents various types of data analysis methods (descriptive statistics and additional analysis)
suitable for the two groups considered. This information is provided in Table 3.1.
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Table 3.1 - Likert-type vs Likert scale data analysis [95]

Likert-Type Data Likert Scale Data
Central Tendency Median or mode Mean
Variability Frequencies Standard deviation
Associations Kendall tau B or C Pearson's r
Other Statistics Chi-square ANOVA, t-test, regression

The decision on data analysis for Likert items is typically made during questionnaire
development. It is important to determine whether there are individual questions with Likert
response options or a series of questions that, when combined, describe a personality trait or
attitude. If the questions are unique and stand-alone, they should be analysed as Likert-type
items using modes, medians, and frequencies. If the questions collectively measure a particu-
lar trait, they form a Likert scale, which should be described using means and standard devi-
ations. Once the distinction between Likert-type items and Likert scales is made, the appro-
priate statistical methods will naturally follow [95].

However, there is no definitive agreement on which statistical methods should be used
for the analysis of Likert scale data [94]. In the article [104], it is described that, for ordinal data,
some experts advocate prioritizing the median and frequency (which aligns with the infor-
mation presented in Table 3.1), as well as using Chi-square tests, contingency tables,
Spearman's rho, or the Mann-Whitney U test, all non-parametric methods. On the other hand,
other experts believe that, even with ordinal data, if the sample size is adequate (at least 5 to
10 observations per group) and the data is approximately normally distributed, parametric
tests may be used for statistical analysis.

In the article [105], Geoffrey Norman, one of world’s leaders in medical education re-
search methodology, provides complete evidence that parametric tests can be used with ordi-
nal data, even if statistical assumptions, such as a normal distribution of data, are violated to
an extreme degree. He also states that parametric tests are robust enough to provide largely
unbiased and accurate results when analysing Likert scale responses. Bottom line, each author
must decide how they intend to describe and analyse the data in the initial phase of their pro-
ject or research [94].

3.2.4 Including Employee Satisfaction in Financial Assessments

After the presentation and discussion of topics covered in the previous sections, this sec-
tion assesses how intangible benefits can be integrated into a financial analysis. In this case, a
clear perspective is provided on how employee satisfaction and engagement often translate
into quantifiable benefits for a company, specifically through a metric known as the turnover

rate.
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In this context, the turnover rate is defined as the percentage of employees who leave an
organization during a given time period, a metric frequently calculated quarterly by organi-
zations [106]. The calculation of this rate occurs in two steps: first, it is necessary to estimate
the average number of employees during the period considered; subsequently, the number of
employees who left during that period is divided by the obtained value and the result is mul-
tiplied by one hundred.

Given this, there have been several examples over recent years demonstrating a clear
relationship between employee satisfaction and engagement and the reduction of turnover
rates. In a report released in 2024 by Gallup [107], it is noted that, in low-turnover organiza-
tions, units with high engagement experience a 51% lower turnover rate, while in high-turno-
ver organizations, the reduction is 21%. The same report further indicates that higher em-
ployee engagement is associated with a 10% improvement in customer loyalty and is linked
to an 18% increase in productivity based on sales metrics and a 14% increase based on produc-
tion records and evaluations. Finally, it is stated that there is a 28% reduction in wastages,
which refers to the loss of products due to factors such as theft, errors, or damage.

Regarding this topic, article [108] discusses the relationship between job satisfaction and
turnover intention in a hospital setting. For a sample of 268 employees (n = 268), it was con-
cluded that the job satisfaction variable was significantly related to the employee turnover
intention variable, as the p-value of the relationship between job satisfaction and turnover was
found to be 0.000, which is smaller than the threshold of 0.05. Furthermore, the study con-
cluded that employees with higher job satisfaction were less likely to intend to leave the or-
ganization, while those with lower satisfaction were more likely to consider leaving. The study
also states that aspects such as motivation and a conducive work environment should be tar-
geted for improvement in order to reduce the turnover rate, two aspects that are considered
in the analysis of questionnaires conducted in the empirical part of the dissertation.

Finally, articles [109] and [110] also corroborate this negative correlation between job
satisfaction and turnover rates, with the latter indicating that this negative relationship is con-
sistent and generalizable across various companies and industries, suggesting that the find-
ings are robust and widely applicable. The author of article [110] also states that the negative
relationship between job satisfaction and turnover is significant enough to have practical im-
plications for businesses.

In summary, by improving job satisfaction, companies can reduce turnover rates, poten-
tially leading to improvements in other business outcomes such as productivity and profita-
bility [110].

3.3 Proposed Framework for Innovation Impact Assessment

The purpose of this section is to present a framework developed by the author, aimed at
the holistic assessment of the impacts from the implementation of an innovative product. The
motivation for this segment arose from two conclusions drawn from the existing literature:
financial assessments often overlook intangible aspects; and these latter aspects are frequently
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cited as the true key to a company's differentiation. As such, it was decided that it would be
highly appropriate to draw on the ideologies of empathy and iteration from Design Thinking
and associate them with the classical cost-benefit analysis approach.

The major innovation offered by this framework lies in the inclusion of a strong empha-
sis on empathy and the importance given to intangible aspects, aiming, through a series of
iterative processes, to arrive at robust financial metrics that go beyond the traditional. In this
way, the proposed framework for evaluating the value of an Innovative product is represented

2-UNDERSTAND
THE CONTEXTS

4-PLAN DATA

COLLECTION \

ITERATIVE PRODUCT 5-COLLECT THE
ASSESSMENT FRAMEWORK DATA

in Figure 3.3.

6-VALIDATE
THE DATA IN
EACH
CATEGORY

9-VALIDATE
FINDINGS WITH

STAKEHOLDERS

7-CONDUCT
THE
INTANGIBLE
ANALYSIS

8-CONDUCT
THE TANGIBLE
ANALYSIS

Figure 3.3 - Iterative Product Assessment Framework

As can be observed, three major groups were established where iteration is encour-
aged, although it is highly recommended and feasible at any point in a project. The first group
pertains to stages 1 to 4 and consists of tasks aimed at creating a solid foundation for the sub-
sequent data collection and analysis phases. This is a highly theoretical group, but one of ut-
most importance, where time should be invested to "tackle" the problem in an assertive man-
ner.

The second group encompasses the data collection phase and the analysis of the intan-
gible aspects surrounding the product in question. One of the key features of this framework
is the decision to position this analysis before the tangible, or financial, analysis. The rationale
behind this choice is that the initial analysis will likely employ qualitative methods such as
questionnaires or interviews, with a high probability that the insights gained will prompt the
need to collect new data to address aspects of the financial analysis that had not been previ-
ously considered.
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The final group comprises three stages typical of any cost-benefit analysis, covering
the period from tangible analysis to the reporting of insights. To clarify the approach sug-
gested for each stage of this proposed framework, a description of each one is provided in
Table 3.2.

Table 3.2 - Iterative Product Assessment Framework Guidelines

N° Name Description

1 Empathize Immerse in the product. Engage with users and stakeholders in
order to understand the product's features, purpose, and how it
fits into the company business.

2 Understand the | Assess the situation and conditions with and without the pres-

contexts ence of the product. This provides a baseline and helps to iden-
tify the areas that the product impacts.

3 | Define key metrics | Determine which metrics are crucial for the analysis. From the
goal metrics, a breakdown should be conducted with the aim of
identifying the minor variables at play.

4 | Plan data collection | Think through and develop the strategies for collecting the nec-
essary data defined in stage 3, including sources and methods,
ensuring the reliability of the collection process.

5 Collect the data | Collect the data using the planned methods.

6 | Validate the data in | Allocate the collected data to the respective categories for the

each category analysis.

7 Conduct the Analyse qualitative data and other non-monetary aspects or

intangible analysis | quantitative data from questionnaires using Likert scales or
similar.

8 Conduct the Conduct the necessary analysis and calculations based on the

tangible analysis | organized data.

9 | Validate findings | Ensure the findings and insights are validated with key stake-

with stakeholders | holders to confirm accuracy and relevance.

10 | Report the findings | Synthesize findings, derive insights from the analysis, and doc-
ument the conclusions and recommendations.

It was deemed highly appropriate to employ this innovative framework, as it represents
a novel contribution in a dissertation area already related to the theme of innovation. Conse-
quently, it serves as the foundation for the empirical approach of the current dissertation. For
the sake of simplicity, from this point onwards, this framework will be referred to as IPAF
(Iterative Product Assessment Framework).
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3.3.1 Advantages of the Proposed Framework

The IPAF offers several advantages over the frameworks it is based on, CBA and DT
models. These same advantages, along with the reasoning behind them, are presented in Table
3.3.

Table 3.3 - Advantages of the IPAF

Advantage Rationale

Dynamic and Iterative This framework's iterative approach ensures continuous re-
finement, making it more adaptable than static CBA, while it
adds rigor to DT by including data validation.

Balanced Approach to It effectively combines empathy-driven qualitative insights

Qualitative and Quantita- | with robust quantitative analysis, unlike CBA, which skews

tive Data toward numbers, and DT, which often prioritizes qualitative
insights.

Data-driven Empathy Starting with empathy and following with the definition of
metrics bridges the gap between human-centered design and
data-driven validation, something both CBA and DT ap-
proaches typically lack.

Holistic Evaluation of The broad KPI approach ensures that various aspects like

Metrics user experience and ROI are considered, surpassing CBAs
narrow financial focus and DT's emphasis on design without
quantifiable outcomes.

Contextual Understanding | Focusing on context integrates external factors early on, ad-
dressing a gap in CBA and offering more comprehensive in-
sight than DT's user-centric approach.

Social Responsibility Focus | This framework prioritizes social and ethical considerations
by integrating empathy, contextual understanding, and both
tangible and intangible analyses. Unlike CBAs financial fo-
cus and DT's user-centric view, it ensures societal impacts are
addressed throughout, with stakeholder validation and iter-

ative reassessment reinforcing this focus.

The aim of this second theoretical chapter was to present a literature review grounded
in articles, relevant studies, and publications from reputable sources, supporting the practical
approach detailed in the Case Study of the following chapter. The intention was for this review
to provide a foundation for the methodology used to evaluate the KIWI application, which
directly addresses one of the research questions posed in the dissertation and presented as a
challenge by the partnering company.
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A key focus of the chapter was justifying the importance of intangible factors in evalu-
ating a product's value, particularly employee satisfaction, since conducting and analysing
satisfaction questionnaires is a major component of the practical evaluation. The chapter also
laid out the typical sequential steps of a cost-benefit analysis (CBA), from defining costs and
benefits to calculating the relevant metrics needed for strategic decision-making. At the same
time, it emphasized the necessity of including intangible aspects to ensure a more holistic eval-
uation, which can ultimately lead to superior business performance.

In conclusion, this chapter introduced an innovative proposal by deconstructing the tra-
ditional, linear approach of CBA. By combining the most effective elements of CBA with De-
sign Thinking principles, a new framework (IPAF) was developed. This framework is rooted
in iteration and emphasizes understanding both the technical and financial dimensions, as
well as the more human and qualitative aspects, of innovative product evaluation.
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APPENDICES

For confidentiality reasons, the Chapters 4 (“Case Study: KIWI Application Value As-
sessment”) and 5 (“Conclusions”), as well as the appendices of this thesis, will not be pub-
lished, as they contain sensitive information about Jerénimo Martins' business.

37






REFERENCES

[1] Dictionary.com | Meanings & Definitions of English Words, Dictionary.com. Accessed:
Aug. 05, 2024. [Online]. Available: https:/ /www.dictionary.com /browse/innovate

[2] A. Goel, Council Post: Innovation In A World In Transition, Forbes. Accessed: Jul. 22, 2024.
[Online]. Available: https://www.forbes.com/sites/ forbesbusinessdevelopmentcoun-
cil/2022/12/06 /innovation-in-a-world-in-transition /

[3] M. F. Salvaterra, Da rutura se faz a inovagdo, Observador. Accessed: Aug. 05, 2024.
[Online]. Available: https:/ /observador.pt/opiniao/da-rutura-se-faz-a-inovacao/

[4] B. M. Cole, Innovate Or Die: How A Lack Of Innovation Can Cause Business Failure,
Forbes. Accessed: Aug. 05, 2024. [Online]. Available: https:/ / www .forbes.com/sites/bian-
camillercole/2019/01/10/innovate-or-die-how-a-lack-of-innovation-can-cause-business-
failure/

[5] The Innovation Edge for Retailers, Apr. 2024. Accessed: Jun. 24, 2024. [Online]. Available:
https:/ /www.bcg.com/publications /2024 / innovation-edge-for-retail-leaders

[6] Promote Social Responsibility - ePortugal.gov.pt. Accessed: Sep. 17, 2024. [Online]. Avail-
able: https:/ / eportugal.gov.pt/en-GB/inicio / espaco-empresa/ guia-a-a-z / cid-2-faseneg-
1-promover-a-responsabilidade-social

[7] C.Heyward, Council Post: The Growing Importance Of Social Responsibility In Business,
Forbes. Accessed: Sep. 17, 2024. [Online]. Available: https:/ /www.forbes.com/coun-
cils / forbesbusinesscouncil /2020/11/18/ the-growing-importance-of-social-responsibil-
ity-in-business/

[8] U. N. Environment, Digitalization for Sustainability | UNEP - UN Environment Pro-
gramme. Accessed: Sep. 17, 2024. [Online]. Available: https://www.unep.org/top-
ics/ digital-transformations/ digitalization-sustainability

[9] D. M. Kochetkov, Innovation: A state-of-the-art review and typology, International Journal
of Innovation Studies, vol. 7, no. 4, pp. 263-272, Dec. 2023, doi: 10.1016/j.ijis.2023.05.004.

[10]]. Robledo Veldsquez, Introduccién a la gestién de la tecnologia y la innovacién empresa-
rial. Colombia, 2020. [Online]. Available: https://www.researchgate.net/publica-
tion/369229100_Introduccion_a_la_gestion_de_la_tecnologia_y_la_innovacion_empre-
sarial

[11]E. M. Rogers, Diffusion of preventive innovations, Addictive Behaviors, vol. 27, no. 6, pp.
989-993, Nov. 2002, doi: 10.1016/S0306-4603(02)00300-3.

[12]Disruptive Innovation Theory, Christensen Institute. Accessed: Sep. 22, 2024. [Online].
Available: https:/ / www.christenseninstitute.org/ theory / disruptive-innovation /

[13]C. M. Christensen, M. E. Raynor, and R. McDonald, What Is Disruptive Innovation?, Har-
vard Business Review, Dec. 01, 2015. Accessed: Sep. 22, 2024. [Online]. Available:
https:/ /hbr.org/2015/12 / what-is-disruptive-innovation

[14]S. Si and H. Chen, A literature review of disruptive innovation: What it is, how it works
and where it goes, Journal of Engineering and Technology Management, vol. 56, p. 101568,
Apr. 2020, doi: 10.1016/j.jengtecman.2020.101568.

[15]C. Markides, Disruptive Innovation: In Need of Better Theory, | of Product Innov Manag,
vol. 23, no. 1, pp. 19-25, Jan. 2006, doi: 10.1111 / j-1540-5885.2005.00177 ..

39



[16]What is innovation? | McKinsey. Accessed: Jul. 23, 2024. [Online]. Available:
https:/ / www.mckinsey.com/ featured-insights / mckinsey-explainers / what-is-innova-
tion# /

[17]K. Owusu-Antwi and F. E. Amenuvor, From Laggards to Innovators: A Review of the
Financial Services Industry, CJAST, vol. 42, no. 23, pp. 49-56, Aug. 2023, doi:
10.9734/ cjast/2023 / v42i234173.

[18]C. Steiner, P. Jeszenszky, V. Stebler, and A. Leemann, Extraverted innovators and consci-
entious laggards? Investigating effects of personality traits on language change, Lang Var
Change, vol. 35, no. 1, pp. 1-28, Mar. 2023, doi: 10.1017 /50954394523000091.

[19]E. M. Rogers, A. Singhal, and M. M. Quinlan, Diffusion of Innovations 1, in An Integrated
Approach to Communication Theory and Research, 3rd ed., D. W. Stacks, M. B. Salwen, and K.
C. Eichhorn, Eds., Routledge, 2019, pp. 415-434. doi: 10.4324/9780203710753-35.

[20]E. Ruokamo, M. Laukkanen, S. Karhinen, M. Kopsakangas-Savolainen, and R. Svento, In-
novators, followers and laggards in home solar PV: Factors driving diffusion in Finland,
Energy Research &  Social  Science, vol. 102, p. 103183, Aug. 2023, doi:
10.1016/j.erss.2023.103183.

[21]]. Bloomberg, Digitization, Digitalization, And Digital Transformation: Confuse Them At
Your Peril, Forbes. Accessed: Sep. 11, 2024. [Online]. Available:
https:/ / www.forbes.com/sites /jasonbloomberg /2018 /04 /29 / digitization-digitaliza-
tion-and-digital-transformation-confuse-them-at-your-peril /

[22]What is digital transformation? | McKinsey. Accessed: Sep. 11, 2024. [Online]. Available:
https:/ / www.mckinsey.com/ featured-insights / mckinsey-explainers / what-is-digital-
transformation# /

[23]E. C. Bank, Digitalisation and its impact on the economy: insights from a survey of large
companies, European Central Bank. Accessed: Sep. 12, 2024. [Online]. Available:
https:/ /www.ecb.europa.eu/ press/economic-bulletin/focus /2018 /html/ecb.eb-
box201807_04.en.html

[24]What is Sustainable Digitalisation?, European DIGITAL SME Alliance. Accessed: Sep. 17,
2024. [Online]. Available: https://www.digitalsme.eu/what-is-sustainable-digitalisa-
tion/

[25]Digital transformation the key to sustainable development. Accessed: Sep. 17, 2024.
[Online]. Available: https:/ /www.ey.com/en_vn/consulting/ digital-transformation-
the-key-to-sustainable-development

[26]G. Robertsone and I. Lapina, Digital transformation as a catalyst for sustainability and
open innovation, Journal of Open Innovation: Technology, Market, and Complexity, vol. 9, no.
1, p. 100017, Mar. 2023, doi: 10.1016/j.joitmc.2023.100017.

[27]K. S. Karthikeyan and T. Nagaprakash, Prioritizing IoT-driven Sustainability Initiatives in
Retail Chains: Exploring Case Studies and Industry Insights, EAI Endorsed Transactions on
Internet of Things, vol. 10, 2024, doi: 10.4108/ eetiot.4628.

[28]L. C.S. Darren, A. A. Assyakirin, K. C. Tan, S. Razak, and C. K. Lam, Intelligent Shopping
Trolley (IST) - a social distancing device during pandemic shopping, presented at the Jour-
nal of Physics: Conference Series, 2021. doi: 10.1088 /1742-6596/2107/1/012017.

[29]S. Deepa, A. Amala Nihila, J. Prabhavathi, M. Meenatchi, and M. J. Varsha, Shopping
Wagon: A Smart Shopping System Using RFID for Shopping Malls, Advances in Parallel
Computing, vol. 39, pp. 789-794, 2021, doi: 10.3233 / APC210281.

[30]M. Aci and G. A. Dogansoy, Demand forecasting for e-retail sector using machine learning
and deep learning methods, Journal of the Faculty of Engineering and Architecture of Gazi Uni-
versity, vol. 37, no. 3, pp. 1325-1339, 2022, doi: 10.17341/ gazimmfd.944081.

[31]C. Valencia-Payan, J. F. Grass-Ramirez, G. Ramirez-Gonzalez, and J. C. Corrales, Smart
Contract to Traceability of Food Social Selling, Computers, Materials and Continua, vol. 74,
no. 3, pp. 4703-4728, 2023, doi: 10.32604 / cmc.2023.031554.

[32]H. Y. Faang, N. Yaakob, M. E. Elshaikh, A. K. Sidek, O. B. Lynn, and M. Almashor, IoT-
Based Automated and Contactless Shopping Cart during Pandemic Diseases Outbreak,
presented at the Journal of Physics: Conference Series, 2021. doi: 10.1088/1742-
6596/1962/1/012051.

40



[33]]. U. Ahmed, A. Ahmed, A. Talukdar, R. Sharif, and Z. Jahangir, Innovation strategy in
retail: The unstaffed digital supermarkets at LIFVS, Journal of Information Technology Teach-
ing Cases, vol. 13, no. 2, pp. 175-181, 2023, doi: 10.1177/20438869221109844.

[34]Pingo Doce abre restaurante tecnolégico e loja sem filas em Lisboa, Noticias ao Minuto.
Accessed: Jun. 21, 2024. [Online]. Available: https:/ /www.noticiasaominuto.com/life-
style /2386523 / pingo-doce-abre-restaurante-tecnologico-e-loja-sem-filas-em-lisboa

[35] PricewaterhouseCoopers, Retailers ring up value with the Internet of Things, PwC. Ac-
cessed: Aug. 05, 2024. [Online]. Available: https:/ / www.pwc.com.au/ digitalpulse / retail-
iot-customer-value.html

[36]M. Au-Yong-Oliveira, D. Canastro, J. Oliveira, ]J. Tomds, S. Amorim, and F. Moreira, The
Role of Al and Automation on the Future of Jobs and the Opportunity to Change Society,
in New Knowledge in Information Systems and Technologies, vol. 932, A. Rocha, H. Adeli, L. P.
Reis, and S. Costanzo, Eds., in Advances in Intelligent Systems and Computing, vol. 932.,
Cham: Springer International Publishing, 2019, pp. 348-357. doi: 10.1007 /978-3-030-16187-
3_34.

[37]K. Institute, KAIZEN™ Artigo | KAIZEN™ e Inovagdo no Retalho. Accessed: Jun. 24,
2024. [Online]. Available: https:/ /kaizen.com/ pt/insights-pt/kaizen-inovacao-retalho/

[38]]. Ribeiro, B. Clarinha, D. Cunha, Y. Zhu, C. E. Walter, and M. Au-Yong-Oliveira, The Re-
tail Sector’s Bet on Artificial Intelligence : The Portuguese Case, in 2022 17th Iberian Con-
ference on Information Systems and Technologies (CISTI), Madrid, Spain: IEEE, Jun. 2022, pp.
1-7. doi: 10.23919/ CIST154924.2022.9820259.

[39]S. Moore, S. Bulmer, and J. Elms, The social significance of Al in retail on customer expe-
rience and shopping practices, Journal of Retailing and Consumer Services, vol. 64, p. 102755,
Jan. 2022, doi: 10.1016/j.jretconser.2021.102755.

[40]Using AI/ML to Transform Your Retail Demand Planning | AWS for Industries. Ac-
cessed: Jun. 21, 2024. [Online]. Available: https:/ /aws.amazon.com /blogs/industries / us-
ing-ai-ml-to-transform-your-retail-demand-planning /

[41] The state of Al in 2023: Generative Al's breakout year | McKinsey. Accessed: Aug. 05,
2024. [Online]. Available: https:/ /www.mckinsey.com/ capabilities / quantumblack / our-
insights / the-state-of-ai-in-2023-generative-Als-breakout-year

[42]]. D. Borrero, Agri-food supply chain traceability for fruit and vegetable cooperatives us-
ing Blockchain technology, CIRIEC-Espana Revista de Economia Publica, Social y Cooperativa,
no. 95, pp. 71-94, 2019, doi: 10.7203 / CIRIEC-E.95.13123.

[43]R. K. Ray, F. R. Chowdhury, and R. Hasan, Blockchain Applications in Retail Cybersecu-
rity: Enhancing Supply Chain Integrity, Secure Transactions, and Data Protection, jbms,
2024.

[44] A. Chakrabarti and A. K. Chaudhuri, Blockchain and its Scope in Retail, 2017.

[45]Retail. Accessed: Jun. 22, 2024. [Online]. Available: https://www.ibm.com/block-
chain/resources/transparent-supply / retail /

[46]D. D. S. Canfield, A histéria do Design Thinking, DATJournal, vol. 6, no. 4, pp. 223-235,
Dec. 2021, doi: 10.29147/ datjournal.v6i4.502.

[47]IDEO Design Thinking, IDEO | Design Thinking. Accessed: Jun. 14, 2024. [Online]. Avail-
able: https:/ / designthinking.ideo.com

[48] T. Brown and J. Wyatt, Design Thinking for Social Innovation, Development Outreach, vol.
12, no. 1, pp. 2943, Jul. 2010, doi: 10.1596/1020-797X_12_1_29.

[49]]. Liedtka, Why Design Thinking Works, Harvard Business Review, Sep. 01, 2018. Accessed:
Jun. 14, 2024. [Online]. Available: https:/ /hbr.org/2018/09/why-design-thinking-works

[50] T. Lockwood, Design thinking: Integrating innovation, customer experience, and brand
value. 2010.

[51]R. Wolniak, The Design Thinking method and its stages, 2017, pp. 247-255.

[52]R. F. Dam, The 5 Stages in the Design Thinking Process, The Interaction Design Founda-
tion. Accessed: Aug. 06, 2024. [Online]. Available: https://www.interaction-de-
sign.org/literature / article / 5-stages-in-the-design-thinking-process

[53]Framework for Innovation - Design Council. Accessed: Jun. 14, 2024. [Online]. Available:
https:/ /www.designcouncil.org.uk / our-resources/ framework-for-innovation /

41



[54]N. Zabaleta Etxebarria, J. I. Igartua Lépez, N. Errasti Lozares, and L. Markuerkiaga Arri-
tola, Project Management in the wave of Innovation, exploring the links. 2012.

[55]UX Process: The Double Diamond : Hi Interactive. Accessed: Jun. 14, 2024. [Online]. Avail-
able: https:/ / www.hi-interactive.com /blog / ux-process-the-double-diamond

[56]]. A. Marin-Garcia, J. J. Garcia-Sabater, J. P. Garcia-Sabater, and J. Maheut, Protocol: Triple
Diamond method for problem solving and design thinking. Rubric validation, Work. pap.
oper. manag., vol. 11, no. 2, pp. 49-68, Dec. 2020, doi: 10.4995/ wpom.v11i2.14776.

[57]Using design principles to foster innovation policy, nesta. Accessed: Jun. 14, 2024.
[Online]. Available: https:/ /www.nesta.org.uk/blog/using-design-principles-foster-in-
novation-policy /

[58]N. Ruiz, What Is an ‘Is/Is Not Analysis’, and How to Conduct One?, Sixsigma DSI. Ac-
cessed: Jun. 14, 2024. [Online]. Available: https:/ /sixsigmadsi.com / what-is-an-is-is-not-
analysis-and-how-to-conduct-one /

[59] Tech trends 2024 - job postings. Accessed: Sep. 18, 2024. [Online]. Available: http:/ /ce-
ros.mckinsey.com / tech-trends-2024-job-postings

[60]M. Linn, Cost-benefit analysis: a disparagement of its misuse and misexplanation, The Bot-
tom Line, vol. 22, no. 3, pp. 82-85, Oct. 2009, doi: 10.1108 /08880450910999640.

[61]M. Linn, Cost-benefit analysis: a primer, The Bottom Line, vol. 23, no. 1, pp. 31-36, Jun. 2010,
doi: 10.1108/08880451011049687.

[62]]. Fang, Cost Benefit Analysis of Pharmacoeconomics, 2021. [Online]. Available:
https:/ /www hilarispublisher.com / open-access / cost-benefit-analysis-of-pharmacoeco-
nomics-83907.html

[63]K. Ture¢kova and J. Nevima, The Cost Benefit Analysis for the Concept of a Smart City:
How to Measure the Efficiency of Smart Solutions?, Sustainability, vol. 12, no. 7, p. 2663,
Mar. 2020, doi: 10.3390/su12072663.

[64]Sebastian, Cost-Benefit Analysis for Business Cases (Definition, Steps, Example), Project-
Management.info. Accessed: Jun. 07, 2024. [Online]. Available: https:/ / project-manage-
ment.info/ cost-benefit-analysis-business-cases /

[65] Cost-Benefit Analysis: What It Is & How to Do It, Business Insights Blog. Accessed: Jun.
07, 2024. [Online]. Available: https:/ / online.hbs.edu/blog/ post/ cost-benefit-analysis
[66]How To Conduct A Cost-Benefit Analysis — Forbes Advisor. Accessed: Jun. 07, 2024.
[Online]. Available: https:/ /www.forbes.com/advisor/business/software / cost-benefit-

analysis /

[67]Cost-Benefit Analysis, Corporate Finance Institute. Accessed: Jun. 07, 2024. [Online].
Available:  https:/ / corporatefinanceinstitute.com / resources / accounting / cost-benefit-
analysis /

[68]How to Conduct a Cost-Benefit Analysis | Lucidchart Blog. Accessed: Jun. 11, 2024.
[Online]. Available: https:/ / www .lucidchart.com/blog/ cost-benefit-analysis

[69]E. Rodrigues, H. Leite, N. Silva, and I. Miranda, Reclosers to Self-Healing schemes in dis-
tribution networks: A techno-economic assessment, in 2016 IEEE International Energy Con-
ference (ENERGYCON), Leuven, Belgium: IEEE, Apr. 2016, pp. 1-6. doi: 10.1109/ENER-
GYCON.2016.7513983.

[70]P. Kehrein et al., A techno-economic analysis of membrane-based advanced treatment pro-
cesses for the reuse of municipal wastewater, Journal of Water Reuse and Desalination, vol.
11, no. 4, pp. 705-725, Dec. 2021, doi: 10.2166 / wrd.2021.016.

[71]M. Dahlan et al., DETERMINATION OF THE OPTIMAL NUMBER OF EMPLOYEES US-
ING THE FULL TIME EQUIVALENT (FTE) METHOD AT PT. XYZ, JIEM, vol. 6, no. 3, pp.
74-81, Dec. 2021, doi: 10.33536/jiem.v6i3.1071.

[72]M. Gibson, D. Arnott, and 1. Jagielska, Evaluating the Intangible Benefits of Business In-
telligence: Review & Research Agenda, 2014, [Online]. Available: https://www.re-
searchgate.net/publication/228800394_Evaluating_the_intangible_benefits_of_busi-
ness_intelligence_review_research_agenda

[73]X. Zhang, T. Boderskov, A. Bruhn, and M. Thomsen, Blue growth and bioextraction po-
tentials of Danish Saccharina latissima aquaculture — A model of eco-industrial

42



production systems mitigating marine eutrophication and climate change, Algal Research,
vol. 64, p. 102686, May 2022, doi: 10.1016/j.algal.2022.102686.

[74]S. A. Biancardo, M. Gesualdi, D. Savastano, M. Intignano, I. Henke, and F. Pagliara, An
innovative framework for integrating Cost-Benefit Analysis (CBA) within Building Infor-
mation Modeling (BIM), Socio-Economic Planning Sciences, vol. 85, p. 101495, Feb. 2023, doi:
10.1016 /j.seps.2022.101495.

[75]Net Present Value (NPV), Corporate Finance Institute. Accessed: Jun. 12, 2024. [Online].
Available: https:/ / corporatefinanceinstitute.com/resources/ valuation / net-present-
value-npv/

[76]Sebastian, What Is the Net Present Value (NPV) & How Is It Calculated?, Project-Manage-
ment.info. Accessed: Jun. 12, 2024. [Online]. Available: https://project-manage-
ment.info/ net-present-value-npv/

[77]H. L. Porter, S. T. Neely, and M. P. Gorga, Using Benefit-Cost Ratio to Select Universal
Newborn Hearing Screening Test Criteria, Ear & Hearing, vol. 30, no. 4, pp. 447—457, Aug.
2009, doi: 10.1097 / AUD.0b013e3181a26f11.

[78]S. Devarakonda, Calculating the Economic Viability of Corporate Trainings (Traditional
& eLearning) using Benefit-Cost Ratio (BCR) and Return On Investment (ROI), Int. |. Adv.
Corp. Learn., vol. 12, no. 1, p. 41, Apr. 2019, doi: 10.3991/1jac.v12i1.9735.

[79]Sebastian, What Is the Benefit Cost Ratio (BCR)? Definition, Formula, Example., Project-
Management.info. Accessed: Jun. 12, 2024. [Online]. Available: https:/ / project-manage-
ment.info /benefit-cost-ratio/

[80]T. M. I. Mahlia, H. A. Razak, and M. A. Nursahida, Life cycle cost analysis and payback
period of lighting retrofit at the University of Malaya, Renewable and Sustainable Energy
Reviews, vol. 15, no. 2, pp. 1125-1132, Feb. 2011, doi: 10.1016/j.rser.2010.10.014.

[81]Sebastian, Payback Period Calculator - PbP for Even & Uneven Cash Flows, Project-Man-
agement.info. Accessed: Jun. 18, 2024. [Online]. Available: https://project-manage-
ment.info/ payback-period-calculator-pbp /

[82]]. C. Hartman and I. C. Schafrick, THE RELEVANT INTERNAL RATE OF RETURN, The
Engineering  Economist, vol. 49, mno. 2, pp. 139-158, Jan. 2004, doi:
10.1080/00137910490453419.

[83]Internal Rate of Return (IRR), Corporate Finance Institute. Accessed: Jun. 18, 2024.
[Online]. Available: https:/ /corporatefinanceinstitute.com/resources/valuation/inter-
nal-rate-return-irr/

[84]How to Calculate ROI to Justify a Project | HBS Online, Business Insights Blog. Accessed:
Jun. 19, 2024. [Online]. Available: https:/ /online.hbs.edu/blog/post/how-to-calculate-
roi-for-a-project

[85]Return on Investment (ROI), Corporate Finance Institute. Accessed: Jun. 19, 2024. [Online].
Available: https:/ / corporatefinanceinstitute.com/resources/accounting / what-is-return-
on-investment-roi/

[86]H. Salleh, A. A. Ahmad, Z. Abdul-Samad, W. S. Alaloul, and A. S. Ismail, BIM Application
in Construction Projects: Quantifying Intangible Benefits, Buildings, vol. 13, no. 6, p. 1469,
Jun. 2023, doi: 10.3390 /buildings13061469.

[87]About Adam Smith, Adam Smith Institute. Accessed: Jun. 19, 2024. [Online]. Available:
https:/ /www.adamsmith.org/about-adam-smith

[88]S. Alfarisi, Azwirman, and T. E. Sabli, The Influence of Intangible Benefit Towards Market
Share of Manufacturing Company, adv sci lett, vol. 23, no. 9, pp. 8470-8472, Sep. 2017, doi:
10.1166/asl.2017.9913.

[89] The secret to delighting customers: Putting employees first | McKinsey. Accessed: Jun. 21,
2024. [Online]. Available: https://www.mckinsey.com/ capabilities/ operations/our-in-
sights/ the-secret-to-delighting-customers-putting-employees-first

[90]M. Danao, What Is Churn Rate & How Do You Calculate It?, Forbes Advisor, Mar. 02, 2023.
Accessed: Aug. 30, 2024. [Online]. Available: https:/ /www.forbes.com/advisor/busi-
ness/churn-rate/

43



[91]T. Bova, 5 Factors That Make for a Great Employee Experience, Harvard Business Review,
Jul. 11, 2023. Accessed: Jun. 21, 2024. [Online]. Available: https:/ /hbr.org/2023/07 /5-fac-
tors-that-make-for-a-great-employee-experience

[92]K. A. Batterton and K. N. Hale, The Likert Scale What It Is and How To Use It, 2017.
[Online]. Available: http:/ /www jstor.org/stable /26296382

[93]R. Likert, A Technique for the Measurement of Attitudes, Archives of Psychology, 1932.

[94]G. M. Sullivan and A. R. Artino, Analyzing and Interpreting Data From Likert-Type Scales,
Journal of Graduate Medical Education, vol. 5, no. 4, pp. 541-542, Dec. 2013, doi:
10.4300/JGME-5-4-18.

[95]H. Boone and D. Boone, Analyzing Likert Data, JOE, vol. 50, no. 2, Apr. 2012, doi:
10.34068 /joe.50.02.48.

[96]]. Carifio and R. J. Perla, Ten Common Misunderstandings, Misconceptions, Persistent
Myths and Urban Legends about Likert Scales and Likert Response Formats and their An-
tidotes, J. of Social Sciences, vol. 3, no. 3, pp. 106-116, Mar. 2007, doi:
10.3844 /jssp.2007.106.116.

[97]F. K. WILLITS, G. L. THEODORI, and A.E. LULOFF, ANOTHER LOOK AT LIKERT
SCALES, Journal of Rural Social Sciences, 2016. [Online]. Available: https://egrove.ole-
miss.edu/jrss/vol31/iss3/6

[98] A. Joshi, S. Kale, S. Chandel, and D. Pal, Likert Scale: Explored and Explained, BJAST, vol.
7, no. 4, pp. 396—403, Jan. 2015, doi: 10.9734/BJAST /2015/14975.

[99]L. J. Cronbach, Coefficient alpha and the internal structure of tests, Psychometrika, vol. 16,
no. 3, pp. 297-334, Sep. 1951, doi: 10.1007 /BF02310555.

[100] L.J. Cronbach and P. E. Meehl, Construct validity in psychological tests., Psychological
Bulletin, vol. 52, no. 4, pp. 281-302, Jul. 1955, doi: 10.1037 /h0040957.

[101] L. A. Clark and D. Watson, Constructing validity: New developments in creating ob-
jective measuring instruments., Psychological Assessment, vol. 31, no. 12, pp. 1412-1427,
Dec. 2019, doi: 10.1037 / pas0000626.

[102] K. Sijtsma, On the Use, the Misuse, and the Very Limited Usefulness of Cronbach’s
Alpha, Psychometrika, vol. 74, no. 1, pp. 107-120, Mar. 2009, doi: 10.1007 /s11336-008-9101-
0

[103] J. M. Graham, Congeneric and (Essentially) Tau-Equivalent Estimates of Score Relia-
bility: What They Are and How to Use Them, Educational and Psychological Measurement,
vol. 66, no. 6, pp. 930944, Dec. 2006, doi: 10.1177/0013164406288165.

[104] S. Jamieson, Likert scales: how to (ab)use them, Med Educ, vol. 38, no. 12, pp. 1217-
1218, Dec. 2004, doi: 10.1111/§.1365-2929.2004.02012.x.

[105] G. Norman, Likert scales, levels of measurement and the ‘laws’ of statistics, Adv in
Health Sci Educ, vol. 15, no. 5, pp. 625632, Dec. 2010, doi: 10.1007 / $10459-010-9222-y.
[106] Employee Turnover Rate: Definition & Calculation — Forbes Advisor. Accessed: Aug.
28, 2024. [Online]. Available: https://www.forbes.com/advisor/business/employee-

turnover-rate /

[107] G. Inc, Gallup Q12® Meta-Analysis. Accessed: Aug. 28, 2024. [Online]. Available:
https:/ /www.gallup.com/workplace /321725 / gallup-q12-meta-analysis-report.aspx

[108] T. Rakhmitania, JOB SATISFACTION RELATIONSHIP WITH TURNOVER INTEN-
TION, 2022.

[109] R.Sultan Siddiqui, N. Ahmad Syed, and A. Hassan, Relationship between Job Satisfac-
tion & Employee Turnover Intention, 2012, [Online]. Available: https://www.re-
searchgate.net/publication/323656852_Relationship_between_Job_Satisfaction_and_Em-
ployee_Turnover_Intention

[110] J. K. Harter, F. L. Schmidt, and T. L. Hayes, Business-unit-level relationship between
employee satisfaction, employee engagement, and business outcomes: A meta-analysis.,
Journal of Applied Psychology, vol. 87, no. 2, pp. 268-279, 2002, doi: 10.1037/0021-
9010.87.2.268.

44









NOILVAONNI T1IVL3d d3y¥3l VYALNIA OQ¥VAA3

"N3D FFAOTdWT 4O SLOVAWI FTIONVLINI ANV FTIDNVL IHL ONISSISSV




