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Abstract

Artificial Intelligence (Al) refers to a disruptive technology that aims to reproduce human-like
intelligence companies’ purpose is to be used as an assistant in day-to-day tasks in order to save
time and resources. This technology tends to be more and more used by companies, especially for
marketing purposes. This study aimed to see how the last generations of Al technology could be
used for each step of the New Product Development (NPD)’s process. It based itself on a framework
that defined NPD in 8 steps: idea generation, idea evaluation, concept development, marketing
strategy, business analysis, product development, test marketing, and commercialization. To reach
its goal, this study used a qualitative analysis through Archival research based on secondary data
from relevant sources. The analysis is based on a review of both academic and non-academic
sources like research papers, case studies, journal articles, etc. The results proved that Al already is
useful and will tend to be even more useful in the future for product development. But it also
showed that marketing strategy and commercialization are areas where there is for the moment
more development than for the other steps of the NPD process. The results have also shown that
nowadays, Al seems to be more powerful while being used as an assistant than when it is working

on its own.
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1 Introduction

Artificial Intelligence, or Al, is a field that incorporates various technologies and methodologies to
replicate human intelligence in machines. The definition of Al remains unclear and varies from one
source to another. This versatility of definitions is mainly due to the multiple ranges of applications
that Al encounters. The concept of Al has different interpretations among experts. Some such as
the European Parliament define it as machines imitating intelligent human behavior, while others
highlight its ability for “learning, understanding, estimating, problem-solving, suggestion, and

decision-making in various disciplines” (Khaleel et al., 2023).

The fascinating journey of Al dates back to the mid-20th century, when multiple brains such as Alan
Turing paved the way for its conceptualization. They laid a solid foundation for machine intelligence,
which has revolutionized the modern world. The 1950s and 1960s saw remarkable advancements

in Al with the creation of pioneering systems like the Logic Theorist and General Problem Solver.

Throughout the evolution of Al, we’ve witnessed both groundbreaking advancement and stagnation
phases. These so-called "Al winters" emerged when expectations outpaced the technology's
capabilities. The interest in Al has increased during the last decades due to exciting advancements

in machine learning, neural networks, and deep learning.

Significant advancements in the field of Al have been made in the last few years, showing its
immense potential in solving difficult problems. One such landmark moment was when Deep Blue,
created by IBM, triumphed over a chess grandmaster. This groundbreaking achievement
demonstrated how Al can excel in strategic problem-solving. Another notable milestone was

AlphaGo's remarkable victory against human champions in the ancient game of Go.

The world of Al is constantly evolving and transforming various industries and everyday lives. With
applications going from natural language processing to computer vision while possibly being for
autonomous vehicles, there is a giant possible field of application available. Artificial intelligence is
for example being widely integrated into retail and E-commerce. Oosthuizen pointed out that “Al is
transforming how retailers operate. Al shifts retailers to move away from the traditional way of
doing business and opens up new opportunities within the value chain” (Oosthuizen, 2021) and

Zhiwei explained that Al was becoming “increasingly prevalent in ecommerce” (Zhiwei, 2023).



Walmart has for example utilized an Al tool and an augmented-reality app to better manage their
restocking whereas AliBaba has implemented it in their marketing strategy. On the other hand,
some promising papers have shown the possible applications of Al. Jarek and Mazurek presented
that with the help of the information gathered by a chatbot, new beer recipes could be developed
and launched while Dagar showed that Al could be utilized to detect the spread of deadly infectious

diseases.

To sum up, the definition and historical evolution of Al portray a rapidly evolving field that has

transitioned from theoretical concepts to tangible applications.

1.1 Background, motivation, and purpose

The ever-changing landscape of business and technology, coupled with the indomitable
entrepreneurial spirit, has piqued the curiosity and captivated the attention of the authors both
being business students. The rapid evolution of artificial intelligence has emerged as a fascinating
subject that authors are eager to explore and delve into further. As these innovative technologies
continue to shape the world, the intrigue surrounding their impact on various industries fuels a

desire to uncover new insights and shed light on their transformative potential.

The shared interest that the authors have in technology, startups, and the ever-evolving business
environment serves as a powerful motivator for their research. Their curiosity is fueled by the
profound impact that artificial intelligence has been making in the world of new product
development. By studying the changing role of Al in this field, they aim to stay ahead of the curve
and unlock innovative strategies that can propel businesses to new heights of success. The dynamic
nature of technology and startups provides them with an exciting landscape to explore, as they
uncover groundbreaking insights that pave the way for future advancements and transformative
growth. Their shared fascination with artificial intelligence is not just limited to mere curiosity, but
it also reflects a deep understanding and nuanced perspective. They approach this revolutionary
technology with a delicate balance of optimism and caution, recognizing its immense potential while
acknowledging the possible risks and challenges that it might bring. This thoughtful approach
ensures that they harness the power of Al while being mindful of its ethical implications and
potential societal impact. They see Al not only as a productivity tool but also as a creative catalyst

that can usher in an unprecedented era of ideation, design, and go-to-market for startups. Their
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enthusiasm is based on the belief that artificial intelligence offers companies the door to
sustainable, scalable, and disruptive entrepreneurship. But while they acknowledge the
transformative potential of Al, they also view Al's interest in the new product development process
from a more moderate perspective. Their concerns center around the unintended consequences
and ethical implications of artificial intelligence. They remain concerned about potential impacts on
society, including job losses, difficulty making ethical decisions, and maintaining human-centered
behavior in an increasingly artificial intelligence environment. Their cautious approach is driven by
a conscious need to integrate technology while adhering to sustainable and ethical business

practices.

Their collaboration on this thesis is rooted in their desire to navigate the complex and multifaceted
relationship between artificial intelligence and the emergence of new products. The primary
objective of the authors is to meticulously identify, diligently analyze, and comprehensively
elucidate the multifaceted impacts of artificial intelligence throughout the entire spectrum of new
product development. By harnessing the power of cutting-edge technology, they skillfully delve into
every stage of the process, shedding light on how Al influences each step of new product
development. The authors of this study aim to deliver a comprehensive and nuanced perspective
that goes beyond the surface-level discussion of Al's potential in new product development. They
aim to shed light on the immense possibilities Al holds for revolutionizing this field, while also
delving into the crucial examination of its potential pitfalls and behavioral considerations. By
presenting a multidimensional analysis, they ensure that readers gain a well-rounded understanding
of both the promises and challenges associated with integrating Al into product development

processes.

Moreover, the authors see an interest in this subject due to Al’s interest in business. Al can have an
impact and change almost all areas of a business such as decision-making, automation of some
tasks, increased productivity, and many more applications. “The Big-Data along with Artificial
Intelligence is becoming the new “mother of innovation”, allowing businesses to strategically make
decisions considering the business analytics to align with their business goals, gain competitive
advantage and, continually assess what improvements to be incorporated to ensure its success.”
(Chaveesuk et al., 2019). Not only exists the possibility of improved decision making but there is also

a possibility to create automation in factories. “Al can streamline operations through automating
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manual tasks” (Oosthuizen, 2021). What is stated here means that Al not only can automate some
manual tasks but also that Al can play a general role in the streamlining of operations. Therefore, Al
will majorly change business functioning and forms in the next years, engaging interests and reasons

to study this subject for the authors.

The primary objective of this thesis project is to present a variety of available Al tools and
applications that could help businesses in their decision-making processes as well as their time-to-
market. The authors are committed to offering invaluable insights that embrace the latest
technological advancements. By doing so, they aim to equip readers with actionable strategies that
have the potential to revolutionize various industries and pave the way for unprecedented success.
By combining their different perspectives, they hope to give readers a deeper understanding of the
possibilities for applying artificial intelligence to new product development and encourage

discussions regarding this subject.

1.2 Research objectives, questions, and approach
This study has a goal to define the way artificial intelligence can be used for each step of a new

product development. To realize this task, the following research objective:

(RO1) Find out how the new generation of Al can be used to help decision-making in the different
steps of new product development through archival research based on secondary data in the form

of relevant publications.

To accomplish this task, we have settled on one main research question and eight sub-questions:

RQ1: How the new generation of Al can be used to help decision-making in the different steps of

new product development?

RQ1.1: How the new generation of Al can be used to help decision-making in the idea generation

stage of new product development?
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RQ1.2: How the new generation of Al can be used to help decision-making in the idea evaluation

stage of new product development?

RQ1.3: How the new generation of Al can be used to help decision-making in the concept

development stage of a new product development?

RQ1.4: How the new generation of Al can be used to help decision-making in the marketing strategy

stage of new product development?

RQ1.5: How the new generation of Al can be used to help decision-making in the business analysis

stage of new product development?

RQ1.6: How the new generation of Al can be used to help decision-making in the product

development stage of new product development?

RQ1.7: How the new generation of Al can be used to help decision-making in the test marketing

stage of new product development?

RQ1.8: How the new generation of Al can be used to help decision-making in the commercialization

stage of new product development?

1.3 Thesis structure

This thesis will be divided into six different chapters. This first introduction chapter presents the
topic and introduces the authors’ backgrounds, motivations, and purposes for doing this paper as
well as introducing the research objective, questions, and approach. It is followed by a literature
review in chapter two to introduce each concept of this thesis for them to be understandable for
the reader as well as explain the research framework. The third chapter has a goal to describe the
study approach. The fourth chapter will present the secondary data we collected in accordance with
the research objective and question. The fifth chapter will look into the main findings and evidence
of the usage of Al in each step of product development. Chapter six will be a conclusion with a

summary of the key findings.
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2 Literature review

2.1 Artificial Intelligence
2.1.1 History

Verma stated that “Artificial intelligence is that human intelligence can be transferred to machines
to execute tasks from the simplest to the most complex. The objective of artificial intelligence is to

learn, do reasoning & execute the activities.” (Verma et al., 2021)

Although the attention toward artificial intelligence (Al) has drastically increased in recent years, Al

has been around for quite some time. Salesforce (2022) provided an overview of its history:

- In 1950, Alan Turing proposed a test of machine intelligence in his publication called
“Computer Machinery and Intelligence” which enticed future authors and scientists to delve
into this topic.

- John McCarthy was the first scientist to use the term “artificial intelligence” in 1955 and from
there on, a rapid growth was launched on the subject of Al.

- In 1961, the world witnessed the appearance of the first industrial robot Unimate, and
in1965 the first “expert system” was created. It was a form of Al developed to replicate the
thinking and decision-making abilities of human experts. This system was presented to the
market and made public in 1980 under the name XCON.

- The first driverless car was proposed by Ernest Dickmanns and his team at Bundeswehr
University of Munich in 1985.

- In 1997, Windows released a speech recognition software.

- In 2003, NASA landed two rovers on Mars that navigated the surface without human
intervention.

- In 2006, entertainment and communication companies such as Netflix and Facebook started
utilizing Al in their daily activities.

- In 2016, a robot named Sophia was created by Hanson Robotics. It became the first “robot
citizen” as it possesses a human appearance, and the ability to replicate emotions and

communicate.
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- 3 years ago, OpenAl started testing GPT-3. By using Deep Learning, it is capable of creating

content almost indistinguishable from the one created by humans.

As stated by Ruiz-Real et al. Al is not anymore used for limited applications and being restricted by
hardware limitations as it used to be in the past century, but as turned to being a “vital element for

the development of industry and services of 21st-century society.” (Ruiz-Real et al., 2021)

2.1.2 Definition

We are now able to find multiple definitions of artificial intelligence that each resemble one another:

“Artificial intelligence is the name used for systems which may have similar reactions as intelligent

behavior of human beings” (Soltani-Fesaghandis & Pooya, 2018).

“Artificial intelligence (Al) is the system's ability to interpret data and leverage computers and
machines to enhance humans' decision-making, problem-solving capabilities, and technology-

driven innovativeness” (Haenlein & Kaplan, 2019).

“Artificial intelligence (Al) is a disruptive technological development that, together with robotics, is
changing the operating model in companies in each and every one of its basic functions” (Choy &

Ozkan, 2019).

“Al can be defined as a set of methods enabling to reproduce human behavior to solve high
complexity problems, such as speech recognition, linguistic translation, and image analysis” (Trinh

etal., 2021)

“Al refers to computer algorithms that mimic cognitive processes or activities observed in living
organisms. Al can be utilized in tasks such as learning, understanding, estimating, problem-solving,
suggestion, and decision-making in various disciplines, including the engineering design process.”
(Aattouri et al., 2023). “Modeling of an artificial intelligence-based enterprise callbot with natural

language processing and machine learning algorithms,” (Aattouri et al., 2023)
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Based on these definitions, the authors were able to create a more general one that is better suited

for the new product development process:

Artificial intelligence is a disruptive technology that aims to reproduce human-like intelligence.
Nowadays, companies utilize it as an assistant in each stage of the new product development to save

time and resources.

2.1.3 Some of the most popular Al

As more and more Al tools are being developed and offered to the public, several are becoming

increasingly popular.

ChatGPT was offered to the public by Open Al in November 2022. It's based on their GPT3.5
implementation but it was not the first version usable. Earlier versions of GPT were already utilized
but they were only accessible through an API. ChatGPT is an Al-powered chatbot that relies on
constant evolution. GPT-4 was released in March 2023 and enabled the chatbot to become even
more performant. Microsoft made a significant investment in Open Al and now owns 49% of its

stock. This allows users to generate automated responses based on a prompt.

Dall-E was also developed thanks to Open Al's GPT implantation in 2021. It's a system that was
trained on a large set of images and their description (Kerner, 2023). This gave it the capacity to
make connections through different mediumes. Its first version was capable of connecting words to
visuals. In 2022, Dall-E 2 was launched and provided the public the opportunity to create images

based on a prompt, a sentence, and a description.

Adobe Podcast Al was launched in the end of 2022 and has for objective to help individuals create
“high-quality podcasts and voiceovers that sound professional” (Abode, 2023). The most important
feature of this Al is this speech enhancing tool that removes background noise automatically. This

tool is great for any company that what to reduce their time on editing.

Very recently, on the 9 of December, Google released a new Al system called Gemini Al. The
objective of this Al is to be a multimodal system “from the ground up” (Gemini: Google’s latest and

greatest Al model, 2023). Normally a multimodal is put together by connecting single models such
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as text, audio, and images as a secondary stage. Every model is created independently from the
other and then they are all connected. What Gemini has launched is a multimodal that is connected
from the start. It gives it the ability to make connections between each dimension and provide the
best possible response. This has brought Al a step closer to having human-like intelligence as it can
understand the environment and the world like humans do. This system will come into action on

the 13 of December 2023 and might be a game changer for organizations.

2.1.4 Generative Al

One of the primary types of Al today is called Generative Al. It can produce various types of content
such as text, images, audio, etc. It has been creating a certain kind of buzz thanks to the user-friendly
interfaces it can offer while still creating and offering high-quality content in a matter of seconds
according to a prompt. This type of Al has a very particular feature, it can learn and improve over
time. As the Al's capacity to create is based on the data it is given, the more data it possesses, the
more accurate and refined the recommendations and answers become. Generative Al is very
valuable in the creative field as its core objective is to mimic the creativity and productivity of human

beings, but it’s not limited to that. Here are some of the used cases of Generative Al.

Generative Al, as Lawton (2023) explained, can automate some of the business functions such as
the writing of content, summarizing complex information, offering personalized assistance to
customers with chatbots, writing reponses for emails, improving the video presenting a product and

so one. This helps enhance the productivity of a company by reducing time and minimizing risks.

2.1.5 Its Al models

Generative Al relies on some technological assets such as natural language processing (NLP),

machine learning, deep learning, and so on.

NLP “refers to the branch of computer science—and more specifically, the branch of artificial
intelligence or Al—concerned with giving computers the ability to understand text and spoken
words in much the same way human beings can.” (IBM, 2023) This system breaks down the
sentences grammatically and structurally to be able to recognize the semantic meaning of words.

This helps the program to possibly understand emotions conveyed in a sentence. Hirschberg &
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Manning, 2015 explained that NLP can be utilized in a range of different situations “including
machine translation, sentiment analysis, information extraction, speech recognition, and

conversational agents” (Khaleel et al., 2023)

This enables the computer to understand human speech and be able to respond and therefore
communicate. Frontier pointed out that “Natural language processing (NLP) tools allow companies
to obtain incomparably more detailed information about the opinions associated with the words in

the text and the emotions of consumers hidden in it.” (Gerlich et al., 2023).

NLP is for example used as a chatbot by companies to provide a more personalized customer
experience and therefore offer a 24/7 virtual assistant to the customers. This also helps companies
gain a significant amount of data to better their marketing strategies. Nestle is a great example of
this. They use NLP to generate personalized content for each of the targets which leads to an
increase in sales. Moreover, NLP is considered a great tool for spam detection which can help
companies eliminate risk and have better returns as all the data they will be working with is

considered clean data.

Machine learning is an Al tool that uses existing data to make predictions and inferences without
rely on a fixed program. Instead, this capable of analyzing data sets to recognize patterns and
similarities (Salehi & Burguefio, 2018). Machine learning devices can analyze big data' and therefore
inform marketers about the correct course of action to take. This leads marketing strategies to be

more efficient and effective as well as not repeating the same mistakes.

2.1.6 Other Al models

Other technological assets exist and are being used very frequently for different types of Al including
generative. The authors also wanted to point out a few that they thought were interesting to know

the context of this thesis.

ANN: Artificial Neural Networks are created to mimic the biological neural network. It uses incoming

data to learn to make decisions like humans over time.
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CNN: Convolutional Neural Networks is used to mimic the animal visual cortex thanks to its
multilayer neural network. This system is used to detect simple structures in an image to form a

more complex image.

RNN: Recurrent Neural Networks can analyze sequential data. It can remember past inputs and

therefore provide output based on temporality and context.

GANs: Generative Adversarial Network is based on 2 neural networks: the generator, whose role is
to create data samples, and the discriminator, whose role is to evaluate the authenticity of the

samples. Together they are capable of creating high-quality content such as images and 3D models.

Transformer models: They rely on a self-attention mechanism that gives the possibility to train
bigger models without having to label all the data before importing it. It's capable of recognizing

connections between words across a large amount of information.

2.1.7 Limitation of artificial intelligence

Al has its limitations that are very important to take into account. First of all, Al requires a large
amount of data to function and give good-quality results (Kunerth, 2023). This can be a limit if the
subject that is to be analyzed is quite new and information is lacking. Moreover, Al is only as good
as the data it is given. Therefore, to provide effective outputs, the data need to be of good quality.
Of course, the need for clean data is also very important (Oehm & Som, 2023). “When machine
learning algorithms learn from biased historical data, there is a danger of perpetuating and
magnifying those biases” (Farzan, 2023). This could exacerbate stereotypes and discrimination. The
need for all this data and the complexity of this system also means that it requires a lot of energy to
function, and it therefore contributes to pollution. Schwad pointed out in 2018 that the generative
model to create an image uses as much energy as the average American household would use in

approximately six months.

A certain aspect of the lack of security also needs to be pointed out about cybercrime, respect for
privacy, leaking data, and confidentiality and all associated with Al. Nowadays, artificial intelligence

is a field that still lacks a lot of legal regulations.
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Although artificial intelligence can help in automating tasks and with personalized customer
experience, the human touch remains very important to create strong connections with a customer
(Farzan, 2023). Some customers fear Al as they believe they are being “watched” or that their
privacy will be in jeopardy if they agree to use Al. This could lead to companies losing important

numbers of clients.

Artificial intelligence can also be used to create fake information and therefore manipulate the
behavior of humans (Korinek & Stiglitz, 2021). As anyone can use Al to create new content or modify
existing content, more and more fake information is circling on social media. If fake information
about a sensitive subject reaches a person who is very invested in this said subject, it might create

a reaction in this person that would not have appeared without the piece of news.

Finally, the limitation of Al is its cost and the complexity of its technology. As it’s constantly going

through developments the cost rises and complexity rises at the same time (Tiwari, 2022).

2.2 Artificial Intelligence in New Product Development
2.2.1 Idea Generation for New Products based on Al

The first stage of new product development is called idea generation. El Haiba has defined idea
generation as “the process in which creative thinking based on knowledge and learning from prior
experience is used to individually or collectively produce novel ideas adapted to the context wherein
they are spawned” (El Haiba et al., 2017). This stage is essential to the launch of a new product
development where new ideas and/or new opportunities emerge from individuals to promote
growth in the business. Toubia stated that "the stage of idea generation, also called "ideation",
whose objective is individual or collective identification of new ideas or opportunities, is often

recognized as one of the highest leverage points for an organization" (Toubia, 2006).

This phase is at the center of 4 dimensions that are key concepts to increase the “organization’s

ability to generate and develop a high-quality stream of ideas” (El Haiba et al., 2017).
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Creativity

Each new creation needs a key amount of creativity to flourish. Titus has defined creativity
as “the birth of imaginative new ideas” (Titus, 2000) and Muirhead defined creativity as “the
ability to produce novel work that is high in quality and is appropriate (useful)” (Muirhead,
2007). Creativity gives the capacity to an individual to adapt to changes and new situations.
But creativity is also influenced by previous experiences as it finds one of its origins in

knowledge.

Knowledge.

Working on a new product project or a new idea requires knowledge of former experiences
as well as knowledge of the environment. As noted by Buchanan (2001), background
knowledge is an essential element that distinguishes deliberate acts of creation from
“accidental creativity”. Moreover, as explained by El Haiba et al., “knowledge gives the
person the ability to explore a rich domain much more efficiently, and therefore imagine
new things” (El Haiba et al., 2017). Without knowledge, individuals will not be able to
understand and analyze the problem they are trying to solve. Prior experience and the
knowledge built upon it become an asset in this phase as individuals are capable of making
connections and using them to their advantage. New product development should be based
on a problem or a need that society is facing, if an individual tries to enter the process of
idea generation without a clear understanding of the market and environment they are
trying to develop in, we can for sure assume that the creativity will not be appropriate and
therefore the idea will be inconclusive. Knowledge and creativity are also increased in an

environment where multiple individuals gather to share their competencies.

Collaboration

Great ideas are rarely created by a solitary genius. More often, innovation comes from the
right network of people and teams bringing disparate ideas together” (Kasper & Clohesy,
2008). Each individual will have a different idea, a different way of viewing the issue, and a
different background they can work with. “Collaboration nurtures emergence, which can
often lead to unexpected opportunities” (Kasper & Clohesy, 2008). Therefore we can view
working as a team and in close collaboration in this stage as a winning factor. However, the

managing team needs to set the correct environment and promote creativity to increase the



21

“diversity and collective intelligence of all its members” (El Haiba et al., 2017), to obtain ideas

that will suit their goal.

- Learning
According to Schank, “One can only learn from experience if the experience one is having is
strongly related to an experience one has already had” (Schank, 1995). Learning can
therefore be viewed as the process of adapting to new situations, “to combine multiple
existing ideas into a new concept, to try new things, and to acquire, create, share knowledge
and transform it into valuable insight that accelerates innovative thinking and thus generates

new ideas” (El Haiba et al., 2017).

To summarize, we note that each of those 4 concepts has somewhat similar points, and those
similarities are the key aspects that lead to idea generation and innovation. Moreover, we can add
that a flourishing environment, the right individuals, and good management of the idea generation

sessions are needed at this stage and therefore, for the launch of a new product.

As Artificial Intelligence has drastically improved throughout the years, we have now access to a
new kind of Al chatbot: the Generative Pretrained Transformer (GPT) by Open Al. This type of
platform can be considered an added player in the process of idea generation. If the tool is given
enough information about the market, the environment, and the problem or need the company is
trying to solve, it will have the capacity to generate ideas and therefore contribute to the
brainstorming stage of idea generation and new product development. As Memmert and
Tavanapour have explained, “the Al would not act as a facilitator but in the role of a peer/expert or
creator, contributing ideas similar to a human” (Memmert & Tavanapour, 2023). Moreover,
different types of Al might be capable of helping and guiding individuals throughout the 4 different

dimensions that were explained above and therefore be a tool in the stage of idea generation.

2.2.2 Idea Evaluation based on Al

Once the stage of idea generation is done, the company must move on to evaluating the proposed
options. As Gurbuz explained, the goal of this stage is to limit ideas to a manageable number with

the only the most useful ones in order to “ease new product development process in later stages
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and reduce costs and time spent for not useful ideas.” (Gurbuz, 2018) Idea evaluation can be viewed

as the first “stage-gate” (Cooper, 1988) in the new product development process:

the stage is the different step that a company needs to take in the process of new product
development.

the gates reference to the different points of evaluation in this process. Cooper states “In
order to weed out poor projects early in the process, there is a clear need for project

evaluation points or "gates” (Cooper, 1988).

This process can be held through different methods that are more or less suitable for projects. We

can find for example:

The SWOT which will analyze the Strengths, Weaknesses, Opportunities, and Threats of the
idea.

Idea Checklist Evaluation which is based on evaluating an idea on a checklist of requirements
that fit the market.

Delphi Technique which is a systematic forecasting based on the opinions of experts.

A Decision Tree is “a decision support tool that uses a graph or model of decisions and their
possible consequences, including chance event outcomes, resource costs, and utility.”

(Bradac & Rebernik, 2008).

Maher and Fisher (2012) developed an Al-based system that could evaluate an idea based on three

different criteria:

Novelty: An idea is most novel if nobody has expressed it before.
Degree of unexpectedness

Value of the idea

Finally, thanks to algorithms that automatically analyze collected data, Al-based approaches for

novelty detection which can filter novel contributions from large sets of ideas is rapidly gaining

interest (Just et al., 2023).
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2.2.3 Concept Development based on Al

The third stage of a new product development is called Concept Development. Gurbuz (2018)
defines concept development as the step where the product idea will be detailed and presented as
a product concept before testing it with a selected group of customers and choosing the product
with the best results will be developed. This step is of huge importance because it will be the first
time a product will be introduced to potential customers. Therefore, it is important to present them

in @ meaningful and clear way to the customer group.

Perttula and Saaskilahti also defined the product concept as a “visualization of a product that has a
statement of customer needs and benefits, and a translation of those needs into functional features
and requirements” (Perttula & Saaskilahtl, 2004). Therefore, generating a product concept during
the concept development stage must emphasize this double description of customers’ needs and
benefits on one side, and how to answer those needs and give them those benefits by features and
requirements. It is important to have a clear meaning of the four elements of a product concept,

customer needs, customer benefits, product features, and product requirements.

- Customer needs

According to Maslow (1943), human needs are divided into 5 hierarchical levels that are
physiological; safety and security; love and belonging; self-esteem; and self-actualization.
Therefore, a product, to attract customers, needs to answer at least one of those needs. In
a more detailed way, this means that customer needs are about:

o biological requirements for human survival

o experience of order, predictability, and control

o interpersonal relationships, affiliating, connectedness, and being part of a group

o self-worth, accomplishment, and respect

o realization of a person’s potential, self-fulfillment, seeking personal growth, and peak

experiences.

- Customer benefits
According to Homburg et al. (2005), customer benefits are “the positive outcomes of a
relationship for a customer” (Homburg et al., 2005). Other said customer benefits represent

any subjective outcomes from the use of a product that a customer will perceive as positive.
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It is strongly intricate with the customer needs because the benefits are the way the
customer will perceive their needs fulfilled. For example, a product that answers the
physiological need of eating will have, for the customer, the benefit of making him not

hungry anymore.

- Product features
Berger et al. (2015) define two types of features: typical and atypical/outlier. For them,
typical features “represent core functionality of the domain and are, thus, a prime
prerequisite for a company’s business” (Berger et al., 2015) or features that are “generally
demanded by the market or requested by a specific customer” (Berger et al., 2015). On the
other end, they define an outlier feature as a feature that “does not provide a core
functionality for customers” (Berger et al., 2015), or that is only “optimization of non-
functional aspects” (Berger et al., 2015). In simple words, a product feature is a functionality
of a product or an optimization of preexisting functionalities. It can either be a main aspect
of the product or a secondary one. An interesting fact is that during the concept
development stage, the testing phase of the product will allow customers to propose new

typical features that may be implemented into the product.

- Product requirements
“At the beginning of a product design process, based on a request made by customers,
designers start to identify the customer’s real intent in order to gather all explicit and implicit
requirements that the product has to satisfy” (Chen et al., 2007). This quote allows to
perceive a definition of product requirements as every implicit and explicit demand that the

customer would like to be fulfilled by the product.

. To summarize, concept development involves creating and testing a product concept, which is a
representation of the potential finished product. It must satisfy consumer needs, provide

advantages to the customer, and respond to their requests through feature presentation.

According to Bertoni (2020), there is already a strong use of Al for concept development. He states
that data-driven design are already used to ensure the generation of a qualitative product concept

and its testing. He states that usage of mining techniques is predominant over social media and
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online reviews as this allows to “identify customers’ needs, and a variety of approaches applied in

the other stages of concept development” (Bertoni, 2020).

2.2.4 Marketing Strategy based on Al

As Fifield (2012) explained, marketing strategy means different things to different organizations as
it will fulfill different needs both within the organization and in the marketplace. As he explains, it
is best to look at the marketing strategy as what it does instead of what it is. Business strategy could

consider:

- Environmental factors

- Business factors

- Business units

- Target market strategies
- Product market

- Market entry

- Market positioning

- The marketing mix

- Product positioning

- Branding and Positioning

On that aspect, he concluded that “marketing strategy is the process by which the organization

translates its business objective and business strategy into market activity” (Fifield, 2012).

Gurbuz (2018) develops this 4" stage in 3 points:

- Identify in which market? the new product concept will be sold, how much profit? is targeted
from the new product concept, and what its planned value proposition?, sales, and market
share for the first few years.

- ldentify the price® at which the new product concept will be sold, how it will be distributed

in the market, and what will marketing budget’ be for the first year.
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- ldentify the price at which the new product concept will be sold in the long term, how much

profit is targeted from long-term sales, and what be long-term marketing mix strategy?.

To summarize, we can argue that a marketing strategy holds different dimensions, and each
company will need to identify the different aspects that function for their new product. However,

the most common step could be:

- Target market segmentation: defining the target will help to customize the different
marketing messages to the specific customer service. To be able to produce an accurate
customer segmentation, the companies need to gather a lot of data. Al can provide help by
organizing the clients per category (Mileva, 2023).

- Value proposition development: this will help to create marketing campaigns and follow a
leading theme through the different channels. Al can help analyze the data more accurately
and “identify patterns and trends that humans may overlook” (Dasha, 2023)

- Branding and Positioning: most of the time, customers connect with stories which is why
branding and positioning are key. The potential customer will create a bond with that image
and be therefore more compelled to buy the product of one specific company. In the same
way, Artificial Intelligence can utilize the data to help extract valuable insight and provide
crucial information for businesses to make decisions (Hyscaler, 2024).

- Choosing market channels and tactics: Having the appropriate medium of diffusion is
essential to reach an audience. Depending on the demographic aspect of the target, they
will be more present on one channel and not the other. This will also affect the tactics chosen
to promote the product such as social media advertising, content marketing, influencer
partnerships, or traditional methods like TV commercials or print ads. Artificial intelligence
has a predictive ability thanks to the data analyzed which can help “marketers can make
informed decisions on channel selection and optimisation, ensuring their products reach the
right audience through the right channels” (Slevin, 2023).

- Setting up marketing performance measurements: lastly having KIPs and metrics to analyze
the performance of the marketing strategies. This will help to track effectiveness and make

any changes based on the correct data if needed.
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Al holds so many different forms that we can imagine it will be able to help the process of marketing
strategy. Flinders in an article for IBM defined the use of Al in marketing thanks to “the process of
using Al capabilities like data collection, data-driven analysis, natural language processing (NLP) and
machine learning (ML) to deliver customer insights and automate critical marketing decisions”
(Flinders, 2023). This complete definition allows to show that Al in marketing already is present in

multiple areas.

2.2.5 Business Analysis based on Al

The fifth stage of a new product development is called business analysis. “Business analysis is the
set of tasks and techniques used to work as a liaison among stakeholders in order to understand the
structure, policies, and operations of an organization, and to recommend solutions that enable the

organization to achieve its goals.” (Brennan, 2009).

Gurbuz (2018) defines it in the following two steps:

- The projection of a new product concept sales by market research or the review of similar
product data in the past. Then, the business can calculate risk with an estimation of minimum
and maximum sales.

- The projection of cost and profits. The costs are all that are involved in new product
development (investments, operation, marketing, R&D, etc.). Those estimated costs and
profits coming from the sale of a new product will indicate the financial attractiveness of the

product.

If the product’s projections are compatible with the business objectives, the product development

will be moved to the next stage.

Business analysis is also considered by Cooper as the third “stage-gate” of product development.
Such as the other gate, four main questions must be asked before moving to the next stage of

product development: (Cooper, 1988)

- Does the project continue to make economic and business sense?
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- Have the essential steps been completed—those steps or activities necessary to pass
through the gate? Is the quality of execution of these activities adequate?

- Isthe project on time and budget? Have the milestones been hit?

- What steps or tasks need to be undertaken in the next phase or stage of the project? What

milestones, dates, and budgets should be attached to these tasks?

Cooper (1988) also states that the answers to those questions will define if the project should

continue, be forgotten, or if the business analysis needs more time to be fully developed.

Henriques has proven that “the implementation of intelligent stakeholder analysis systems in
organizations would be pretty valuable” (Henriques Montez, 2022). She states that the use of this
type of Al would help companies to optimize time, make more efficient decision making and in
general that this would translate into better strategies. As we will later see, Al usage regarding
Business Analysis revolves around three main areas. The first one being risk mitigation as
“supporting the innovation process with Al could generate real value for firms by reducing [...] the
riskiness [...] of innovation processes” (Haefner et al., 2021). The second area of Al applications for
Business analysis reside in its interest for financial projections. And finally, the third area for each Al

could be used regarding Business analysis is for SWOT analysis.

2.2.6 Product development based on Al

Product development is the sixth stage of a new product development. It is defined by Bhuiyan as
the stage where “business case plans are translated into concrete deliverables” (Bhuiyan, 2011).
This means turning the current product concept into something usable whether by creating a

physical representation or a virtual model of it.

Gurbuz also adds that “Several tests are made to samples to ensure the safety, attractiveness, and
effectiveness of new product concept; therefore, the test process may take a while to choose the
most suitable sample. Businesses either do tests themselves or get a service from another business.”
(Gurbuz, 2018). This stage will be the last one where the company will work on the product in itself.
Therefore, teams must take a deep focus on the three main points he mentions: safety,

attractiveness, and effectiveness.
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Safety, because no one would like to buy a dangerous product. According to Maslow (1943), safety
need is the second most important need for a human being. Therefore, it is one of the first, if not
the first things that customers will take into account while deciding on buying a product. For Ringle
et al., “perceived safety does positively influence the satisfaction” (Ringle et al., 2011) of the
customers. This means that the safety factor should not be overlooked during the product

development stage because it will play a huge role in product sales and feedback.

Attractiveness, because they need to attract customers for it. Moreover, product effectiveness is
defined by Husein and Nuryakin as defined both from the customer and company point of view as
they stand “Product attractiveness viewed from the company’s side is considered as the superiority
value relatively retrieved towards competitors’ products. However, from the customers’ side which
refers to their need, product attractiveness is the benefit received by customers from a product”
(Husein & Nuryakin, 2018). This double definition is important as it shows how the company has to
look to the advantages, they offer face to their competitors which is their attractiveness, but that
they also need to look at the fact that they need to offer a real benefit, whether it is beauty, number

of features, easiness to use or anything that can come to its mind.

Effectiveness is important because for a product to be sold in the long term, it needs to present a
use to its customer. Balaban and Weiss define product effectiveness as “the overall capacity of a
product to meet customer requirements” (Balaban & Weiss, 2009). They also define it in a more
formal way as “a measure of the extent to which a product may be expected to achieve a set of
specific application requirements in terms of availability, dependability and capability” (Balaban &
Weiss, 2009). They therefore see the product effectiveness as the use customers can make for it,

the dependence customers have for it, and the capacity for it to be acquired.

Al proves itself to be efficient in improving product safety, attractiveness, and effectiveness during
its design. As Bailey stated, Al algorithms could be used to predict material-based performance by
analyzing their strengths and fatigue resistance. By analyzing data regarding customer reviews and
what attracts them regarding a product, Al algorithms are also able to support the overall
attractiveness of the product as “Al can assist designers in making informed decisions about design
choices by analyzing data and providing insights into the design process. Al algorithms can analyze

design data and provide recommendations based on previous design outcomes.” (Khaleel et al.,
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2023) Al could also be used to improve a product’s effectiveness, for example by testing

components of codes like “Applitools” or “Testigma Al” does.

2.2.7 Test marketing based on Al

Test marketing is the seventh stage of a new product development. “Test Marketing is an
experimental strategy by which the entire product and/or service is tried out for the first time in a
small number of well-chosen and authentic sales environments; the location for this activity is
usually referred to as a test market. This location can be physical or virtual. While the former deals
with direct interaction and contact with the interested populace (prospective customers), the latter
has to do with an abstract or intangible market; in which case involves the use of electronic
platforms like; television, radios, mobile phones, and the social media etc” (Umuemufo et al., 2023).
In other words, test marketing is a stage where the product will be tested in its final form including
all the final aspects of its marketing strategy such as costs, packaging, etc. It will allow companies to
see if the final product still engages customers' interest or if it needs to be reworked or forgotten.
As Umuemufo et al. state, marketing tests will either be made on prospective customers or an
abstract/intangible market, those two areas of testing which are quite important are defined as

follows:

- Prospective customer: a potential customer that matches the criteria defined by the
company is more implied to be interested in the company's business offering
- Intangible market: a market that can be reached physically (like a store) but that is more

likely to be accessed virtually (like with a computer, phone, or television)

For Gurbuz test marketing also has a goal to define “all marketing elements such as but not only
product concept’s target market, position in the market, advertisement, distribution, packaging,
costs” (Gurbuz, 2018). He also states that skipping test marketing to go directly to the
commercialization step may make a business find itself with unexpected costs which could turn
dangerous. Therefore, the test marketing stage is not only one stage with its proper goal but a stage
that has for goal to wrap up all of the previous stages and verify that they are still accurate and in
accordance with the “gate N” of Cooper (1988) “stage-gate” which is “the final gate—the pre-

commercialization gate—the decision to move to full production and market launch” (Cooper,
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1988). This step represents therefore a decision to go forward with the project, forget it, or keep

working on it to upgrade it until it is ready to move to the next stage, in this case, commercialization.

Al is already usable and used for test marketing, with for example Sentiment that has been used by
Euler Hermes and that allows them to “gain insights of their customers’ feelings about their brand
and product” (Devang et al., 2019). This is interesting because that means they can use those data
to improve their marketing strategy based on those. Moreover, platforms like Al simulator which is
a simulated Al environment with Angel Investor. It is used for market simulations to see how some

business decisions could affect a company.

2.2.8 Commercialization based on Al

Commercialization is the last stage of new product development. The first aspect to consider while

moving on the commercialization is the “When”:

When will the product be launched to the market?

When will it be available to potential users?

In addition to the “when” the business will have to define the “where” that will then help to define
the scale of the launch: “at a small scale such as a city, medium scale such as a region, or at a big
scale such as the national market, or the international market” (Gurbuz, 2018). It is important to
note that “commercialization is typically the costliest stage of the new product development
process. Its costs will often exceed the combined cost of all previous development stages” (Cooper,

1988).

Commercialization requires a few steps beforehand to announce to the market and potential
customers that a new product will be launched. These steps are called pre-launch activities. They

gather things such as:
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- Teaser campaigns to promote the product to the audience, awaken curiosity, and create
interest in the product. These teasers a mostly held online such as on social media, websites,
television, etc.

- Creating a landing page to give information to the potential client beforehand. It should be
designed in a way that will capture the attention of the future user.

- Having email subscriptions to newsletters. If the landing page of the product realizes its
objective and captures the customers' opinion, is it good to have a subscription offer to an
email list to keep the individual informed about future events around the product, such as
the launch.

- In some cases, having pre-launch offers will help your business to start gaining a market
share before the product is even released.

- Production of a certain quantity of the product defined in the business strategy phase is to

be ready to sell for launch day.

Once the pre-launch activities are all set, the launch execution is put in place. It refers to “the
implementation of your product launch plan and the actual release of your product into the market”
(Hilgenfeldt, 2023b). The company will have to set a launch date by considering market trends,
customer behaviors, and seasonal opportunities if applicable. The next step will be putting in place
the different marketing channels and tactics that have been chosen in the previous steps.
Announcing the launching event through those means of communication will be the official start of
the product. This launching event can be done in physical, virtual, or hybrid format according to the
type of product being launched and lastly, the customer support will need to be up and running to

support any inquiry or potential issue that the customer might face.

Artificial intelligence will be able to provide a significant amount of help on the different dimensions
of this commercialization stage. Different Al programs have been proven helpful in the creation of
projects and creativity such as for the creation of a landing page or the teaser campaigns. Al can
also help to handle a large number of entering information and store it accurately such as for email
subscriptions. Legget (2017), using quantitative data from Forrester’s 2016 global state of Al online
survey has for example highlighted that customer support is ace of the leading areas in the

investment and adoption of Al systems. We also know from Weber and Schitte (2019) that Al can
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be used at the point of sale to replace workers and automate some activities. “Al applications
related to serving customers have particularly been developed for POS digitization, automation and

advertising.” (Weber and Schiitte, 2019)

2.3 Identified Research Gap

Before this paper, the authors have found much research about the use of new generations of Al to

help with decision-making in the different steps of new product development:

Multiple researchers have revealed important information about Artificial Intelligence usage or
potential implementation, but a few gaps have been pointed out. Primarily Flller et al., in their
research on How Al revolutionizes innovation management, stated that “there is a lack of
understanding about the necessary changes and impact of Al-based innovation management, as
well as a surplus of perception-based rather than fact-based interpretations of the potential of Al in
the innovation context” (Filler et al., 2022). Secondly, Feyzioglu and Blylikoézkan have presented a
glimpse of Al implementation in New Product Development process however, they pointed out in
2006 that “a long period of time is always necessary to observe the results of such a strategic level
decision” (Blyukodzkan & Feyzioglu, 2006). At the end of their paper about Artificial Intelligence in
Engineering, Khaleel et al. pointed out that to reinforce their research a potential future axe of
research should “focus on Al systems that aim to enhance designs by improving their form, function,
and behaviour” (Khaleel et al., 2023). Finally, Bagi et al. Stated that while studies on Al and
marketing were strongly present, “It would also be highly beneficial to assess the effects of
embracing the notion of Artificial Intelligence (Al) as an essential component of future marketing”
(Bagi et al., 2022) and that it would therefore be interesting to encompass the importance Al could

have.

These researchers have pointed out gaps or axes of improvements for future research to delved on.
Moreover, the authors have highlighted the lack of information regarding the full process of new

product development using Al.
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2.4 Research Framework

For this thesis, the research framework was based on Gurbuz (2018). “Theory of New Product

Development and Its Applications”.

IDEA GENERATION
FOR o IDEAEVARUATION IS =

NEW PRODUCTS

CONCEPT

DEVELOPMENT

TESTING FAVORAEBLE I

MARKETING BUSINESS FAVERASLE PRODUCT
STRATEGY ANALYSIS > DEVELOPMENT

FAVORABLE

e d COMMERCIALIZATION

Figure 1. Research framework based on Gurbuz’s (2018) New Product Development process

This framework represents the new product development as a process of 8 different steps that need
to be followed by any individual or organization that wishes to innovate. The 8 steps are presented
as follows : Idea generation, Ideaevaluaution, Concept Development, Marketing strategy, Business
Analysis, Test Marekting and Commercialization. Each of these step was defined in the litterature
reviewed and a connection was made to the potential usage of Al. Glirbiliz also pointed out that
“business should make a decision, continue to the next stage, leave to develop products or look for
extra information.” (Gurbuz, 2018). The authors choose this framework because it allows them to
encompass all aspects of new product development in chronological order which helps for readers

comprehension. Additionally, the chronological aspect of this framework makes it particularly well
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suited for Al applications, as it allows to see progressively how much Al can be implemented in a

step by step process that could guide readers searching to use Al for the development of a product.

3 Research methods and implementation

3.1 Research context

We have recently seen major improvements regarding Al development illuminated by the increasing
number of accessible powerful ones (mainly pushed by OpenAl with ChatGPT). Better accessibility
to Al technology now available to individuals through Internet connection from smartphones or
computers, once reserved for large corporations and research institutions. It resulted in an era
where the benefits of artificial intelligence could be utilized by both the general public and

professionals, with little to no prior knowledge.

This democratization had a huge impact on the barriers to entry in using Al for professional usages,
allowing individuals, entrepreneurs, and businesses, to take advantage of the potential applications
of Al with the same tools. The impact of Al technology is present in an array of industries, including
but not restricted to healthcare, finance, business, and technology. This not only improves decision-
making and data analysis as many think, but also opens up new opportunities for new product

development.

The goal of this thesis is to review and explain the strategic integration of Al in each phase of the
new product development cycle. This research aims to provide a clear representation of how Al can
transform new product development by exploring the impact of Al on idea generation, idea
evaluation, concept development, marketing strategy, business analysis, product development, test
marketing, and commercialization. This research aims to provide practical applications and advice
for entrepreneurs who want to use Al to innovate and succeed in today's dynamic business

environment.
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3.2 Research design

The authors have chosen to refer to the “onion” research design of Saunders et al. (2009, p. 108)
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Figure 2 Research Onion (Saunders et al. 2009)

The authors chose to refer to the research onion as the “peeling” of its different interrelated and
interdependent layers allows to develop a research method with quality and sense. Moreover, the
choice of the research onion ensures that each layer of the research method (Philosophy, approach,
methodological choice, strategy, time horizon and techniques/procedures) are all coherent within

each other and make sense for a clear and effective research methodology.
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3.2.1 Research purpose

“Descriptive research is essentially a fact-finding procedure with an interpretation of how the facts
relate to the problem under investigation.” (Espenschade & Rarick, 1973). It defines research which
plans to answer research questions by finding facts that can be related to it and used to answer
them. It is used to reinterpret current data for a new problem or theory. Moreover, Robson has
stated that the point of this approach is ‘to portray an accurate profile of persons, events or

situations' (Robson, 2002).

On this basis, the authors have decided to opt for descriptive research as the goal of this paper will
be to present, explore, and define the potential usage of Al in each step of new product
development. This will give the authors the possibility to use current technologies and data available

on this subject rather than researching and/or developing a new concept.

Moreover, as business and not engineering students, the authors do not want to create a new way
of using Al for product development but rather inform on the way it can be used today and
potentially an accurate portrait of future usages presented by researchers to prepare and inform

potential users.

3.2.2 Research philosophy

The authors have chosen to follow the “realism” philosophy. As this research is based on facts
independent from human experiences and it “assumes a scientific approach to the development of
knowledge” (Saunders et al., 2009), this philosophy was the best suited. For Saunders et al., realism
“underpins the collection of data and the understanding of those data” (Saunders et al., 2009).

Moreover, this philosophy is appropriate for qualitative study.

Based on those ideas, the authors have decided to opt for realism as it will allow them to picture an
accurate portrait of the use of Al in each step of new product development with all the different
potential uses of Al but without stating a particular method to be used. As the authors' goal is to

inform and not experiment, realism will be the best suited for them.
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3.2.3 Research approach

“The primary purpose of the inductive approach is to allow research findings to emerge from the
frequent, dominant or significant themes inherent in raw data, without the restraints imposed by
structured methodologies” (Thomas, 2003). It's an appropriate approach for research based on a
large quantity of data, as it allows one to conclude without needing to elaborate a new methodology
that would force one to prove each finding, but rather use the existing data to highlight recurrent

themes or patterns.

The authors' objective is to collect data based on the application of the latest generation of Al in
new product development and to analyze and interpret it, the inductive approach is the best suited
for this research. It will allow the authors to stay exact, clear, and accurate while offering flexibility
which will grant to the authors the ability to understand the different outcomes more precisely. The
authors will be able to adapt throughout their research as they underline different patterns of Al

usage.

Moreover, an inductive approach will allow the authors to define an idea of the current use of Al

without having to generate and collect primary data.

3.2.4 Research strategy/method/s

As stated by Mohr and Ventresca (2001) “archival methods are those that involve the study of
historical documents; that is, documents created at some point in the relatively distant past,
providing us access that we might not otherwise have to the organizations, individuals, and events

of that earlier time” (Mohr & Ventresca, 2001).

This study will be mainly based on existing documents that have been created in the past 18 years
and that will provide the authors with knowledge about how organizations, individuals, and events
are evolving toward the use of Al in new product development processes. The authors chose a time
horizon at 18 years because in 2005, Henry Markram and a team of 35 computer scientists,
mathematicians, biologists and physicists created the first virtual brain: Blue Brain. This meant that
machines could now think like a human. As this paper refers to the latest generation of Al, the

authors valued this key innovation as the perfect point in time to start researching from.
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However, the authors will also be using data recovered from social media, video, websites, and so
on as Ventresca and Mohr also acknowledge the fact that “archival methods can also be applied to

the analysis of digital texts” (Mohr & Ventresca, 2001).

3.2.5 Methodological choice

This research applies to a mono-methodological approach based on qualitative data. It involves the

use of a single data collection and corresponding analysis technique. (Saunders et al., 2009, p. 595).

This will allow the authors to dive into a more in-depth analysis of the research question as the
authors will be focusing their attention on analyzing and understanding the information present in

their secondary data.

3.2.6 Time horizon

“Longitudinal studies [...] are generally observational in nature, with quantitative and/or qualitative
data being collected on any combination of exposures and outcomes, without any external influence

being applied.” (Caruana et al., 2015).

Based on this definition of longitudinal studies, the authors can state that the research horizon will
be longitudinal. Our objective is to study the applications of the latest generation of Al over the past
18 years. Therefore, the qualitative data that they have gathered will be used to describe and

examine this subject and its evolution over this defined time horizon.

3.3 Data collection

As Saunders et al. (2009) stated a qualitative data analysis “is used predominantly as a synonym for
any data collection technique (such as an interview) or data analysis procedure (such as categorizing
data) that generates or uses non-numerical data. Qualitative therefore can refer to data other than

words, such as pictures and video clips”.

This research used secondary qualitative data from relevant publications, articles, and theses as well

as videos and website pages. To encounter the documents used in this paper, the authors used
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Google Scholar as a key medium. Keywords such as “artificial intelligence”, “new product

n

development”, “innovation”, “based on Al”, “process”, and “data analysis”, and each word of the 8
stages of NDP by Giirbliz were entered in in the research bar. Renown websites were also utilized
by making the same type of research directly into Google. Social media such as LinkedIn or Instagram
have also been looked at with the same type of keyword and methodology. Thanks to this process

the authors managed to gather 195 documents.

3.4 Data analysis

The data have been analyzed with the help of NVivo software. In the table below, readers will be
able to find the codebook created based on the research framework that was used to analyze and

categorize data into Nvivo.

Table 1 Codebook for data analysis

generation (IG)

generation which includes the
process of generation,
development, and
communication of an idea as a
basic visual, concrete or
abstract element.

of text that refers to
examples of idea
generation that include
or might be applicable to
the use of Al.

Code Definition When to use When not to use
Al usage in the | Artificial Intelligence potential | Use this code to identify | Do not use it for any
process of idea | usage in the process of idea | and mark any passages | publication that refers

to anything else than
idea generation stage
that include or might be
applicable to the use of
Al.

Al usage in the
process of idea
evaluation (IE)

Artificial Intelligence potential
usage in the process of idea
evaluation which includes the
verification of the feasibility,
the potentiality of profits and
the compatibility with the
company.

Use this code to identify
and mark any passages
of text that refers to
examples of idea
evaluation that include
or might be applicable to
the use of Al.

Do not use it for any
publications that refers
to anything else than
idea evaluation stage
that include or might be
applicable to the u

se of Al

Al.

Al usage in the | Artificial Intelligence potential | Use this code to identify | Do not use it for any
process of | usage in the process of concept | and mark any passages | publications that refers
concept development which includes | of text that refers to | to anything else than
development (CD) | turning the idea into a detailed | examples of concept | concept development
concept before introducing it | development that | stage that include or
to a group of selected|include or might be | might be applicable to
customers. applicable to the use of | the use of Al.
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Al usage in the
process of
marketing

strategy (MS)

Artificial Intelligence potential
usage in the process of
marketing  strategy  which
includes the definition of the
market, price and long-term
sales of the product.

Use this code to identify
and mark any passages
of text that refers to
examples of marketing
strategy that include or
might be applicable to
the use of Al.

Do not use it for any
publications that refers
to anything else than
marketing strategy
stage that include or
might be applicable to
the use of Al.

Al usage in the
process of
business analysis
(BA)

Artificial Intelligence potential
usage in the process of
business analysis which
includes a projection of the
sales and a projection of the
costs and profits.

Use this code to identify
and mark any passages
of text that refers to
examples of business
analysis that include or
might be applicable to
the use of Al.

Do not use it for any
publications that refers
to anything else than
business analysis stage
that include or might be
applicable to the use of
Al.

Al usage in the
process of
product

development (PD)

Artificial Intelligence potential
usage in the process of product
development which includes
the creation of samples of the
product in order to test its
safety, attractiveness and
effectiveness.

Use this code to identify
and mark any passages
of text that refers to

examples of product
development that
include or might be

applicable to the use of
Al.

Do not use it for any
publications that refers
to anything else than
product development
stage that include or
might be applicable to
the use of Al.

Al usage in the
process of test
marketing (TM)

Artificial Intelligence potential
usage in the process of test
marketing  which includes
definitions of all marketing
elements in order to rethink
the marketing strategy.

Use this code to identify
and mark any passages
of text that refers to
examples of test
marketing that include or
might be applicable to
the use of Al.

Do not use it for any
publications that refers
to anything else than
test marketing stage
that include or might be
applicable to the use of
Al.

Al usage in the
process of
commercialization
(Cm)

Artificial Intelligence potential
usage in the process of
commercialization which
includes how, where and when
the product will be introduced
in the market.

Use this code to identify
and mark any passages
of text that refers to
examples of
commercialization stage
that include or might be
applicable to the use of
Al.

Do not use it for any
publications that refers
to anything else than
commercialization stage
that include or might be
applicable to the use of
Al.

3.4.1 Qualitative data analysis

To assist in their qualitative data analysis, the authors used a computer software named Nvivo. This

software is a powerful system that can assist with organization, extraction, and analysis from various

sources in various formats (See Appendix 1). This software allowed the authors to collect relevant

citations efficiently and code them appropriately using nodes. The nodes were carefully applied
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based on the research framework and relevant discoveries and were divided into smaller sub-nodes

(See Appendix 2). This tool proved its usefulness by allowing authors to map their ideas.

In addition, a codebook was created and used to help the authors define terms be sure to code
qualitatively, and to define when to use a code or not. The common work of the codebook and Nvivo
allowed the authors to analyze the document by the research question while saving a lot of time

and being as efficient as possible.

3.5 Ethical considerations

This research is guided by a strong commitment to ethical standards. It makes sure that all
secondary data used is obtained ethically and legally while maintaining strict measures regarding
data secrets and confidentiality. Additionally, the study acknowledges and objectively analyzes

potential data limitations and biases.

In the pursuit of information and knowledge, the research has put a priority on avoiding any
negative implications for individuals or groups. Moreover, the authors aim to ensure fair and
truthful communication of research findings. Respecting these ethical principles, this research tries
to produce reliable and precise results while upholding social responsibility and research

accountability.
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4 Research Results

4.1 Idea generation stage

IDEA GENERATION

(13)

Limitation
not

developed

enough

Al for idea and
opportunity
generation

Creatrvity
.
.
Al reducing evaluation Human-Al
apprehension collaboration

Figure 3 Mind map generated using Nvivo 12 illustrating the different areas of idea generation

A process of
problem
solving

adapted to Al usage.

The mind map demonstrates the different important aspects to consider while entering the idea

generation phase.

4.1.1 Definition & dimension of Idea generation

As explained in the literature review, “The stage of idea generation, also called "ideation", whose
objective is individual or collective identification of new ideas or opportunities, is often recognized

as one of the highest leverage points for an organization” (Toubia, 2006) (Appendix 4.1).
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This study discovered evidence for 2 out of the 4 dimensions of idea generation in which Al exerts

influence on the IG process.

Regarding creativity, Simon, in 1988 explained the possibility of computers having creativity. He
explained that, if creativity was imported to a computer in the format of a problem-solving situation,
a computer might be capable of cognitive processes. Moreover, the CSS (creativity support system),
which reference system that was specifically designed to help the creative process, can be viewed
as “real partners in the creative process intervening at different points in order to generate,
evaluate, or refine ideas” (Lubart, 2005) (Appendix 4.1.1.2). Siemons (2023) also divided the

different support CSS could bring into 4 categories (Appendix 4.1.1.2) :

- the nanny which provides helps by setting agendas, and deadlines and monitoring the
creative process

- the pen-pal provides the possibility to receive, compose, and distribute an idea.

- the coach which provides help and guidance about the system. It's capable of offering
different steps to take in idea generation or recommending other methods.

- the colleague which is an Al-based system that can actively part in the creative process.

Regarding collaboration, it was found that Al can reduce human apprehension regarding the
evaluation stage. Hwang & Won found that “that participants consistently contributed more ideas
and ideas of higher quality when they perceived their team working partner to be a bot” (Hwang &
Won, 2021) (Appendix 4.1.2.1). Thanks to their research, they concluded that Al-based systems

could address the fear of negative evaluation and therefore allow for more idea-sharing.

Moreover, “with recent advances in generative language models (GLMs), however, human-Al
collaboration for creative tasks might be feasible” (Gero et al., 2022) (Appendix 4.1.2.2). Their study
aimed to test the willingness of humans to participate in brainstorming sessions with a generative
Al. Thanks to the results presented in the qualitative survey that the participants took to evaluate
their experience, Gero et al. argued that “signs of group effects [..] known from human
brainstorming sessions partially occur in such human-Al groups as well.” (Gero et al.,, 2022)

(Appendix 4.1.2.2).
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4.1.2 Artificial intelligence can provide help for idea and opportunity generation

If we now look at the process of idea generation as a whole and not through the 4 different
dimensions, we can note that Al can provide help. As Al uses machine learning algorithms with a
large amount of data “they can recognize problems, opportunities, and threats above and beyond
local search routines and knowledge domains, which may be helpful to discover and generate new
ideas” (Haefner et al., 2021) (Appendix 4.2). Haefner also showed that “Al offers promising methods
for idea and opportunity generation, especially by identifying relevant consumer needs and
problems” (Haefner etal., 2021) (Appendix 4.2). Moreover, Al-based novelty detection models could
help by evaluating large sets of data. It can then provide individuals with propositions of

opportunities or ideas.

An example of an Al that can provide help is Outlier.ai. “After analyzing a firm's data, Outlier
generates a set of customized ‘stories’ that summarize actionable and interesting insights for
specific managers. In doing so, Outlier can highlight innovative opportunities for managers.”

(Haefner et al., 2021) (Appendix 4.2.1).

Q-market software could also provide help in the idea-generation process. It’s an idea generation
management tool that incorporates Al features such as automated translation or similar idea
recognition. For example, the users can “choose from 20+ languages with automated content

translation and custom terminology” (Qmarkets, 2023) (Appendix 4.2.2).

4.1.3 Artificial intelligence limitation towards idea generation

Although artificial intelligence can be of help for the first stage of the new product development
none of them can develop entire solutions. We could argue that a software like ChatGPT could be
seen as a “colleague”, as with a certain type of prompt ChatGPT can come up with a certain list of

ideas but it will always be limited to the information that it was provided.

We can therefore state that, to be able to identify and generate ideas that humans can’t, artificial

intelligence needs to be developed even more (Appendix 4.3).
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4.2 Idea evaluation stage
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Figure 4 Mind map generated using Nvivo 12 illustrating the different areas of idea evaluation

adapted to Al usage.

The mind map above illustrates the different areas of idea evaluation to see how Al usage can be

implemented in different areas.

4.2.1 Evaluating an Idea

There are a lot of ways to evaluate an idea and no good answer to how to do it. However, Maher
and Fisher (2012) developed an Al that was based on three criteria that seems the best to see how

Al can be applied in Idea Evaluations:
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- Novelty
- Unexpectedness

- Value of the idea

4.2.1.1 Novelty

Novelty references to the quality of being new and unusual. It is a really important step when you

evaluate an idea because your idea mustn't be just a copy of something already existing.

For Al applications, Filler et al. (2023) found that Al novelty-based detection is more efficient “for
ideas below the median word length and when comparing crowdsourced ideas to a range of existing
product categories” (Just et al., 2023) (Appendix 5.1.1). They therefore help us to know that, novelty
detection is limited for Al usage. Current Als cannot evaluate novelty without being given a database
of existing products and are therefore limited in how they can detect novelty, as they can only
compare novelty to a given data. Moreover, they also found that when using Al for novelty
detection, the way the idea is explained need to be concise and efficient for an Al to work in an

optimal way.

Maher and Fisher (2012) state that “there are many accounts of measuring novelty using
computational approaches” (Maher & Fisher, 2012) (Appendix 5.1.1). However, they decided to
make their system function by virtually mapping the main sets of descriptions of attributes of an
idea and measuring the distance with the closest idea. In this way, the distance between the closest
ideas allows them to evaluate the novelty fact. Moreover, it can allow a comparison of the results
of different ideas and check which one is the most distant to existing artifacts and therefore which

one is the newest and more unusual.

4.2.1.2 Unexpectedness

Unexpectedness or surprise refers to the fact that an idea is similar to something but adds an
unusual new twist that does not exist for similar patterns. Moreover, unexpectedness is kind of
subjective as the principle of expectations tends to change from person to person. However, it is a

necessary quality while evaluating a new product idea.
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While doing research, the authors did not encounter many examples of Al applications for
unexpectedness detection. However, it does not mean that it is not something feasible, but rather
that there is no current way of doing so, especially as characteristics of unexpectedness are not
clearly defined and Maher and Fisher (2012) chose to make their unexpectedness detection based
on pattern detection. The way they explain the function of their Al is by checking if “an artifact, a,
is considered surprising when we recognize a pattern in recent artifacts, and the potentially creative
artifact does not follow the expected next artifact in the pattern” (Maher & Fisher, 2012) (Appendix
5.1.2). This way of evaluating surprise allows Al to do its job based on its most efficient quality,
pattern recognition, and prediction. This allows to measure how surprising an artifact is by checking
how close to its original pattern the idea it is. The Al was more applied to evaluate the
unexpectedness of a feature than a general idea, but a similar way of functioning could apply to the

unexpectedness of a product in idea evaluation.

4.2.1.3 Value of an idea

Maher and Fisher (2012) state “The value of any artifact is judged by criteria that are established by
the requirements and performance attributes associated with the class of artifacts.” (Maher &
Fisher, 2012) (Appendix 5.1.3). Therefore, this definition of Al allows us to see a mechanical
definition applicable to Al as it can be programmed to analyze an idea and compare if it has a certain

base of criteria corresponding

As well as for unexpectedness, while doing their research, the authors did not encounter a lot of
examples of Als to evaluate the value of an idea. However, it does not mean that Al cannot be

applied for this.

To evaluate the value of an idea, Maher and Fisher chose to evaluate the efficiency of the product
based on different aspects of it and compare it to other similar products. They stated that their
overall goal was to outline ideas “based on attributes that have utility preferences associated with

them.” (Maher and Fisher, 2012) (Appendix 5.1.3)
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4.2.2 Interest of Al for Idea evaluation

Overall, the Al presented by Maher and Fisher allowed us to see clear proof of the usage of Al for
Idea Evaluation. It could be easy to imagine not only how this Al-based system could be used in

industries but also how it could work with easily accessible generative Als.

4.2.2.1 Al against Evaluation Apprehension

Siemon (2023) created an experience to evaluate the impact of using an Al in idea evaluation to
reduce the evaluation apprehension. As stated by Zhou et al. (2020) “social aspects, such as
hierarchy, are factors that influence individual evaluation apprehension and subsequently lead to
untapped creative potential and possible missed innovations” (Zhou et al., 2020) (Appendix 5.2.1).
Therefore, we could easily understand why finding an Al-based solution to reduce evaluation
apprehension could be useful. The way Siemon (2023) made his experience by asking participants
to come up with an idea, and then they were introduced to their evaluators that were Whether
Allan, a fake Al, or a human. Both Allan and the human introduced themself and how they were
going to evaluate their idea. The texts were identical except for the beginning where Allan
introduced himself as an Al. After they were introduced to their evaluators, participants were
questioned about their overall fear regarding the evaluation. This experience proved to Siemon
“that an Al-based system like Alan can address the fear of negative evaluation and can be used to
evaluate ideas from individuals who would otherwise withhold their ideas because of their fear of

being negatively evaluated” (Siemon, 2023) (Appendix 5.2.1).

Even if there is currently no current example of efficient generative or modern Al that can currently
be used to evaluate anidea in product development, we know from Siemon (2023) that “approaches
for Al-based idea evaluation that exist rely on methods like latent semantic analysis, latent Dirichlet
allocation, and term frequency-inverse document frequency. Such Al-based evaluation methods can
be compared to human expert evaluation” (Siemon, 2023) (Appendix 5.2). This allows us to have
clear examples of how an Al system can be used but moreover how useful it could be. In general,
we know from Ayele and Juell-Skielse that “idea evaluation [...] can be supported by machine

learning and idea mining techniques” (Ayele & Juell-Skielse, 2020) (Appendix 5.2).
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Overall, we can easily imagine how the last generations of Al, with machine learning and other
algorithms, could not only be applied to idea evaluation but might be an overall advantage for

companies who could implement them to decrease the negative effects of evaluation apprehension.

4.3 Concept development

Concept
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Al for Al help design
Concept Testing the quicker and Limitations
Visualization concept enhance
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Generative Need a clear Need define
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software

modelling in informed
3D decisions
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Figure 5 Mind map generated using Nvivo 12 illustrating the different areas of concept

development adapted to Al usage.

In this third part of the new product development process, the authors will analyze the potential

usage of artificial intelligence in the concept development stage.

Once the idea evaluation stage is done and the company is left with a few ideas, they will need to
develop them to their minimum viable stage. This will give the company the possibility of “testing it
with a selected group of customers and choosing the product with the best results will be
developed” (Gurbuz, 2018). This stage can become very tedious and take up a large amount of time
and resources for businesses. Artificial intelligence can help designers to produce their designs
quicker, and it might even enhance their creativity. Fraenkel and Kamath stated that “with the

human designers’ guidance, Al can generate and instantly visualize new ideas, then swiftly explore
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possible variations, ultimately enhancing design outcomes” (Fraenkel & Kamath, 2023) (Appendix
5.3). Thanks to their automated image generation, Al has become a time saver for designers who
can now spend more time developing their designs and therefore offer better quality prototypes

and mockups.

4.3.1 Concept visualization

Designing a product for its first test with the public is an important step that will help better define
the needs and preferences of a potential customer. Creating unique, novel, and effective prototypes

is a time-consuming process. To save time, Al offers different options to designers.

Designers very often create a sketch of the idea brought to them by the idea evaluation team. Based
on those sketches and the approval of the managers, they move on to designing a more detailed
MVP. A problem that very often arises is that a sketch can be very abstract, and the designer ends
up creating a prototype that is very far from what the manager expected. Scribbled Diffusion is an
Al that helps individuals create refined images from a sketch thanks to a neural network (Appendix

5.3.1).

Artificial intelligence could also be used to generate “detailed visualizations from conceptual
descriptions” (Young, 2023) (Appendix 5.1). For this purpose, most of the Als that will be used will
be based on a NLP as this allows the Al to analyze the written description of an idea and a design
and generate it in multiple images. On another hand, artificial intelligence can assist in tweaking
already created designs to obtain the desired final results in a much faster manner by changing
colors, styles, or even shapes. This allows a certain degree of versatility and adaptability in the
process. “Generative Al algorithms can create realistic, three-dimensional renderings of new
product concepts. Visualizing the design and form of a potential product makes it easier for
stakeholders to understand what is required to physically build that product. Having comprehensive
Al-generated renderings reduces the number of physical prototypes needed and speeds up concept

exploration, review, and approval” (Bailey, 2023) (Appendix 5.1).

Moreover, some Al could help designers make more informed decisions about the features of the
product. By analyzing the outcome of previous designs, the Al will be able to provide

recommendations on the different designs.
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Modeling Al also opens a new possibility for designers to create more accurate and efficient 3D
designs. Al can generate 3D models based on a certain set of inputs which frees up time for
designers. This prototyping is highly beneficial for designers and future testing clients and it provides

a better idea of the final product and its general features (Appendix 5.1.1).

4.3.2 Testing the Prototype

Testing the developed concept is also a key aspect of this stage. It will provide the company with
very important data regarding customer needs and the future product development stage.
Nowadays, companies mostly rely on “focus groups to collect feedback, but focus groups aren't
always accurate representations of customer sentiment, which leaves your product team vulnerable
to potentially creating a product that doesn't actually serve your customers.” (Forsey, 2023)

(Appendix 5.2).

Artificial intelligence has the capability of making this process less time-consuming and easier for
analysts. Generative Al can help summarize all the information and feedback that is retrieved from
the testing and convert it into structured information. Analysts and designers can now work with
data that is identified without having to spend a tremendous amount of time getting it ready,
readable, and understandable. This enables designers to understand which features are appreciated
or not by customers. It can also bring to light the emotions that the testing group is feeling toward
the product in general. “Al provides several possibilities to learn faster and improve these
experimentation cycles. Data-oriented decision-making and seamless testing have been infused into

the product prototyping process with the support of Al” (Filler et al., 2022) (Appendix 5.2.1).

4.3.3 Al’s limitations regarding concept development

For a generative Al to create an image or model of an idea, it will need a very defined brief and a
clear prompt. If an idea is at a very basic stage, the designer must develop its features separately
before asking the technology to create it. There is an option for the designer to use Al to help him
figure out some features by starting with a very vague prompt and description of a product. This
can help the designer come up with some new ideas. However, if a visual representation of the
potential product is already very clear to the designer, he will have to work with the Al and provide

it with enough information to obtain his desired outcome (Appendox 5.4).
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4.4 Marketing strategy

Al to analyze

Market
research

)1

Al makes
more
accurate
predictions
Price
analysis &
forecasting
Sniffie
software
Al to analyze
customer Chatbot
behavior
Using chatbot to
. ofter good content
and drive up sales
Driving sales
through
personalization
Better tactic
and strategic
decisions
Marketing strategy
Using the
insights from
customers
Sales Al for better
| forecasting forecasting
| Financial
data
processing
and analysis
Workflow
automation
Lead
generation

Figure 6 Mind map generated using Nvivo 12 illustrating the different areas of marketing strategy

adapted to Al usage.
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The mind map shows the different aspects to which Al can be applied to a marketing strategy phase.

As the authors explained above, a marketing strategy will be very different from one company to
the other. Not the same resources and strategies will be used. Depending on the type of product,
not every aspect of a marketing strategy will be applied in the same manner. In this part, the author
wants to provide a comprehensive view of the applications of Al to the 4 stages of new product
development. Flinders (2023) pointed out in an article by IBM that “Al marketing is the process of
using Al capabilities like data collection, data-driven analysis, natural language processing (NLP) and
machine learning (ML) to deliver customer insights and automate critical marketing decisions”
(Flinders, 2023). Artificial intelligence's strongest point is to analyze data, it’s a crucial tool for any

market. It will help them make decisions quicker and better informed.

4.4.1 Market research

Market research and analysis play a key role in the product development process. Without this
stage, a company might end up entering a product into a market that is not fitted for this product.
Market research will provide an understanding of the environment, the competition, and the

customer's preferences.

Fayed (2021) stated that “Al could understand markets properly. It could identify the market sectors
accurately by targeting customers and identifying their characteristics, data, demographics, and
purchasing capabilities. It could also identify the quantity of expected demand and revenue, each
target market sector's specific needs, the preferable types of company and competitors’ products.”

(Fayed, 2021) (Appendix 6.1).

This is normally a long and fastidious task for marketers to find all the relevant information and
comprehensively organize it. With good market research, a company minimizes its risks of not
successfully launching its product. If a company implements the use of Al in its marketing strategy,
it will be able to “discover many potential prospects and new competitive advantages in the market”
(Akerkar, 2019) (Appendix 6.1). Artificial intelligence thanks to its analysis capabilities, could also

provide key insights for the markers to define short and long-term goals.
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4.4.1.1 Al to analyze the competition

A complete competition analysis can provide marketers with an excellent edge over their
competitors. This should consider a company's direct and indirect competitors, their strengths, and
weaknesses, the way clients view them, and whether they agree with all of their products/company
values and their pricing strategy. “Al could identify the marketing mix strategies of competitors such
as the pricing strategies used, the quotations they offer, the means of promotion they follow, their
distribution channels, the range of the products provided through their websites, and any changes
in their strategies.” (Fayed, 2021) (Appendix 6.1.1). It has also been proven that Al could be a good
tool for companies to follow their competition on a day-to-day basis. Providing them with constant

insight, artificial intelligence enables a company to react to changes almost instantly:

“Al could determine changes in competitors' strategies” (Tjepkema, 2019) (Appendix 6.1.1).

“Al identifies the customers' desires that competitors have not met to improve them” (Jabbar et al.,

2020) (Appendix 6.1.1).

4.4.1.2 Stakeholder Theory

Based on Freeman’s (1984) definition, a stakeholder represents an individual who is impacted by or
can affect the achievements of a company's objective. “Stakeholder Theory (ST) proposes that value
creation is a collaborative effort in relationships, ideally benefiting the focal business and all its
Stakeholders” (E. Freeman, 2010) (Appendix 6.1.2). Marketers need to take into account those
individuals in their market strategy. The stakeholders need to be identified and classified into
different categories/groups. In 2005, Lim et al. tested a methodology for stakeholder management
strategies using a stakeholder management strategy support system (SMSS). In 2009, Castro-
Herrera and Cleland-Huang presented a technique to automatically analyze the different
contributions and interests of the stakeholders thanks to machine learning. Thanks to those studies,
Ana Rita Henriques Montez (2022) concluded that “using Al to identify, classify and monitor
stakeholders obtained better precisions and was more efficient than human classification”

(Henriques Montez, 2022) (Appendix 6.1.2).
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4.4.2 Price analysis & forecasting

Olajiade et al. defined price as “the amount paid for acquiring any product or service” (Olajide et
al., 2016). A price comprehends the cost of the product production and the profit margin for the
company. The price of a product once offered to the customer, will define a wide range of criteria.
“Cost of labor, manufacturing, and marketing all play a decisive role in pricing a product as well as
how it will compete against similar products. If your product is competing in a saturated market,
decide whether it will fall at the lower, medium, or high end of the market price range. Is it a luxury
good? Or does it cater to the needs of the many? It’s important to decide your product’s market
niche before manufacturing begins.” (Elias, 2023). A company must consider the demand and the
willingness of the customer to pay for the product. The willingness of a customer will often be
influenced by the value they see in the purchase of this product as well as their feeling toward the
company in general. As with any other process, it can be time-consuming, and if the data isn’t sorted
out properly, it could lead to a failure in the launch as the price wouldn’t be adjusted. Al can help
“the organization reach the right price for the products using the flexible pricing strategy” (Shankar,
2018) (Appendix 6.2). Hoffman and Novak (2018) also presented the fact that Al could detect pricing
errors. Moreover, Singh et al. (2019), stated that Al could define pricing strategies that can help to
increase sales. Al is being used by Honeywell to analyze the price elasticity and sensitivity to be able

to reduce energy costs and negative price variance.

4.4.2.1 Al makes more accurate predictions

Pricing, as explained above, involves multiple factors. Reaching a final price is a complicated task
but following the changes of the market isn’t an easy task either. “Real-time price variation based
on fluctuating demand adds to the complexity of pricing task” (Verma et al., 2021). As the authors
have developed earlier, Al algorithms can analyze a large amount of data and therefore identify
patterns that humans may miss. Utilizing this tool can “lead to more accurate predictions of future
prices, which can help businesses make better decisions about inventory and pricing strategies.”
(Kotamaki, 2023) (Appendix 6.2.1). Machine learning-based Al will have the ability to learn the
historical background of the data imported and make better predictions. These systems are also
capable of adapting to market changes thanks to their learning abilities. Lastly, Al can take into
account external factors that might influence the prices such as geopolitical events. They can

therefore adjust their output on predictions accordingly.
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4.4.2.2 Sniffie software

Sniffie is the perfect example of an Al that can provide help with price analysis and forecasting. The
software uses Al to continuously analyze and learn about the data imported. It also takes into
account the previous price history to make the best decisions possible. The platform offers different

tools such as (Appendix 6.2.2):

- Pricing tools: to maximize “e-commerce sales with automatic and quick pricing.” (Sniffie,
2020)

- Price optimization tools: to “optimize e-commerce sales and margins with Sniffie’s pricing
tools.” (Sniffie, 2020). They provide information to the user for them to understand their
demand and use it in their forecasting.

- Market monitoring tool: to “track competitor pricing, campaigns, and availability.” (Sniffie,
2020). They invite the users to use the data for “dynamic pricing or detailed market analysis.”
(Sniffie, 2020)

- Etc.

4.4.3 Customer segmentation

Customer segmentation is a strategy that can help organizations grow their business. It can help
marketers find the correct targeted audience and therefore improve client retention as they are
offering the product to the right customers. This division can be a complicated task as a lot of
variations and situations can be considered. Devang et al. pointed out that “Al can help marketers
segment targets more accurately” (Devang et al., 2019) (Appendix 6.3). Al can also play a key role in
figuring out what a customer might be looking for or what they are interested in. By analyzing data
very efficiently, they help teams to come to those conclusions quicker. An example of an Al for
customer segmentation can be ChatGPT. “ChatGPT can find the common traits, habits, and
preferences of specific consumer groups by analyzing massive amounts of data.” (Haleem et al.,

2023) (Appendix 6.3).
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4.4.3.1 Al to analyze customer behavior

Customer segmentation will allow companies to engage better with their customers and therefore
have a better return on sales. Verma et al. (2021) explained that, by analyzing the customer's
behavior toward a product of a marketing campaign with Al, companies can improve their attraction
and gain customer retention (Appendix 6.3.1). Chatbots are a great way to gain those insights.
“Chatbots can segment customers according to their behavior and preferences. They can then
predict which content will speak to their specific pain points.” (Antosz, 2023) (Appendix 6.3.1.1). He
also pointed out that “this also means chatbots can constantly collect data from prospects and
customers, essential for effective sales performance management. You can use this data to improve
the accuracy of your sales forecasts.” (Antosz, 2023) (Appendix 6.3.1.1). Therefore, having the
correct information to target the correct customer and potential customer can be used as a strategy

to increase sales.

4.4.3.2 Using a chatbot to offer good content and drive-up sales.

A strategy that a company could also consider is to use the data collected through the chatbot to
drive up sales. It has been shown that providing the correct content to the correct group can
enhance the customer's intention to buy. Antosz showed that “by offering the right content at the
right time, your reps will be more likely to land a sale, increasing their success rate and your

company’s revenue” (Antosz, 2023) (Appendix 6.3.2)

4.4.3.3 Driving sales through personalization

The more a customer will feel like his need was thought of, the more loyal he will
become and the more sales a company can hope to get. Bleich showed that “78% of consumers are
more likely to make a repeat purchase with a brand that personalized their online shopping
experience” (Bleich, 2023) (Appendix 6.3.3). The arrival of Al into marketing has increased customer
personalization by leveraging Al algorithms. “Businesses can offer personalized product
recommendations, create tailored marketing messages, and respond to individual customer needs
in real-time” (Chen et al., 2007) (Appendix 6.3.3). This will improve customer satisfaction and

therefore drive up “sales and business growth in the process” (Li et al., 2021) (Appendix 6.3.3).
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4.4.4 Sales forecasting

Sales forecasting enables the company to predict the number of sales they can expect in the near
or long-term future. “When launching a new product, many businesses use forecasting to anticipate
their sales outcomes and allocate production costs accordingly.” (Indeed, 2023) (Appendix 6.4).
Sales forecasting brings a lot of advantages to a company such as reducing risk, making a better
profit, and identifying future market trends that could affect your demand. DealHub experts explain

the main advantages of using sales projection in 4 point (Appendix 6.4):

- “Improved decision-making — by estimating future sales, businesses can make informed
decisions about product pricing, inventory levels, staffing needs, their sales process, and
marketing strategy.

- Goal setting and tracking — sales projections can help businesses track their progress
toward long-term goals and objectives.

- Better budgeting — knowing what will likely be sold in the future allows businesses to
allocate their resources better.

- Reduced risks — businesses can identify and plan for potential risks in advance.” (DealHub

Experts, 2023)

4.4.4.1 Al for better forecasting

Nowadays, sales forecasting has its challenges and most of the companies fail to provide an accurate
one. “In fact, nine out of 10 sales managers report missing their forecast prediction by six percent
or more.” (Antosz, 2023) (Appendix 6.4.1). Al can provide great help with sales projections as it is
capable of analyzing past data with real-time feedback. This will allow the company to have a better

overview of the situation and make better-informed decisions.

4.4.4.1.1 Better tactics and strategic decisions

Al also helps the sales team to be more efficient and the leaders to have a more accurate plan
regarding their short-term and long-term goals. Artificial intelligence and primarily Artificial neural
networks (ANN) can now outperform the forecasting tools that were being used only a year ago. “Al

and statistical methods jointly give more significant results in customer demand forecasting”
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(Mediavilla et al., 2022) (Appendix 6.4.1.1). Moreover, ANN can suggest another way of “making
better intelligent decisions” (Biswas et al., 2023) (Appendix 6.4.1.1).

4.4.4.1.2 Using the insights from customers

With Al's capacity to analyze vast amounts of data, the company can gain valuable insight into the
changes that might occur in their purchasing habits. This information can come from chatbots, social
media, or even internet research. “Al and ML collect vast datasets on customer behavior,
preferences, purchases, pain points, and more” (Antosz, 2023) (Appendix 6.4.1.2). Dealhub pointed
out that “if a company’s business is seasonal, then marketing and sales directors need to consider
seasonal fluctuation when projecting future sales” (DealHub Experts, 2023) (Appendix 6.4.1.2). By
gathering data constantly, Al can highlight different variables such as seasonality and the sales can
then make better sales forecasting. Moreover, thanks to natural language processing systems,
companies can grasp the sentiment of a customer towards a product or a feature and adapt their
strategy accordingly. By better meeting the customers' needs, the sales team can provide an easier

prediction.

4.4.4.1.3 Financial data processing and analysis

Identifying cost-saving opportunities can also impact a company's sales forecasting. By combining
Al with enterprise resource planning (ERP), teams can get direct feedback on the business and the
whole product production and therefore identify opportunities to make better financial decisions.
“Al forecasts can reduce financial risks too. For instance, by analyzing customer data (like credit
score, income, and employment history), Al software can predict the likelihood of a customer
repaying a loan” (Antosz, 2023) (Appendix 6.4.1.3). Of course, tracking the market conditions can
also bring a key advantage. Al software can follow market fluctuations which can be very important

for organizations working in multiple countries.

4.4.4.1.4 Lead generation

“With Al, you can track each prospect’s intent to buy in real-time, helping you fine-tune your
forecasting models and close more deals, as well as reduce churn. Sales organizations as a whole
can make better use of their time, as they won’t waste time reaching out to prospects who aren’t

ready to buy.” (Antosz, 2023) (Appendix 6.4.1.4). Al can differentiate all the data that a customer
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provides and use that information to identify the most important leads. This can also allow brands

to find potential brand ambassadors and save money in the long term.

4.4.4.2 Workflow automation

“Workflow automation is the process of finding tasks performed by a team and automating them
with technology. This type of automation is a great way to accomplish tasks and produce consistent
results.” (Efti, 2020). With the use of new technologies such as Al, the workflow of teams is lowered
but results are also more accurate and more precise. Workflow automation also means humans
have less impact on the outcome and the output is therefore less subject to human error. “Thanks
to workflow automation, Al forecasting software can analyze vast quantities of data from multiple

sources, giving you highly accurate forecasts” (Antosz, 2023) (Appendix 6.4.2).

4.4.5 Promotion

Promotion is viewed as the strategy that is put in place to increase awareness about the product
and hopefully get potential customers to buy the product. To successfully achieve a new product
launch, a company needs to have a complete advertising campaign. In 2018, Yilun and Michal found

that Al contributes to improving the means of product promotion.

4.4.5.1 Al targeting strategies based on customer behavior.

Understanding customer behavior is not only key for a sales strategy. According to customer
behavior, the marketing team can figure out which content will speak to which audience and
therefore perfectionalize their strategies. “Al techniques allow recognizing the online customers'
nature, their actions and behavior in the online environment. It contributes to identifying
customers' preferences, tastes and personalities, identifying their feelings and ways of responding
to the marketing mix and the places they are online, how satisfied they are with the products and
their vision of these products by analyzing social media. With this, organizations could focus on
content that attracts and persuades customers to buy” (Fayed, 2021) (Appendix 6.5.1). Target
content is a great way to reach the audience in the desired way. Depending on the customer and
the product they are hesitating to buy, content in the format of a social media post or a newspaper
article might have a different impact. “In digital marketing, it is possible to conduct target audience-

oriented marketing by collecting data about customers, consumers, potential customers, and the
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target audience with artificial intelligence technologies.” (Cezim, 2023) (Appendix 6.5.1) Bleich went
even further by explaining that “by analyzing user data, these algorithms can now create
personalized campaigns that are more likely to resonate with customers and lead to higher

conversion rates” (Bleich, 2023) (Appendix 6.5.1).

4.4.5.2 Content creation

A big part of marketing strategy is deciding how the content that will be offered to the clients will
be created. After identifying where Al can be useful in this process, companies can utilize Al to create
different types of content. Haleem et al. stated that “ChatGPT might be helpful for digital marketers
that wish to enhance their campaigns and engage with their target consumers. It helps create
material for social media updates, blog entries, and other forms of content” (Haleem et al., 2023)
(Appendix 6.5.2). Social media has become an essential part of any promotion strategy. “Artificial
intelligence technologies are very effective in monitoring social media, they are useful for
understanding personalized content” (Devereux et al., 2019) (Appendix 6.5.2.1). In the past few
years, we have seen an increase in influencers and UGC creators. Seeking partnerships and strategic
collaboration can be part of the promotion strategy. It can help organizations extend their reach to
potential customers who maybe don’t know about them. “It is shown that UGC (User Generated
Content) plays an important role in product sales. The social media report 2012, found out with a
survey report that 70% of customers kept faith on UGC for making their buying decisions” (Chong &
Zhou, 2014) (Appendix 6.5.2.1.1).

Here are a few examples of Al tools that can provide significant help in the content creation process:

- Postwise is a X tool that uses Al to create written content, schedule, and grow an individual
or company's Twitter account.

- Syllaby provides prompts and suggestions according to the company's target audience.

- Adobe Podcast Al is a tool to turn the quality of any audio into a professional recording. This
can be particularly useful for businesses that have a strong audience on social media, the
radio, or even podcasts.

- Midjouney or DallE-2 to create images



63

Content creation has become very important and should be included in any marketing strategy.

4.4.5.3 SEO

With a constant shift toward the digital world, companies must ensure that customers will land on
their page or their content before others. For that, search engine optimization (SEQ) has become a
key tool but it isn’t always easy to put into practice as it takes a lot of factors into account.
“Deploying an Al solution to enhance search engine optimization (SEO) helps marketers increase
page rankings and develop more sound strategies” (Flinders, 2023) (Appendix 6.5.3). Cezim pointed
out that “Marketers have become more dependent on the use of Al to adapt to search engines’
algorithms. SEQ covers a myriad of requirements, both technically and semantically” (Cezim, 2023)
(Appendix 6.5.3). ChatGPT can be a tool used to help SEO, starting at its version 3.5, ChatGPT offers

already-made prompts to help individuals figure out the best SEO for their product.

4.4.5.4 Improves the ROI

The correct promotion strategy can also have a tremendous impact on the return on investment
(ROI) of a business. By measuring the impact of their marketing campaign, businesses will be able
to rate their effectiveness. As Flinder explained in 2023, with this type of evaluation, businesses will
be able to better allocate their funds to prioritize things that are working out and lower the
investments on things that are not generating enough return. To help the marketing ROI of business,
ljaz (2023) demonstrated that generative Al-based testing with survey could help optimize
messaging to have better conversion rates, engagement, and customer insights. “By gathering
customer feedback and analyzing the performance of their messages in real-time, businesses can
make more informed decisions about their marketing strategy and improve their overall marketing

results” (ljaz, 2023) (Appendix 6.5.4).

4.4.6 Al for predictive analysis

In a more general view, the authors can conclude that Al is perfectly suited to help in predictive
analysis. Zhiwei stated that “Al technologies have considerably transformed marketing strategies,
offering unprecedented capabilities for predictive analytics” (Zhiwei, 2023) (Appendix 6.6). Thanks
to its effectiveness and accuracy in data analysis, Al technology is proving itself to be more useful

for predictive analysis. In fact, Flinders (2023) explained that markets often face a complicated
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process of having to analyze data to plan their campaign. Al could provide help thanks to its
predictive analytics and its usage of efficient machine learning (ML) algorithms and provide clear

insights on the customer.

4.4.7 Al for automated decisions

Marketing strategies rely mostly on making decisions. If an Al tool is provided with enough data, it
should be more or less capable of making decisions in an automated manner. “Offering more than
automation or other simple digital tools, artificial intelligence imitates the human mind to make
decisions and function. As a result, it helps marketing teams create effective marketing plans and
workflows.” (Cezim, 2023) (Appendix 6.7). By utilizing this tool, the marketing team can save time

and resources and apply their knowledge to other topics to streamline the process.
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4.5 Business Analysis
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Figure 7 Mind map generated using Nvivo 12 illustrating the different areas of business analysis

adapted to Al usage.

While doing their research, the authors noticed that they tend to find less information regarding
Business Analysis and its usage of Al than for the other steps of product development. Overall, it
does not mean that there is no possibility of implementing Al for business possibility. Knowing Al’s
efficiency for data analysis, it is most likely that business analysis is just an area that is less affected

by Al because of ethical considerations and questions.

4.5.1 SWOT

The first area where Al could support business analysis is by supporting companies to create their
SWOT analysis. An analysis that has the goal of identifying the strengths, weaknesses, opportunities,

and threats that could affect the company. “Al could analyze opportunities, external threats,
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strengths and weaknesses of an organization. It could collect internal and external data, analyze
them accurately and determine what they offer of opportunities or external threats to the
organization and the strength or weakness they provide within the organization.” (Fayed, 2021)
(Appendix 8.3). In his explanations, Fayed allows us to ensure that not only Al can help construct a
SWOT, but it can also independently collect the data before analyzing it, thus improving SWOT
construction efficiency. We also know that “Al could identify the organization's opportunities as
soon as they are available, it allows progressing over competitors” (Sentance, 2019) (Appendix 8.3).
Here we get another insight into how useful Al would prove to help in SWOT analysis. Sentance
(2019) highlights the ability of Al to furnish real-time feedback to gain a huge competitive advantage
by identifying opportunities at available times, which means not only gaining insights into those
opportunities as soon as possible but also outside of working hours, for example during nights or

weekends.

To generate a SWOT, Al needs internal data to analyze strengths and weaknesses (Syam & Sharma,
2018) and external data for threats and opportunities (Kosinski & Wang, 2018). It is therefore easy
to imagine, how given the right internal and external data, it would be feasible for the latest
generations of Al to create a SWOT analysis, even a generative Al combining NLP, CNN, and

transformer models.

4.5.2 Risk Mitigation

One of the most important parts of the business analysis process is to “calculate risk with an
estimation of minimum and maximum sales” (Gurbuz, 2018) (Appendix 8.1). To do so, one of the
most important steps is to identify the different factors that could affect the company. Luckily, we
already know that Al allows for defining the factors affecting an organization (Kietzmann et al.,
2018), including market share and product demand (Jarrahi, 2018; Vijayaraghavan, 2019). We also
know from Davenport et al. (2020) that Artificial Intelligence can automate the business process,
learn insights from past data, and generate consumer and market insights. Once again, we got a

good idea of how Al could be usable to gain insights into the market and the consumers.

Generative Al proved itself useful for gaining insights “enabling analysis that’s 15 times cheaper and
gueries that are 60 times faster than with traditional tools. Whenever users ask it a question, it will

use generative Al to execute millions of queries instantly to surface the most relevant insights and
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answers.” (Wheatley, 2023) (Appendix 8.1). Not only is generative Al faster and cheaper to gain
insights but it is already well developed with for example DataGPT that through “uniting
conversational Al with a proprietary database and the most advanced data analytics techniques,
DataGPT says, its platform can proactively uncover insights for any user in any company.
Nontechnical users can type natural language questions in a familiar chat window interface, in the
same way as they might question a human colleague.” (Wheatley, 2023) (Appendix 8.1.2).
Moreover, in the same text, the ease of use of DataGPT is explained through the quality of its results
“It can generate both text-based responses and visualizations to help users better understand the

insights it discovers” (Wheatley, 2023) (Appendix 8.1.2).

4.5.3 Financial projections

Financial projections, while being one of the core of business analysis, is quite a limited area of
artificial intelligence, in fact, in an article from Hoeksema for example, we can see usage for
generative Al not to “build a financial model from scratch just yet” (Hoeksema, 2023) (Appendix
8.2.1) but step by step. This article focuses on the different step you could apply to use ChatGPT’s

generative Al to support financial model building by helping with:

- Finding a financial projection template

- Estimate startup expenses

- Forecast revenue based on an already existing business plan
- Project expenses as a percentage of revenue

- Estimate staffing cost

Overall, while generative Al is being usable for financial projections as an assistant, Hoeksema still
adds that “while some aspects of the projections seem plausible, others deviate significantly from
industry norms” (Hoeksema, 2023) (Appendix 8.2.1). While Al could provide an advantage for

financial projections, it still struggles to conform to industry standards.
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4.6 Product development
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Figure 8 Mind map generated using Nvivo 12 illustrating the different areas of product

development adapted to Al usage.

4.6.1 Improving Product Development

One of the main areas where Al could support product development is by optimizing the design
process, therefore it could help all aspects of Gurbuz's (2018) tests of product development on

safety, attractiveness and effectiveness.

A really good way to do so is by improving material selection, first of all, as stated by Oehm and Som
“Algorithms can suggest materials for product innovations and predict outcomes and product

failures by testing different variations” (Oehm & Som, 2023) (Appendix 9.1); therefore, Al could
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support safety by testing outcomes of different materials and predicting the safest one. Moreover,
as stated by Bailey for the magazine Fast Company “As part of design optimization, generative Al
can help choose the best materials based on cost and performance specifications. The Al algorithm
can predict how different materials will perform based on their properties, assessing different
materials for their strength and fatigue resistance. Al also makes it easier to predict production costs
based on various material and process choices.” (Bailey, 2023) (Appendix 9.1.3). Therefore, we now
have proof that generative Al not only helps with safety testing with material selection but also

reduces cost based on materials, and the price of using this material (transport, manufacturing,...).

In the same article, Bailey (2023) states that if given an initial design, Al algorithms could analyze its
data to suggest modifications. He showed examples of questions Al could answer such as “can the
product be made lighter or stronger? What impact does the design have on costs and
manufacturability?” (Bailey, 2023) (Appendix 9.1.2). Bailey also pointed out that thanks to
generative Al, designers can create more cost-effective and better products faster. Therefore,
inducing the idea that Al in general proves its cost efficiency by optimizing design, it only needs a
first design to base itself upon and then make any optimization that can improve safety or

attractiveness by making the product stronger and therefore more time resistant.

Another thing Bailey states is that “generative Al can render accurate digital prototypes of proposed
product designs. Using digital techniques is more cost-effective for design iteration and testing
compared to physical prototyping. Using digital designs reduces the number of prototype
generations” (Bailey, 2023) (Appendix 9.1.1). The digital designs he is referring to could easily be
identified as digital twins. “Digital twins is not only a representation of physical products, but also a
representation of the real world in virtual space.” (Guo et al., 2020) (Appendix 9.1.1). They also
support the idea that Al and digital twins are combined stating “digital twin is deeply combined with
artificial intelligence technology to promote the real-time interaction of integration of information
space and physical space, so as to carry out more real digital simulation in the information platform
and realize more extensive application. Combining a digital twin system with a machine learning
framework, a digital twin system can self-study according to multiple feedback source data, to
present the real situation of physical entities in the digital world almost in real time and can
speculate and preview the upcoming events. The self-learning of the digital twin system can not

only rely on the feedback information of sensors but also learn from historical data or integrated
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network data. In the process of continuous self-learning and iteration, the simulation accuracy and
speed will be greatly improved.” (Guo et al., 2020) (Appendix 9.1.1). Knowing how great generative
Al features with machine learning, it is therefore of no doubt how generative Al can be used for

designing digital twins.

With all this information, it is clear that generative Al could be useful as it could help with both

primary aspects:

- Turning business plans into concrete deliverables whether by producing a virtual or physical
sample

- Being used for product testing regarding safety, attractiveness, and effectiveness

4.6.2 Software Development

A more precise area of product development that can be improved with the help of Al is software

development.

4.6.2.1 Translate concept into codes

An area where generative Al could be particularly useful regarding software development is by
translating concepts of human words into computer programming code. “It [Al] has the ability to
translate concepts from English into the programming language” (Haleem et al., 2023) (Appendix

9.2.1).

For example, Cheng stated that “ChatGPT has the capability to generate code in different languages.
It could be used to supplement developers by writing small components of code, thus enhancing
the productivity of developers and software quality.” (Cheng, 2023) (Appendix 9.2.1.1). Overall, this
proves not only the possibility of using Al for software development but also how accessible it is

with for example ChatGPT.

Currently, modern Al examples to write code instead of the user are well incremented with for

example Framer, a product that uses Al to assist and help beginner users with website development.
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4.6.2.2 Test code

Other than writing code, an important part of software development for product development is
testing. The number of examples of modern Al that can support code testing is huge. Here is an

example of some of the authors' findings:

- Kodezi Al: an Al-based system to correct errors inside of a codebase

- Testim.io: An Al-based system that uses machine learning to verify code and can later assist
in maintenance

- TestComplete: An Al-based system that verifies the functioning of the user interface

- Aqua ALM: An Al-based system that uses NLP to perform automated test

- Mabl: An Al-based system that can perform code testing without the need for specific

queries

Overall, Al and Generative Al are quite useful in Product development by enhancing both delivering

concrete deliverables and performing tests, especially regarding software development.
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adapted to Al usage.

The mind map shows the different aspects to which Al can be applied to a test marketing phase of

the new product development process.

Test marketing is the stage where a company will test the product in its final to a certain number of

clients. This form includes all the final aspects of the product such as its features and its marketing

strategy. It allows companies to see if the final product still engages customers' interest or if it needs
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to be reworked. “Test marketing, also known as market testing, is a marketing technique that
businesses use to evaluate the viability of their new products, services, or marketing campaigns
before releasing them on a large scale.” (Bakutyte, 2020). This process can provide game-changing

information for the business to have a successful product launch.

4.7.1 Gain customer satisfaction feedback

Test marketing allows a company to gain a large amount of data from the customer and gain a better
idea of what functions and what doesn’t. It allows them to make changes if needed to provide the
best possible product before making a significant investment in mass production and spreading the
marketing campaign on a national market. Thanks to this, businesses might be able to save a huge
amount of capital and reduce their risk. Artificial intelligence can provide a significant help in
gathering and understanding customer satisfaction feedback. “Generative Al-based message testing
with surveys can provide businesses with more accurate customer feedback. By using advanced
algorithms, the Al can analyze responses to survey questions and identify patterns in customer
behavior and preferences, allowing businesses to make more informed decisions about their
messaging.” (ljaz, 2023) (Appendix 10.1). Al capable of analyzing feedback as well as feelings and
emotions, will be able to provide valuable insights to the team to make more informed decisions.
Poll the People is an Al software used for message testing. It uses Al to gather feedback from the

customer and analyze the performance of a campaign in real time.

4.7.2 Product testing

We can use the test marketing part as two defined parts: product testing and campaign testing.
Product testing refers to the process of proposing only the final product to customers to analyze
their emotions and feedback. “Gut Check. Al can assist in identifying potential product flaws and
highlight areas for improvement, to allow adjustments to be made before product launch.”

(Fraenkel & Kamath, 2023) (Appendix 10.2). Product testing can be done in 2 ways:

Alpha testing: this testing will be done in the company. Testing will be done with the staff before
getting the product tested by customers. This can provide primary insight into changes that the

company might undertake before beta testing.



74

Beta testing, also known as user acceptance testing (UAT) or end-user testing, refers to the test
being done with an external audience. The company will do an early release of the product to a
limited and defined group of customers to gather their feedback. This often relies on a free sample
of the product. Quantilope explained that “monitor data in real-time and watch as it’s automatically

populated into your existing data charts and reports” (Quantilope, 2023) (Appendix 10.2.2).

As the objective of these test is to gather the feedback on the product before launching the
commercialization, Al can provide help by automating the testing process and provide results and

insight by category to help easily visualize the potential problems.

Those tests will enable the company to predict the market response to a product and make changes

if needed.

4.7.3 Campaign testing

The other part of test marketing is campaign testing. Understanding which format will suit the
promotion of the product can be a game changer. With the correct campaign, a company might be
able to reach customers that were normally out of their targeted market. One of the better ways to
test a campaign is to use an A/B testing. “A/B testing is a way to compare two variations of a digital
touchpoint to see which performs better.” (Severn, 2019) (Appendix 10.3.1). “Marketers use A/B
testing to send one advertisement to some users and a different one to others to test how well the
audience responds to certain words, phrases, features and placement of items.” (Terrell Hanna,
2022) (Appendix 10.3.1). Artificial intelligence can make this process more efficient and less
complicated. This process produces a lot of data that can be complex and fastidious to analyze.
Thanks to Al's capability to treat and analyze big data they can provide instant insight with more
accuracy than humans. “A/B Testing Capabilities Poll the People enables businesses to conduct A/B
testing to compare the performance of different messaging variations. The platform’s generative Al
algorithms analyze the results of A/B tests to identify the most effective messaging and optimize
messaging for increased conversion rates, engagement, and customer insights.” (ljaz, 2023)
(Appendix 10.3.1.1). On the other hand, other Al tools can also provide better help and insights than
A/B testing. Al can perform real-time experiments by continuously testing and eliminating poor-
performing idea while adding new variants. Thanks to the use of Al, this can be done without having

to stop and start the experiment. For example, Severn (2019) pointed out that if a combination that
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is performing well is increasing orders but reducing the number of items per order, Al can

automatically introduce a new variant to make it easier to increase items in the cart without having

to run a separate test (Appendix 10.3.1.).

Evolv Al for example can run 6 years’ worth of experience in 3 months and Poll the People.

(Appendix 10.3.1.2).
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Figure 10 Mind map generated using Nvivo 12 illustrating the different areas of commercialization

adapted to Al usage.

While doing their research, the authors noticed that commercialization is one of the areas of new

product development with the most Al applications.
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4.8.1 Improving customer experience
4.8.1.1 Improving customer service

Al could help to improve customer service by improving its efficiency. We know that Al could be
used for this task by its ability to answer customer queries 24 hours a day (Oosthuizen, 2021).
Another way to do so would be by implementing more predictive customer service. For example,
Saffron, an Al-based application has been used by USAA to predict how customers might getin touch
with them and they improved the efficiency of those predictions from 50% to 88% with the use of
Al. (Devang et al., 2019). Predictive customer service proves itself valuable for a company as stated
“Predictive Customer Service specifies and engages clients by reaching them with offers, coupon
and suggested info after completing purchases to increase the engaging audience and avoid
churning.” (Theodoridis & Gkikas, 2019) (Appendix 11.1.1.1.1). The importance of predictive
customer service is especially valued for big companies with large audiences, for example, we know
that using layer 6 Al, Netflix can save up to $1 billion with predictive analysis (Devang et al., 2019).
Companies can also improve customer service efficiency by applying CRM (Customer relationship
management). “CRM is a business strategy that adapts to a customer-centric approach by filtering
valid information and maximizing the collection of user information. It is an excellent Al-driven

strategy for gaining accurate insights.” (Cezim, 2023) (Appendix 11.1.1.1).

Not only is CRM efficient for gaining accurate insights, but it is also useful for reducing human errors
and identifying at-risk customers, as has been stated by Flinders, “Al technologies help marketing
teams improve their customer relationship management (CRM) programs by automating routine
tasks like the preparation of customer data. They can also reduce the likelihood of human error,
deliver more personalized customer messages, and identify at-risk customers.” (Flinders, 2023)
(Appendix 11.1.1.1.1). Finally, Al technologies reveal themself as helpful combined with CRM by
“analyzing the mood of consumers and their emotions through natural language processing (NLP)
which helps managers get to know their customers better and improve the experience of their

interaction with the brand” (Gerlich et al., 2023) (Appendix 11.1).

4.8.1.2 Improving after-sale support

After-sale support is one of the most important parts of customer experience, sometimes a bit

overlooked by companies. We not only know that Al technologies using NLP “manages to engage a
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two-way conversation to provide the appropriate customer support” (Dagar & Smoudy, 2019)
(Appendix 11.1.2) but we also know from Forrester (2016) that customer support is one of the main

areas for investments and adoption of Al systems.

We for example know that virtual assistants are a useful appliance of Al for after-sale support.
“Many customers enjoy talking to a virtual assistant during or after their purchasing process.”
(Dagar & Smoudy, 2019) (Appendix 11.1.2.1). Already existing examples of virtual assistants proved
themselves useful. “A virtual assistant embedded in a mobile bank app, taking advantage of NLP,
handles client requests alone by responding to their inquiries. A virtual assistant presents
application features, options to make a purchase of bank products by oneself and providing
information about the location of bank branches and cash machines (ING Bank Slaski)” (Jarek &
Mazurek, 2019) (Appendix 11.1.2.1). One of the best examples of existing virtual assistants that
thrive in the industry is Chatbots. Chatbots prove themselves useful by operating “24/7, letting you
engage with customers consistently and resolve issues as soon as they arise” (Antosz, 2023)
(Appendix 11.1.2.2). This all-time availability of chatbots is useful when we know that “51% of
customers believe that a business should be opened to support all the time (24/7).” (Dagar &
Smoudy, 2019) (Appendix 11.1.2.2). Other than being available at all times, Cezim (2023) showed
that chatbots prove themselves useful by dealing with multiple customers at the same time. There
is already an enormous amount of existing chatbots, most modern websites are built with chatbots
nowadays. For example, Starbucks is using one in their app, and through virtual assistants such as
Google Home or Amazon Alexa, these chatbots allow customers to easily order without needing to
be in one of their sales points. As chatbot usage increases, companies need to implement one, this
is the service that is for example proposed by Tidio.com, an Al-based chatbot that can be

implemented for any company.

4.8.1.3 Personalization

Offering personalization is nowadays one of the most important aspects of customer experience
and it is therefore logical that it is at least partly Al supported. We know that Al can for example be
“used to personalize the shopping experience with personalized searches, personalized
recommenders or personalized prices and promotions” (Weber & Schitte, 2019) (Appendix 11.1.3).
The customized shopping experience with Al can for example be seen in point of sales. “A major

application of Al within this task set is the replacement or automation of activities at the point of
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sales (POS). Al applications related to serving customers have particularly been developed for POS
digitization, automation and advertising.” (Weber & Schiitte, 2019) (Appendix 11.1.3.1). Another
area of personalization that would prove its efficiency is personalized products. “Designing an
artwork for each specific user according to his or her preferences would simply be impossible. But
an Al factory, and in particular reinforcement learning loops, can address this design problem
effectively.” (Verganti et al., 2020) (Appendix 11.1.3.2). This idea of Al factories that would be able
to offer a slightly different product for every user based on his preferences is the current most

advanced product personalization Al could offer.

4.8.2 Artificial Intelligence Marketing (AlM)

One of the main current uses of Al is in marketing, creating the new area of Artificial Intelligence
Marketing (AIM). “Artificial Intelligence Marketing (AIM) is an approach of optimally utilizing
technology and customer data to enhance the customer’s experience.” (Jain & Aggarwal, 2020)

(Appendix 11.2).

4.8.2.1 Marketing tasks automation

First of all, Al can prove itself useful in managing and executing marketing campaigns. For example,
with the use of Albert, an Al-based system for marketing automation, Harley Davidson increased
their dealership leads by 29 times in only 3 months (Devang et al., 2019). Albert Al is not only a
campaign manager but also a great tool for marketers to gain insight and improve the way they
work as this “Al learns the specificity of a given company, then, based on data analysis, comes up
with recommendations concerning the campaign strategy” (Jarek & Mazurek, 2019) (Appendix
11.2.1.1.1). Those insights can prove useful for marketers to know which area of focus they should
concentrate on. “What Artificial Intelligence does is help marketers in analyzing customers' search
patterns and determining the key areas to which they must focus their efforts.” (Jain & Aggarwal,

2020) (Appendix 11.2.1.1.1).

“Development of a marketing campaign to launch a new car model - the Toyota Mirai. Using data
provided by a selected target group, computers performed an analysis of texts and videos on
YouTube to teach the machines the preferred style of the said target group. Next, through multiple

iterations, they developed the first creative advertising campaign, and the final texts for the adverts
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were approved by the supervising team. The result was almost a thousand of advertising spots
tailored to the profiles of the ad recipients on Facebook.” (Jarek & Mazurek, 2019) (Appendix
11.2.1.1). The Toyota Mirai campaign is a great example of how the latest generation of Al can prove
itself useful and even better performing than humans for marketing as it would be otherwise

unfeasible for a company to be able to propose high numbers of tailored advertising spots.

Als also are useful for generating content, hence facilitating marketers' work. “Al used for content
generation can save marketing teams time and money by creating blogs, marketing messages,
copywriting materials, emails, subject lines, subtitles for videos, website copy and many other kinds
of content aimed at a target audience.” (Flinders, 2023) (Appendix 11.2.1.2). The content generation
of Al could be from article generation helping with SEO, as the example with Wordsmith, an Al-

based system (Devang et al., 2019).

One last area where Al could help with marketing task automation is by allowing marketers to know
customers’ sentiments on the brand or one of its products. “Marketers can also employ emotional
Al to perceive consumers' feelings about their brand publicly.” (Jain & Aggarwal, 2020) (Appendix
11.2.1.1.1). Moreover, marketers already can use generative Al for consumers’ feelings and
perceptions making it widely available. “ChatGPT may be used to evaluate customer reviews and
determine the general sentiment of a brand, product, or service, providing essential insights into

market research and relationship development” (Haleem et al., 2023) (Appendix 11.2.1.1.1).

4.8.2.2 Competitor analysis

Another main area of Artificial Intelligence marketing is the assistance regarding competitor
analysis. Hughes pointed out that there are multiple innovative Al-powered platforms that can
automate and accelerate competitor research. He showed the example of competitor profile
generation that could be realized through Large Language Models (LLMs). Therefore, it is quite easy
to imagine how those technologies could be used with generative Al. “LLMs like ChatGPT can help
in identifying subtle patterns and relationships within competitors' strategies, uncovering
nonobvious yet valuable insights through its vast training data and analytical capabilities” (Hughes,

2023) (Appendix 11.2.2).
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Hughes also provided a list of current examples across industries of applications of Al for competitor

analysis:

e A snack food manufacturer used Al to analyze rival's customer reviews “Capitalizing on this
insight, the company developed an alternative with premium ingredients that testing
showed consumers preferred.” (Hughes, 2023) (Appendix 11.2.2)

e A company in the automobile industry used Al tracking to identify competitors launching.
“However, social media monitoring revealed concerns about safety and liability. The
company postponed similar plans for its own model to re-evaluate the technology.” (Hughes,
2023) (Appendix 11.2.2)

e A company used Al to scan customers feedback over a competitor’s app update. “The
analysis detected frustrations with difficult navigation and settings. The company chose to
maintain its own app's familiar UX based on these findings.” (Hughes, 2023) (Appendix 11.2.2)

All those examples allow us to be sure of the interest of Al for competitor analysis.

4.8.2.3 Real-time feedback from Al

One of the main interests of Al for marketers resides in the ability of Al to give real-time feedback.
This is especially seeable thanks to business intelligence (Bl). The real-time feedback Al provides is
particularly useful for companies to adapt to market trends. “Supporting foresight efforts and trend
detection to determine unserved markets and future disruptions can help companies to act faster.”
(Oehm & Som, 2023) (Appendix 11.2.3.1). Other than a real-time reaction to market trends, Al
feedback is also able to predict future ones. Tiwari stated that while “for the majority of businesses,
understanding trends is a tremendous challenge” (Tiwari, 2023) (Appendix 11.2.3.1), real-time
models built with Al and machine learning can allow marketers to more accurately predict future

events.

Those uses of Al are already well developed, and we can therefore see ways to use generative Al
towards those objectives. “These algorithms [Generative Al] can analyze large amounts of data in
real-time, allowing businesses to quickly respond to changing consumer trends and market

conditions.” (Bleich, 2023) (Appendix 11.2.3)
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4.8.3 Streamlining Process and Maintenance

“Al-powered solutions can optimize inventory management, automate the supply chain, and
streamline fulfillment processes.” (Bleich, 2023) (Appendix 11.3.1). This means that Al can be used
by companies to help them during their streamlining process. This is a factor that can allow us to
imagine a positive future relationship of Al in and streamlining process, with the possibility of a
100% Al-based streamlining process. Keller stated that Al-enhanced management solutions in the
future are headed “toward systems that can carry out end-to-end procurement, supply chain and
logistics processes within parameters strategically set and overseen by humans” (Keller, 2023)
(Appendix 11.3.1). One of the main areas of interest for Al and streamlining processes is inventory
and warehouse management. Fayed showed how Al can help identify distribution channels suitable
for customers. He also stated that Al usage helps make optimal distribution and storage decisions.
Finally, he showed that Al can be used in “warehouse management to detect weaknesses in a supply
chain and forecasts potential sales.” (Fayed, 2021) (Appendix 11.3.1.2). The streamlining process
could also be paired with smart factories “smart factories where machines, products, and systems
communicate and cooperate with each other. This leads to more flexible and efficient
manufacturing processes.” (InbuiltData, 2023) (Appendix 11.3.1.1). Those smart factories could
prove themselves especially useful by “Detecting faults and errors in product functioning and
forecasting malfunction occurrences. The synchronization of the work performed by the technical
team responsible for device (lift) monitoring and repair works (if necessary).” (Jarek & Mazurek,

2019) (Appendix 11.3.1.1).

Also, Al could prove itself useful to help with maintenance. “Generative Al can be used to automate
the process of identifying and fixing bugs or to optimize the performance of a software system,
significantly improve First Contact Resolution (FCR) by helping clients with basic queries.” (Cheng,
2023) (Appendix 11.3.2). Not only is generative Al proving itself useful to help with maintenance,
but in the same article, Cheng also states how accessible, software maintenance can be made with
generative Al as ChatGPT. As he mentions, ChatGPT can ameliorate FCR by also ensuring that issue
resolution time is shorter while offering to the personnel to focus its attention on more complex
cases. Of course, those current applications of Al only concern software maintenance, it could be

easy to imagine how Al with the help of smart factories could be used for maintenance in general.
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5 Discussion

5.1 Limitations, reliability and validity

First of all, it is important to note that this paper is based on secondary data, and therefore,
gathering sufficient data of good quality was the primary focus. However, gathering data about
artificial intelligence, which is such a current subject, can be somewhat difficult. Moreover, with
artificial intelligence applied to such a large amount of sectors and activities, gathering accurate and
complete data on the application of the latest generation of Al in the new product process
development can be challenging. To overcome this limitation, the authors realized methodological
research and especially analyzed documents covering large numbers of different industries to find
out common aspects of Al usage or comparison to NPD process. This allowed the author to get a
huge classification of data about Al that not only highlighted common areas of Al usage, but also to

discover different areas of data usage that are sometimes indirectly linked to NPD process.

Furthermore, as artificial intelligence is constantly evolving and developing in new ways, gaining the
latest news or information about its impact can be a challenge. It is also important to know that,
because of its constant evolution, grasping the full picture of artificial intelligence applications can

be somewhat challenging. The results might evolve and change in a matter of days.

A limitation of this study is that, depending on the countries, regulations regarding artificial
intelligence usage may differ and therefore having a global picture of the application of the latest

generation of Al in new product development processes might not apply to every country.

Lastly, publications regarding artificial intelligence are found in every form but not all are relevant
or accurate. Finding the correct article, webpage or even social media post was a challenge for the

authors.

Despite all these limitations, this paper provides a comprehensive overview of the application of the
latest generation of artificial intelligence in the new product development process. The authors
provide a coherent explanation of the advantages and limits of artificial intelligence in the field of

innovation and business.
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To ensure the research’s reliability, the authors processed 195 papers to select only the most
relevant publications and prioritized the most recent information. Moreover, the authors defined a

clear research methodology by clearly defining their research framework and time frame.

Regarding the research validity, the authors reviewed the sources carefully and analyzed the
different methodologies used on those publications to better select publications with verified
sources and accordance to our research topic. Moreover, by citing all the sources, the authors

provided validity to this paper and respected the work of each individual.

5.2 Answering the research questions

Throughout this research, the following research question was asked by the authors:

RQ1: How the new generation of Al can be used to help decision-making in the different steps of

new product development?

RQ1.1: How the new generation of Al can be used to help decision-making in the idea generation

stage of new product development?

Al is used for both areas of ldea Generation: Creativity and collaboration. Al is found to reduce
human apprehension, enhancing creativity in collaboration. Gero et al.'s study highlights the
potential of human-Al collaboration in creative tasks, leveraging advancements in generative
language models. Additionally, Al's role in idea generation involves utilizing machine learning
algorithms to identify problems and opportunities based on customer needs. Tools like Qutlier.ai
and Q-market software aid in providing insights and enhancing the creative process, incorporating
features like translation. While Al, including chat GPT, can generate ideas based on prompts, further

development is needed for surpassing human capabilities in idea generation.

RQ1.2: How the new generation of Al can be used to help decision-making in the idea evaluation

stage of new product development?
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The potential of Al for idea evaluation is demonstrated across various industries, addressing
evaluation apprehension. Siemon's experiment with Allan, an Al-based system, shows its ability to
reduce fear of negative evaluation and encourage idea sharing. Siemon highlights methods like
latent semantic analysis and machine learning as comparable to human expert evaluation. Maher
and Fisher (2012) propose an Al model for idea evaluation that assesses novelty, unexpectedness,

and value of ideas.

RQ1.3: How the new generation of Al can be used to help decision-making in the concept

development stage of a new product development?

Al has significantly enhanced the efficiency of designers by serving as a time-saving tool. Neural
networks enable the refinement of images from sketches. Natural Language Processing (NLP)
facilitates the automatic generation of images based on descriptions, expediting design
modifications and reducing the reliance on physical prototypes. Designers can employ Al to create
3D models for better visualization, allowing them to adapt features based on various analyses. In
the context of customer feedback, Generative Al plays a crucial role in streamlining the process. It
can summarize and categorize information gathered from tests, saving time and minimizing
potential mistakes for analysts. This, in turn, enables better-informed decisions regarding product
features. Overall, artificial intelligence proves to be a valuable tool in the design process, balancing

the need for precision and creativity.

RQ1.4: How the new generation of Al can be used to help decision-making in the marketing strategy

stage of new product development?

Al proves itself useful in the Marketing Strategy stage. Ai can help with market sector identification,
demand forecasting, strategic planning, and competition analysis. This technology can assist in
determining product prices, analyzing customer segmentation and creating sales projections.
Additionally, Al can be employed for targeted marketing strategies, content generation, SEO
optimization, and predictive analysis. Al is particularly useful due to its automation capabilities that

allows efficient decision-making and resource savings in marketing tasks.
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RQ1.5: How the new generation of Al can be used to help decision-making in the business analysis

stage of new product development?

Al is useful for BA in three main areas: SWOT analysis, risk mitigation, and financial projections. Al
proves its usefulness in SWOT analysis, by efficiently identifying strengths, weaknesses,
opportunities, and threats through the analysis of both internal and external data. It offers real-time
feedback, enabling quick identification of opportunities. In risk mitigation, Al excels in calculating
and analyzing risks by learning from past data. Generative Al platforms like DataGPT enhance the
speed and cost-effectiveness of gaining insights, providing natural language responses and
visualizations. In financial projections, tools like ChatGPT guide users through tasks such as

estimating expenses and forecasting revenue.

RQ1.6: How the new generation of Al can be used to help decision-making in the product

development stage of new product development?

Generative Al is useful in advancing both product and software development. In product
development, it optimizes design processes, suggesting materials and predicting outcomes,
enhancing safety and cost-effectiveness. Integration with digital twins, as discussed by Guo et al.
(2020), expedites design iterations through accurate prototypes and real-time simulations. In
software development, generative Al tools like ChatGPT improve productivity by translating human
concepts into code, while specialized systems contribute to code testing and user interface

verification, collectively advancing product and software quality.

RQ1.7: How the new generation of Al can be used to help decision-making in the test marketing

stage of new product development?

Al has multiple applications for test marketing, especially to gain customer feedback before product
launch. Basing messages on Al proves itself valuable in analyzing consumers’ responses and
identifying patterns. This enables companies to make informed decision-making and eventually save
capital. Al can be integrated into alpha/beta testing to automate testing, detect product flaws, and
provide insights for adjustments. Some companies make use of Al for real-time monitoring and

feedback analysis to facilitate product refinement. Tools such as Evolv Al can be used also in A/B
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testing to analyze complex data, provide instant insights, and conduct real-time experiments for
optimization. Al integration enhances market campaigns, offering better conversion rates,

engagement, and customer insights. All of this, without needing to halt and restart experiments.

RQ1.8: How the new generation of Al can be used to help decision-making in the commercialization

stage of new product development?

Artificial Intelligence (Al) significantly enhances customer service efficiency, addressing queries 24/7
and providing personalized responses, leading to cost savings for companies. In Customer
Relationship Management (CRM), Al-driven strategies automate tasks, deliver personalized
messages, and identify at-risk customers, improving overall customer experience. Al's impact
extends to after-sale support through NLP-driven virtual assistants and chatbots, engaging
customers in meaningful conversations and resolving issues promptly. In marketing, Al automates
tasks like campaign management and competitor analysis, adapting to market trends and offering
valuable insights. Additionally, Al revolutionizes inventory management, supply chains, and
fulfillment processes, optimizing distribution decisions and contributing to flexible and efficient

manufacturing through smart factories.

The main research question was answered using secondary data. Based on this data, the authors
found that there was a high possibility of implementing new generations of Al to support each step
of product development. This study reveals not only how Al can be used for decision-making but
also how it could replace or enhance human work in the key areas of idea generation, idea
evaluation, concept development, marketing strategy, business analysis, product development, test
marketing, and commercialization. All of those areas of new product development have been
detailed by the authors to understand how Al could be applied in all key areas of each step of new

product development.

The study also tried to encompass how Al could be used for big companies and startups or
independents, especially when a focus could be made on how accessible Al could help for the
different steps of idea generation, idea evaluation, concept development, marketing strategy,

business analysis, product development, test marketing and finally commercialization.
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5.3 Dialogue between key results and knowledge base

The findings from this study provide insights into the uses of Al for new product development. The
research in chapter 4 allowed to identify how Al technologies could be used for each step of new
product development: idea generation, idea evaluation, concept development, marketing strategy,

business analysis, product development, test marketing, and commercialization.

In section 2.1, Al could be used as a peer for idea generation (Memmert & Tavanapour, 2023). The
results in section 4.1.1 proved that Al could support creativity by playing the role of a nanny, a pen

pal, a coach, or a colleague with the help of CSS (Creativity Support System) (Lubart, 2005).

In section 2.5, Al would be valuable for stakeholder analysis (Henriques Montez, 2022). The results
of section 4.5.3 proved that even with the current development of high technology like generative
Al, Al is for the moment still limited, sometimes delivering results that deviate too much from the

industry norm Hoeksema (2023).

In section 2.6, Al can analyze multiple areas of data to improve product design Guo et al. (2020).
The results of section 4.6.1 proved not only the interest of Al for design but also how Al can

emphasize material selection to increase the cost and safety of the product.

Overall, the findings from this study can be used as a sort of guideline and help add material to the
new area of Al and economics, especially for the product development cycle. Moreover, it
encompasses how the different aspects of Al can be used whether by startups, independents, or

companies with high resources with the goal of reducing time and resource consumption.

5.4 Compliance with research ethics guidelines

This research examined the application of the latest generation of Al in the new product
development process by using secondary data from relevant publications. While doing this research,
the authors made sure to carefully adhere to ethical guidelines. As this study is based on secondary
data that was collected by the authors, the primary focus regarding ethical consideration was the

respect for the data’s privacy and confidentiality.
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The data used for this paper came from reliable sources such as academic and journal articles,
renowned websites, company reports, and social media. Each work was properly referenced in this
paper to ensure compliance with copyright regulations. Moreover, it is important to note that no

intellectual property-protected information was incorporated into this paper.

Afterward, the authors paid close attention to the potential harm that could arise from the use of
sensitive information, particularly to individuals’ personal data. To minimize the risks associated,
only worldwide available and publicly disclosed information was used. The authors took significant
precautions to avoid incorporating statistics linked to individual identities or specific groups with

special beliefs for a comprehensive risk reduction.

Subsequently, multiple steps were taken to keep data confidentiality by storing all information in a
secure folder with restricted access. For any information that was provided by an individual, the

authors ensure to not share the data without the external parties' proper authorization.

Moreover, the authors ensure to recognize any biases present in a paper used in this information.
No reference was made to any information that was based on an individual's personal opinion. All

the information that wasn’t backed with a proper study or analysis wasn’t taken into account.

Lastly, the authors acknowledge and keep conscience of the potential limitations and challenges
regarding secondary data analysis. To address these concerns, the authors adopted a risk-mitigation
strategy that involved cross-verifying data and approaching the analysis with a critical and impartial

perspective.
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6.1 Summary of Findings

Table 2 Summary of the findings for the Idea Generation phase

Key idea

Dimensions of idea

generations

Artificial intelligence
can provide help for
idea and opportunity

generation

Artificial  intelligence
limitation towards idea

generation

Summary of finding

The authors have identified the influence of Artificial Intelligence on 2
dimensions of |G (creativity and collaboration). Regarding creativity, Simon’s
(1988) proposed the concept of computers showing creativity thanks the CSS
(Creativity Support System) which can categorized in 4 roles: nanny, pen-pal,
coach, and colleague and therefore help solve problems. In the context of
collaboration, the use of Al has shown to reduce human apprehension and
therefore enhance their creativity. Lastly, the study of Gero et al. (2022)
revealed the potential of human-Al collaboration in creative tasks thank to

the recent advancement in generative language models.

Artificial Intelligence plays an importance role in idea generation by utilizing
machine learning algorithm to identify problems and opportunities according
to the customer needs, wants and problems. Tools suchs as Outlier.ai. and
Q-market software can provide insights and incorporate features such as

translation to enhance the creative process.

Although Al, such as chat GPT, can help in this first stage by providing lists of
ideas based on a prompt, Al still need further developing before generating

ideas beyond human capabilities.
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Table 3 Summary of the findings for the Idea Evalution phase

Key idea

Evaluating an idea

with Al

Interest of Al for idea

evaluation

Summary of finding

This part examines the integration of Al for idea evaluation. Al applications
for idea evaluation are currently limited but Maher and Fisher (2012)
proposed a model that do so by evaluating novelty, unexpectedness and
value of an idea. The evaluation of novelty involves mapping attributes,
unexpectedness could be identified through pattern detection, and value
assessment could be realized by Al through comparison of product

efficiency based on pre-established criteria.

This part discusses the interest of Al in evaluating ideas and addresses the
issue of evaluation apprehension. Maher and Fisher's Al system
demonstrated the potential of using Al for idea evaluation in various
industries. Siemon's experiment revealed that an Al-based system like
Allan could alleviate fear of negative evaluation and encourage idea
sharing. Despite the absence of efficient generative Als for idea
evaluation, Siemon highlighted Al-based evaluation methods, such as
latent semantic analysis and machine learning, as comparable to human
expert evaluation. The latest Al generations, incorporating machine
learning and algorithms, could significantly benefit companies by
mitigating the negative impacts of evaluation apprehension during idea

assessment.
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Table 4 Summary of the findings for the Concept Development phase

Key idea
Concept
visualization
Testing the
prototype
Al's limitation

regarding  concept

development

Summary of finding

Al has become a time saver for designers. For example, thanks to neutral
networks, Als such as Scribbled Diffusion, can refine images from sketches.
NLP can automatically generate images based on descriptions helping with
faster design modification and limiting the need for multiple physical
prototype. Lastly to better visualize the product, designers can utilize Al
to create 3D models and therefore adapt the features according to the

different analyses.

The test will provide crucial information on the customer feedback.
Generative Al can streamline the process by summarizing and categorizing
the information gathered. This prevents long hours and potential mistakes
for the analyst and allows them to make better informed decisions

regarding the products features.

Artificial intelligence will need a very define brief and prompt to create an
image or a model for the designers to use as a prototype. Designers will
therefore need to provide very details prompt to the Al if they want to
accomplish a certain idea. However, Al can be used to explore new ideas

by utilizing vague prompts at the start.
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Table 5 Summary of the findings for the Marketing Strategy phase

Key idea

Market research

Pricing analysis

forecasting

Customer

Segmentation

&

Summary of finding

Market research is crucial in NDP to understand the market environment,
competition, and customer preferences. Thanks to its analytical
capabilities, Al can provide help to correctly identify market sectors,
demand forecasting and strategic planning. Al can also reveal some
potential prospects, competitive advantages and help define short and
long-term goals. In competition analysis, Al can identify, pricing tactics,
competitors strategies, and some of the customers unmet needs to help
companies adapt to changes rapidly. Stakeholder has an important impact
on the company well-being and Al can help categorize and monitor them

in a more effective way.

The determination of the correct price for a product can be a challenging
process that can be helped by Al. By utilizing pricing strategy, detecting
pricing and defining strategies to increase sales, Artificial intelligence has
become a key player in pricing analysis and forecasting. Al can also analyze
price elasticity and sensitivity and enable markets to reduce energy costs
and negative price variance. For example, by learning form historical data,
Sniffie Software can offer accurate predictions to help adapt to market

changes.

Al can help to improve client retention by analyzing the different customer
segmentation to offer them right type of product. ChatGPT has for
example been used to analyze massive data to identify habits,
preferences, and common traits of specific consumer groups. Chatbots
can also help client retention by better engaging with customer and
predicting content that will resonate with the clients. Thanks to those

chatbot, company can collect data on their clients to analyze their
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behavior and drive-up sales. Artificial intelligence can also enhance
personalization thanks to its algorithms capable of offering personalized
product recommendations, tailor marketing message and lowering the
time of responses to individual customer needs. This helps increase
customer satisfaction and in turn drive up sales and business growth (Chen

et al., 2007; Li et al., 2021).

Creating an accurate sales projection can be a very challenging process
that can be help by Al. Al can analyze the past the data automatically and
provide real-time feedback to help with decision-making. ANN can also
outperform traditional tools and provide insights for better strategical and
tactical decisions. Moreover, artificial intelligence can analyze a vast set of
data which provide insight on customer behavior and market fluctuation
for better analysis of the future sales. This analysis can also enable
companies to find leads to save money in the long run. Finally, with this
process, Al can contribute to workflow automation and accelerate the

process.

Al-powered tools are used to create targeted marketing strategies that
are based on customer behavior which allows for the creation of
personalized campaign and content according to each segment (Fayed,
2021; Haleem et al., 2023). Thanks to this, the conversion rate turn-out
higher because the customer segmentation is more accurate and the
promotion offer to them follows their values. Al tools such as Postwise,
Syllaby, Adobe Podcast Al, Midjouney, and DallE-2 are used to generate
content quicker and of better quality. Moreover, Al can also optimize the
SEO and therefore enhance page rankings. Finally, by utilizing Al, markets

can optimize their promotion strategy and ultimately improve their ROI.
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Al for predictive Thanks to its analysis capabilities, Al is highly effective for predictive

analysis

Al for automated

decisions

analysis. Machine learning is also a key player in this process to help

markets navigate the complex data and results in better decision making.

By imitating the human mind, Al can make its own decision in an
automated manner which in return helps marketers save time and

resources for more strategic development.

Table 6 Summary of the findings for the Business Analysis Strategy phase

Key idea

Summary of finding

Al for SWOT Al can support business analysis, particularly in the creation of SWOT

generation

Al for risk mitigation

analysis, by identifying strengths, weaknesses, opportunities, and threats
that may impact a company. According to Fayed (2021), Al can collect and
analyze both internal and external data, enhancing the efficiency of SWOT
construction. Moreover, Sentance (2019) emphasizes Al's ability to
provide real-time feedback, offering an advantage by identifying
opportunities quickly, even beyond regular working hours. For a
comprehensive SWOT analysis, Al requires internal data for strengths and
weaknesses and external data for threats and opportunities. With the

right data, the latest Al generations can generate detailed SWOT analyses.

Al's interest in risk mitigation revolves in its ability to calculate and analyze
risks by identifying factors affecting organizations. Artificial Intelligence
can learn from past data, and generate valuable insights, providing a
comprehensive approach to risk management. Additionally, generative Al,
through platforms like DataGPT, proves to be a faster and more cost-

effective tool for gaining insights, offering users the ability to ask natural
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language questions and receive both text-based responses and

visualizations to enhance understanding of discovered insights.

Al for financial Utilizing generative Al, such as ChatGPT, for financial projections involves
projections step-by-step assistance in tasks like finding templates, estimating
startup expenses, forecasting revenue, projecting expenses, and
estimating staffing costs However, according to Hoeksema (2023), while
Al can serve as an assistant, some projections may deviate significantly
from industry norms, highlighting the challenge of aligning Al-generated

results with established standards.

Table 7 Summary of the findings for the Product Development phase

Key idea Summary of finding

Al to improve Generative Al, as shown by Bailey (2023) and supported by the insights
product of Oehm and Som (2023), proves itself useful in advancing product
development development by optimizing the design process. Al technologies’ ability
to suggest materials, predict outcomes, and facilitate design
modifications enhances safety, cost-effectiveness, and overall product
performance. The integration of generative Al with digital twins, as
discussed by Guo et al. (2020), further accelerates the design iteration
process by providing accurate digital prototypes and allowing real-time
simulations. However, results due to digital twins are highly discussed as

not everybody is ready to trust Al 100%, due to technical limitations.

Al for software Al, especially generative Al, can significantly enhance software
development development by translating human concepts into programming code.

For instance, ChatGPT can generate code in various languages, assist



Key idea

Gain customer

Product testing

developers in writing code components and improve productivity.
Additionally, there are Al-based systems like Kodezi Al, Testim.io,
TestComplete, Aqua ALM, or Mabl that are specialized for code testing,
error correction, and user interface verification, contributing to overall

improvements in product development and software quality.

Table 8 Summary of the findings for the Test Marketing phase

Summary of finding

Test marketing allows companies to gain insights on customer feedback
before launching the production. Al-based messaging can become
particularly handy as it can directly analyze the responses and identify
patterns enabling companies to make informed decisions about their
product and potentially save substantial capital. Poll the People for
example helps the marketing teams by gathering real-time feedback and

providing comprehensive insights.

Al is becoming an increasingly important tool in product testing
processes like alpha and beta testing. It can automate the testing
process, identify potential flaws in the product and provide categorized
insights to help companies visualize potential problems and make
necessary adjustments before launching the product commercially. For
instance, companies like Gut Check and Quantilope use Al to enable real-
time monitoring, automatic data population, and comprehensive
feedback analysis during the testing phase, which allows them to predict

market responses and refine their products effectively.
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Campaign testing

A/B testing is a valuable strategy in campaign testing to try-out different
variations and optimize messaging for better conversion rates,
engagement, and customer insights. Als, such as Evolv Al, can enhance
this process by efficiently analyzing complex data, providing instant
insights, and conducting real-time experiments to continuously optimize
messaging variations for better performance. This contributes to more
effective marketing campaigns without the need to stop and start

experiments.

Table 9 Summary of the findings for the Commercialisation phase

Key idea

Al to improve

customer service

Al to improve after

sale support

Summary of finding

Al proves itself useful for enhancing customer service efficiency. One
approach of Al usage in customer service by using it to address customer
queries 24/7, ensuring prompt responses (Oosthuizen, 2021). Al is also
really useful for predictive customer service with companies like Netflix
who saved up to a billion dollars by using it. Furthermore, the integration
of Customer Relationship Management (CRM) as an Al-driven strategy
enhances customer-centric approaches, provides accurate insights and
reduces human errors (Cezim, 2023). Notably, Al technologies within
CRM automate tasks, deliver personalized messages, and identify at-risk
customers, as highlighted by Flinders (Flinders, 2023). Moreover, Al
ability with NLP allows it to analyze customer emotions, thus gaining a

deeper understanding of customers and improving its experience.

This part underscores the transformative impact of Al applications on
after-sale support, highlighting their potential to enhance customer
experience. With a focus on NLP-driven virtual assistants and chatbots,

Al shows their capacity to engage customers in meaningful two-way
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Al to improve

personalizat-ion

Artificial Intelligence

Marketing

conversations. Examples from ING Bank Slaski and Starbucks illustrate
how these Al technologies contribute to not only resolves issues
promptly but also elevates customer engagement, making it imperative
for companies to integrate such solutions into their after-sale support
strategies. Services like Tidio.com are positioned as valuable resources
for businesses seeking to implement Al-based chatbots and enhance

their overall customer experience.

This part emphasizes Al-supported personalization in customer
experience, citing Weber & Schiitte (2019) to demonstrate how Al can
personalize shopping for example through searches, recommenders, and
pricing. The application of Al at the point of sales (POS), involves
digitization, automation, and advertising, enhancing the overall
customer experience. Furthermore, as suggested by Verganti et al.
(2020), Al factories, employing reinforcement learning loops can allow
the creation of personalized products based on individual user

preferences.

This part explores the role of Artificial Intelligence (Al) in marketing,
specifically within Artificial Intelligence Marketing (AIM). Al is used for
automating marketing tasks, such as campaign management and
content generation. Examples like Toyota Mirai's tailored advertising
showcase Al's effectiveness. Another area of AIM is competitor analysis
for which Large Language Models (LLMs) like ChatGPT can help identify
patterns and insights within competitors' strategies. Al, through real-
time feedback, can also help companies to adapt to market trends and
predict future events accurately. Overall, Al plays a crucial role in
enhancing efficiency and providing valuable insights across various

marketing functions.
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Al for streamlining As outlined by Bleich (2023) and Keller (2023), Al is revolutionizing
process and inventory management, supply chains, and fulfillment process. Fayed
maintenance (2021) highlights Al's role in optimizing distribution decisions and
detecting supply chain weaknesses. Smart factories, as proposed by
InbuiltData (2023), contribute to flexible and efficient manufacturing,
detecting faults, and forecasting malfunctions (Jarek & Mazurek, 2019).
Al is really impacting software maintenance thanks to bug identification
and resolution. Specifically, ChatGPT enhances First Contact Resolution
(FCR), reducing issue resolution times and allowing personnel to focus
on complex cases. This Al potential extends to general maintenance,
aligning with smart factories. Al's integration in streamlining processes
offers businesses efficiency, flexibility, and improved problem
resolution, from inventory management to smart factories and

maintenance.

6.2 Key Findings

This study found that artificial intelligence is starting to have significant impacts and applications on
the various aspects and stages of the new product development process. This paper’s results
provide an overview of each aspect in which Al can be applied to innovation and the new product

development process. The following key findings regarding the whole process were identified:

Al is nowadays mostly used to reduce “time to market” and therefore improve the management of
resources. In each sector of the new product development process, teams use Al to save time and
streamline the process. This is shown for the idea generation stage with the help of Creativity
Support Systems or software such as Q-Market or Outlier.Al. For the Idea evaluation stage, this is
shown by Maher and Fisher’s Al. Regarding Concept development, Al usage to reduce time to
market is seeable through Scribbled diffusions. Al usage in the Marketing Strategy stage is present
in many ways to reduce time to market, with the example of Sniffie, ChatGPT, Postwise, or DallE-2.
Regarding the Business Analysis stage, numerous examples of Al to reduce time to market are

seeable such as ChatGPT or DataGPT. The product development stage is also filled with Al examples
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that are used to reduce time to market such as Framer, Chat GPT, Aqua ALM, or Testim.io. Regarding
the test marketing stage, Al usage regarding time to market reduction is seeable through for
example Evolv Al. Finally, the commercialization stage of new product development process can
reduce its time to market with Al as for example Wordsmith, Tidio.com, or generative Als such as

ChatGPT.

Al is primarily used as an assistant in the new product development process and has yet to

completely take over a stage of this process.

Al, as of today, is essentially used for:

- analytical purposes
- creating content for a marketing campaign

- enhancing customer experience with more personalization

Al’s usage is not widely developed in each area of the new product development process. The two

main areas are marketing strategy and commercialization.

Al can produce automated decisions which can help to better manage the new product

development process.

It is important to note that, due to the quick development of these technologies, the following key
findings that were identified regarding the whole process are susceptible to changing in the near

future.

6.3 Managerial implications

The findings from this study could help with new product development management, especially for
marketing managers, with marketing being one of the main current areas of Al implementation. The

following recommendations are advised based on the results obtained:
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Focus on Al as an assistant and not an employee: currently, Al proves itself useful, but the findings

prove that nowadays Al is more efficient for Al-human cooperation than for working on its own.

Focus usage of Al towards its main advantages: while it is important to not be overtaken by new
technologies, it is important to start by focusing on Al for its main qualities, especially for startups
or independents who can’t access R&D resources. the authors would therefore advise managers to

focus their implementation of Al for:

- analytical purposes
- marketing

- offer more personalization

Use Al for automated decisions wisely: While Al is useful for automation and automated decision-
making, it is important to use it wisely. Al is really useful to save cost and resources but a bad use of

it could turn into a loss of time and resources.

By implementing those recommendations, managers should be able to make the best use of Al,

especially regarding the new product development process, but also for general management.

6.4 Recommendations for future research

The findings indicate an inequitable distribution of data for the implementation of Al in the new
product development process. Consequently, the authors propose a set of recommendations to

broaden the scope of investigation and pursue novel research avenues.

First of all, several areas seemed to contain less data while it would still be interesting to implement

Al. Those areas are the following stages of the new product development process:

- ldea generation
- Idea evaluation

- Concept development
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- Test marketing

- Business Analysis

The domain of commercialization and marketing strategy, in the context of artificial intelligence (Al),
has been extensively explored and developed. However, it would be intriguing to explore the
potential of this field for the stages that are currently less explored, in order to further advance the
field of Al. Through those explorations, we may gain valuable insights into new avenues of research

and development that can help to enhance the capabilities of Al and bring it to new heights.

Many of our researchers have explored the concept that Al is the driving force behind humanity's
fourth NL revolution. This area of study holds great potential for future research, as it involves the
broad and diverse applications of Al. Given the ongoing debate among researchers about the
potential impact of Al on the world, further study to clarify this topic would be both intriguing and

valuable.
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Appendix 3. Definitions

1- Big Data: Artificial intelligence functions thanks to data, mostly big data. “Big data refers to
the large, diverse sets of information that grow at ever-increasing rates. It encompasses the
volume of information, the velocity or speed at which it is created and collected, and the
variety or scope of the data points being covered (known as the "three v's" of big data). Big
data often comes from data mining and arrives in multiple formats.” (Segal, 2022). Al can
process large amounts of data quickly and efficiently and is therefore able to produce
optimized highly accurate results which is very important for companies.

2- Market: Houck (1984) has defined a market as: “a collection of actual or potential buyers
and sellers of a specific good or service. This collection has two characteristics: (1) none of
the buyers has the option to purchase the item from sellers outside this collection and (2)
none of the sellers has the option to sell the item to buyers outside this collection. The
interaction of these buyers and sellers generates a set of interrelated prices and conditions
of sale or use. The principles or facts determining which buyers and sellers are in this
collection identify the market spatially, temporally, and politically.” (Houck, 1984)

3- Profit: According to the Cambridge dictionary, profit is “money that is earned in trade or
business after paying the costs of producing and selling goods and services” (Cambridge

Dictionary, 2023).
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Value proposition: Worth is based on the usefulness or importance that an individual will
see in an object or service. It is therefore very important that a business can identify and
demonstrate the value that their product is adding to the consumers’ lives. “Essentially, a
value proposition will state the measurable value or tangible customer benefits that a
product or service will provide to its customers and will illustrate the return on the
investment or other tangible positive outcomes of choosing a particular service provider
over its competitors” (Camlek, 2011).

Market share: “Market share describes the relationship between a company's success and
the success of its competitors. It is the percentage of an entire industry's sales earned by a
particular company during a discrete period of time" (Herbert Ferrara, 2013).

Price: It is important to note that price is represented in numerical terms. Surbhi (2014)
defines price as the “amount of money expended by the buyer to the seller in exchange for
any product and service, that is, the amount charged by the willing seller for a commodity is
referred to as its price, which includes cost and the profit margin” (Surbhi, 2014). To simplify,
Olajide et al. have defined price as “what you pay for goods or services you receive” (Olajide
et al., 2016).

Marketing budget: “A marketing budget documents how much the business plans to spend
on marketing over a particular period, similar to a year, quarter, or month.” (Dole, 2021).
Marketing mix strategy: “The marketing mix refers to the tactics (or marketing activities)
that we have to satisfy customer needs and position our offering clearly in the mind of the
customer” (Hollensen & Opresnik, 2020). McCarthy proposed the idea of a “marketing mix”
as a conceptual framework for translating marketing planning into practice (Bennet, 1997).
It includes the 7P mix: product, price, place, promotion, physical environment, process

people.

Appendix 4. Quotes from relevant publications to highlight the evidence of figure

3

Idea Generation stage

Idea Citations
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Appendix 4.1 - Dimension of IG

“The innovation process — which is at the core of
innovation management's attention —is commonly
understood to comprise a series of stages including (1)
the recognition, discovery, creation, and generation of
innovative ideas, opportunities, and solutions; (2) the
development or exploitation of various ideas,
opportunities, and solutions; and finally (3) the
evaluation and selection of one or several of the most
promising ideas, opportunities, and solutions (e.g.,
Kijkuit and van den Ende, 2007).” (Haefner et al.,
2021)

“The stage of idea generation, also called "ideation",
whose objective is individual or collective
identification of new ideas or opportunities, is often
recognized as one of the highest leverage point for an

organization” (Toubia, 2006)

“This is the creative stage where new ideas are
generated and/or new opportunities identified.” (El

Haiba et al., 2017)

“According to Titus, idea generation, or the act of
generating novel, applicable ideas, is the activity most
frequently associated with creative problem solving

(CPS) [8]” (El Haiba et al., 2017)

“Idea generation is the process in which creative
thinking based on knowledge and learning from prior

experience is used to individually or collectively
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produce novel ideas adapted to the context wherein

they are spawned” (El Haiba et al., 2017)

Appendix 4.1.1 - Creativity

“Each innovation necessarily starts with the
generation of creative ideas. According to Muirhead, a
basic definition of creativity is the ability to produce
novel (original/unexpected) work that is high in quality

and is appropriate (useful) [11]” (El Haiba et al., 2017)

“Also Titus has defined creativity as “the birth of

imaginative new ideas”” (El Haiba et al., 2017)

“Al can support ideation by scanning external
information for customer needs (Christensen et al.,
2016; Haefner et al., 2021; Yams et al., 2020; Zhan et
al., 2016)” (Oehm & Som, 2023)

Appendix 4.1.1.1 - A process of

problem solving

“Simon, in exploring the potential of a computer
program called “BACON” that he and his colleagues
had developed at Carnegie Mellon University, was
supporting a rational perspective of cognitive
processes (Simon, 1988), where creativity could be
interpreted as a process of problem solving (and
therefore, partly embedded into computers).”

(Verganti et al., 2020)

Csikszentmihalyi instead proposed “problem finding as

the hallmark of creativity.” (Verganti et al., 2020)

Appendix 4.1.1.2 - CSS (Creativity

Support System)

“But the new generative machine models take this
process a step further: They can still apply patterns to

unseen data, but they can also get a deeper
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understanding of the thinking behind the creative

process.” (Forsey, 2023)

“real partners in the creative process intervening at
different points in order to generate, evaluate, or

refine ideas” (Lubart, 2005)

“Systems that have been designed for tasks in which
creativity is necessary, including science studies,
literary work, musical work, musical depiction, design,
mathematics, and art (Gabriel et al., 2016) are called

creativity support systems (CSS).” (Siemon, 2023)

“The nanny supports by monitoring the creative
process, setting agendas and deadlines.” (Siemon,

2023)

“The pen-pal helps by providing the possibility to
receive, compose and distribute an idea” (Siemon,

2023)

“the coach represents a support system that helps
with a specific method or with the system itself, e.g.
by recommending other methods or steps within idea

generation” (Siemon, 2023)

“the computer as a colleague depicts an Al-based
system that actively takes part in a creative process”

(Siemon, 2023)

“With said creative systems, individuals could use

programs for creative tasks where the computer
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extends the human’s cognition and acts as a creative
collaborator e.g. by evaluating, commenting and

providing further feedback to an idea” (Siemon, 2023)

Appendix 4.1.2 Collaboration “Innovation is fundamentally a collaborative effort.
Great ideas are rarely created by a solitary genius.
More often, innovation comes from the right network
of people and teams bringing disparate ideas together

[10]” (El Haiba et al., 2017)

“Great ideas are rarely created by a solitary genius.”

(Kasper & Clohesy, 2008)

“Collaboration nurtures emergence, which can often

lead to unexpected opportunities.” (Kasper & Clohesy,

2008)
Appendix 4.1.2.1Al reducing “That participants consistently contributed more ideas
evaluation apprehension and ideas of higher quality when they perceived their

teamworking partner to be a bot” (Hwang & Won,

2021)

“The results indicate that an Al-based system like Alan
can address the fear of negative evaluation and can be
used to evaluate ideas from individuals who would

otherwise withhold their ideas because of their fear of

being negatively evaluated” Siemon, 2023)

Appendix 4.1.2.2 Human-Al “With recent advances in generative language models
collaboration (GLMs), however, human-Al collaboration for creative

tasks might be feasible” (Gero et al., 2022)
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“In our exploratory, mixed-method study (qualitative
emphasis), participants individually brainstorm with a
generative Al and reflect on their experience
afterward via a qualitative survey. We show that signs
of group effects (e.g., cognitive stimulation and free
riding, Pinsonneault et al., 1999) known from human
brainstorming sessions partially occur in such human-

Al groups as well.” (Memmert & Tavanapour, 2023)

Appendix 4.2 Al for idea and

opportunity generation

“When evaluating large sets of ideas in crowdsourcing
contests, Al-based novelty detection presents fast and
straightforward access to particularly distinctive

contributions.” (Fller et al., 2022)

“Al systems use machine learning algorithms that
demand and process vast amounts of data
(Brynjolfsson and McAfee, 2017). They can recognize
problems, opportunities, and threats above and
beyond local search routines and knowledge domains,
which may be helpful to discover and generate new

ideas (Haefner et al., 2021).” (Flller et al., 2022)

“Idea generation is one of the most important stages
of product design. However, due to psychological
inertia, it is not always possible to generate creative
and innovative ideas (design fixation). During the
conceptual design process, human designers can easily
become stuck on some design ideas, impeding their
ability to think about developing novel ones. This is a
significant impediment to achieving the ideal/perfect
design. The process of inspiration is complex, requiring

thorough market investigation as well as domain
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expertise, intuition, a sharp mind, and creative
abilities. Prolonging this process may result in higher
costs of production and a loss of market share. Al has
been used to overcome this barrier through verbal,

written, and visual inspiration.” (Khaleel et al., 2023)

“Product ideation is the best place to start. When you
only have vague initial ideas, generative Al can really

help to crystalize them.” (Kraemer, 2023)

Appendix 4.2.1 Outlier.ai Software

“These Al applications are able to process much more
information to generate new ideas and opportunities
that would likely be overlooked by humans operating
on their own. A typical example is an application
developed by Outlier.ai. The company uses a suite of
machine learning methods to process raw metrics data
into insights that are humanly readable (Unemyr,
2018). After analyzing a firm's data, Outlier generates
a set of customized ‘stories’ that summarize
actionable and interesting insights for specific
managers. In doing so, Outlier can highlight innovative

opportunities for managers.” (Haefner et al., 2021)

“Outlier's ability to find anomalies and significant
patterns in business data is one way in which Al can
assist firms in generating or recognizing innovative

ideas and opportunities.” (Haefner et al., 2021)

Appendix 4.2.2 Q-market Software

“Customize the idea submission form to ensure your

users are focused on what matters. Feel free to use
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your own idea generation methodology or framework”

(Qmarkets, 2023)

“Easily tap into the collective wisdom of the HeroX
global community of problem solvers and experts, to
gather highly relevant ideas and solutions for your
initiative. This allows you to benefit from the power of
crowdsourcing without having to generate your own

audience.” (Qmarkets, 2023)

“choose from 20+ languages with automated content

translation and custom terminology” (Qmarkets, 2023)

Appendix 4.3 Limitation: not “These Al methods may not be able to independently
developed enough develop entire solutions, but they can point human
managers towards the most promising avenues for

innovation.” (Haefner et al., 2021)

“Siemon et al. (2015) developed a prototype to aid
humans in brainstorming by showing related social
media content. They transformed user’s ideas into
search queries for web and social media platforms and
showed the queried content generated by others to
offer inspiration. While these approaches affect
performance processes, they cannot generate (new)
ideas in a comparable manner to a human team

member.” (Memmert & Tavanapour, 2023)

"to generate new ideas that a human cannot identify
Al needs to be further developed (A, 2022).” (Oehm &
Som, 2023)
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Appendix 5. Quotes from relevant publications to highlight the evidence of figure
4

Idea Evaluation stage

Idea Citations

Appendix 5.1 Evaluating an idea “Al has the potential to substantially support idea
selection by providing more and nonbiased

information and insights.” (Filler et al., 2022)

“One of the most time-consuming aspects of product
development is combining a new invention’s form,
style, functionality, and ergonomics. Generative Al
makes performing “what if” scenarios simpler and
enhances the process of comparing and assessing
different product concepts. Comparing design
concepts helps designers and engineers make
informed decisions about which concepts to pursue. It
also clarifies which product designs won’t work,
reducing the risk of investing time and resources in an

idea that isn’t feasible.” (Bailey, 2023)

“However, user demands often contain uncertainties
that need to be clarified. Furthermore, this
conventional evaluation process becomes extremely
difficult and time-consuming, especially for a large
number of design options which is usually the case
[28,29]. With Al methods, an objective and rapid
evaluation can be made, and thus significant time and

cost savings can be achieved.” (Khaleel et al., 2023)
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Appendix 5.1.1 Novelty “The evaluation of the novelty [...] from a generated
pool is done using the Bayesian Surprise method”

(Siemon, 2023)

“for ideas below the median word length and when
comparing crowdsourced ideas to a range of existing

product categories” (Just et al., 2023)

“there are many accounts of measuring novelty using

computational approaches” (Maher & Fisher, 2012)

Appendix 5.1.1.1 Al example “Maher and Fisher (2012) developed an Al-based
system that evaluates the novelty, the degree of
surprise, the unexpectedness and the value of an idea”

(Siemon, 2023)

“With the help of Al-based clustering methods, the
distances of the key figures to other products are

evaluated for the criterion novelty” (Siemon, 2023)

Appendix 5.1.1.2 Limitation of Al in “Our analysis reveals that Al-based novelty detection
novelty detection works better for ideas below the median word length
and when comparing crowdsourced ideas to a range of

existing product categories” (Just et al., 2023)

Appendix 5.1.2 Unexpectedness “The degree of unexpectedness is evaluated by

comparing the development patterns” (Siemon, 2023)

“an artifact, «, is considered surprising when we
recognize a pattern in recent artifacts, and the

potentially creative artifact does not follow the
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expected next artifact in the pattern” (Maher & Fisher,

2012)

Appendix 5.1.2.1 Al Example “Maher and Fisher (2012) developed an Al-based
system that evaluates the novelty, the degree of
surprise, the unexpectedness and the value of an idea”

(Siemon, 2023)

Appendix 5.1.3 Value of an idea “For the value of the idea, an adaptive function with a

genetic algorithm is used” (Siemon, 2023)

“The value of any artifact is judged by criteria that are
established by the requirements and performance
attributes associated with the class of artifacts.”

(Maher & Fisher, 2012)

“based on attributes that have utility preferences

associated with them.” (Maher and Fisher, 2012)

Appendix 5.2 Interest of Al for Idea “Using an Al-based system for idea evaluation,
Evaluation therefore, causes less feeling of concern or unease
about an upcoming evaluation, whereas the
evaluation by a human causes higher evaluation

apprehension.” (Siemon, 2023)

“Machine learning and visual analytics tools could be
used to support idea generation and evaluation,
referred to as idea mining” (Ayele & Juell-Skielse,

2020)

“approaches for Al-based idea evaluation that exist

rely on methods like latent semantic analysis, latent
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Dirichlet allocation, and term frequency-inverse
document frequency. Such Al-based evaluation
methods can be compared to human expert

evaluation” (Siemon, 2023)

“idea evaluation [...] can be supported by machine
learning and idea mining techniques” (Ayele & Juell-

Skielse, 2020)

Appendix 5.2.1 Al against evaluation

apprehension

“Social aspects, such as hierarchy, are factors that
influence individual evaluation apprehension and
subsequently lead to untapped creative potential and

possible missed innovations” (Zhou et al., 2020)

“that an Al-based system like Alan can address the
fear of negative evaluation and can be used to
evaluate ideas from individuals who would otherwise
withhold their ideas because of their fear of being

negatively evaluated” (Siemon, 2023).

Appendix 6 Quotes from relevant publications to highlight the evidence of figure 5

Concept Development stage




134

Idea

Citations

Appendix 5.1 Al for concept

visualization

“1. Concept Visualization - Generative Al algorithms
can create realistic, three-dimensional renderings of
new product concepts. Visualizing the design and form
of a potential product makes it easier for stakeholders
to understand what is required to physically build that
product. Having comprehensive Al-generated
renderings reduces the number of physical prototypes
needed and speeds up concept exploration, review,

and approval.” (Bailey, 2023)

“Virtual prototyping. New technologies are opening up
unprecedented levels of detail and complexity for idea
development and refinement in the prototyping

process.” (Kasper, 2008)

“Virtual prototyping can be applied to many projects
and can be further refined for ideas that are less

tangible, such as service programs.” (Kasper, 2008)

“Some of the key Al applications in design include
inspiration and concept generation: Al tools can be
used to generate and suggest new design ideas based
on a set of input parameters, such as style, color, and

shape” (Khaleel et al., 2023)

“Al can assist designers in making informed decisions
about design choices by analyzing data and providing
insights into the design process. Al algorithms can

analyze design data and provide recommendations
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based on previous design outcomes.” (Khaleel et al.,

2023)

“Being able to automatically create videos spanning
diverse events and multiple scenes from text would
open up many exciting applications. For instance,
generating detailed visualizations from conceptual

descriptions” (Young, 2023)

Appendix 5.1.1 Easier modelling in 3D

“Modelling: Al can automate the 3D modelling
process, allowing designers to create more accurate
and efficient 3D models of their designs. Al algorithms
can generate 3D models based on input parameters
and data, reducing the time and effort required by

designers.” (Khaleel et al., 2023)

“Modelling is highly beneficial for both designers and
product stakeholders as it provides a general idea of
the product's structure. Traditionally, designers can
create a limited number of 3D models that can take
weeks or months after the conceptual design phase
[35,36]. Al algorithms and methods can aid designers
in automating the modelling process in MATLAB
environments. The development of 2D and 3D model
repositories has made 3D model generation via Al

more accessible.” (Khaleel et al., 2023)

Appendix 5.1.2 Better informed

decisions

“Al can assist designers in making informed decisions
about design choices by analyzing data and providing
insights into the design process. Al algorithms can

analyze design data and provide recommendations
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based on previous design outcomes.” (Khaleel et al.,

2023)

Appendix 5.2 Testing the concept

“Once you have a prototype, or even a minimum
viable product, you can‘t stop iterating there. You'll
need to test it with prospective or current customers
to learn how to improve or iterate upon it next.”

(Forsey, 2023)

“For now, many product teams rely on focus groups to
collect feedback, but focus groups aren't always
accurate representations of customer sentiment,
which leaves your product team vulnerable to
potentially creating a product that doesn't actually

serve your customers.” (Forsey, 2023)

Appendix 5.2.1 Generative Al

“Fortunately, “Generative Al can help convert
customer feedback into data for your business,”
Mishra explains. “Let's say you get a lot of social media
feedback or product usage comments or chatter on
customer forums. Now, you can convert that
information into charts and trend lines and analyze it
in the same way you've always analyzed structured

data.” (Forsey, 2023)

“Build-measure-learn loops are commonly applied for
developing, testing, and obtaining feedback when
introducing new products (Ries, 2011). While feedback
gathering and analyzing methods remain immensely
important in the concept and solution development

phase, Al provides several possibilities to learn faster

and improve these experimentation cycles. Data-
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oriented decision-making and seamless testing have
been infused into the product prototyping process
with the support of Al. For example, generative design
applications (Krish, 2011) based on machine learning
algorithms offer benefits by providing a more
comprehensive range of design options and optimizing
for materials, costs and manufacturing methods.”

(Faller et al., 2022)

Appendix 5.3 Al help design quicker

and enhance creativity

“With the human designers’ guidance, Al can generate
and instantly visualize new ideas, then swiftly explore
possible variations, ultimately enhancing design

outcomes.” (Fraenkel, & Kamath, 2023)

Appendix 5.3.1 Scribbled Diffusion

Software

Scribbled Diffusion

(Touhami, 2023)

Appendix 5.4. Limitations — Need a

clear prompt — Need define brief

“See that’s one of the limitations. You have to give it a
very specific defined criteria” (Product Innovation

Academy, 2023)
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Appendix 7 Quotes from relevant publications to highlight the evidence of figure 6

Marketing strategy stage

Idea

Citations

Appendix 6.1 Market Research

“Market research and analysis play a critical role in
understanding the market landscape, customer
preferences, and competitive dynamics. It involves
gathering information from the target market through

various research and analysis.” (Hilgenfeldt, 2023)

“Al could understand markets properly. It could
identify the market sectors accurately by targeting
customers and identifying their characteristics, data,
demographics and purchasing capabilities. It could also
identify the quantity of expected demand and
revenue, each target market sector's specific needs,
the preferable types of company and competitors

products.” (Fayed, 2021)

“A market is a collection of actual or potential buyers
and sellers of a specific good or service. This collection
has two characteristics: (1) none of the buyers has the
option to purchase the item from sellers out-side this
collection and (2) none of the sellers has the option to
sell the item to buyers outside this collection. The
interaction of these buyers and sellers generates a set
of interrelated prices and conditions of sale or use.
The principles or facts determining which buyers and
sellers are in this collection identify the market

spatially, temporally, and politically.” (Houck, 1984)




139

“Fortunately, Al can help solve for this. Al-fueled data
analysis can help startups collect a more accurate,
well-rounded view of the quantitative and qualitative
data they’ll need to determine whether their product
actually meets their customers’ needs — or whether
they've even selected the right audience in the first

place.” (Forsey, 2023)

“Launching new products involves some risk, but you
can minimize potential challenges by conducting a
market research study. Work with the sales and
marketing departments to gather research and assess
market trends of competing businesses. You can also
perform primary market research by speaking directly
with customers. Send surveys to current customers or
organize product focus groups to help you estimate

the demand for the new product.” (Indeed, 2023)

“discover many potential prospects and new

competitive advantages in the market” (Akerkar, 2019)

Appendix 6.1.1 Al to analyze

competition

“Al could determine changes in competitors' strategies
(Tjepkema, 2019). For example, it could determine
changes in the prices of their products (Davis, 2018),
carefully analyze these strategies (Pedersen, et al.,
2018), and identify the level of competitors' websites

(Bakhsh, 2019).” (Fayed, 2021)

“Al is used to accurately identify and analyze all
competitors' strategies. Then, their future moves are

identified; the actions necessary are taken to outdo
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them, to be prepared for any actions that competitors

may take.” (Fayed, 2021)

“Al could identify the marketing mix strategies of
competitors such as the pricing strategies used, the
quotations they offer, the means of promotion they
follow, their distribution channels, the range of the
products provided through their websites, and any

changes in their strategies.” (Fayed, 2021)

“Competitive Analysis — Analyze your direct and
indirect competitors regarding their strengths,
weaknesses, pricing strategies, and how customers

view them.” (Hilgenfeldt, 2023)

“the customers' desires that competitors have not met

to improve them” (Jabbar et al., 2020)

Appendix 6.1.2 Stakeholder Theory

“Stakeholder Theory (ST) proposes that value creation
is a collaborative effort in relationships, ideally
benefiting the focal business and all its Stakeholders
(Freeman et al., 2010). Therefore, not considering a
specific group as an interested party can represent a
risk for the company. This group can contribute
positively to market opportunities and prevent
environmental, social, and economic problems (Gil-

Lafuente & Paula, 2013).”(Henriques Montez, 2022)

“Stakeholder Theory has its origins in the field of
strategy when Freeman (1984, p. 25) proposed for the
first time the Stakeholder approach as strategic

management, classifying it as "any group or individual
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who can affect or is affected by the achievement of

the firm's objectives".”(Henriques Montez, 2022)

“Castro-Herrera and Cleland-Huang (2009) developed
a new technique to automatically analyze through ML
the contributions and interests of various stakeholders
to identify experts in the subject for a topic.”

(Henrigues Montez, 2022)

“three steps: intelligence gathering, tagging and
feature selection, and automatic classification. The
structure's input and output are web and Bl data
discovered after applying the steps. Each step allows
human knowledge to guide the application of

techniques.” (Henriques Montez, 2022)

Appendix 6.2 Price analysis &

forecasting

“Honeywell is using Al to reduce energy costs and
negative price variance by tracking and analyzing price

III

elasticity and price sensitivity as well” (Columbus,

2020)

“Demand and Pricing Analysis — Consider the demand,
price sensitivity, and customer willingness to pay to
arrive at a reasonable pricing strategy.” (Hilgenfeldt,

2023)

“Singh et al. (2019) found that Al could define pricing
strategies to increase sales. It helps the organization
reach the right price for the products using the flexible
pricing strategy (Shankar, 2018). In the study (Hoffman
and Novak, 2018), the author concluded that Al could
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also detect pricing errors and fraud. Liu (2020)

mentioned Al could adjust quotations.” (Fayed, 2021)

“businesses can use Al to forecast and simulate prices”

(Kotamaki, 2023)

Appendix 6.2.1 Al makes more

accurate predictions

“algorithms can take into account external factors
such as economic indicators, weather patterns, and
geopolitical events to make even more accurate

predictions” (Kotamaki, 2023)

“One of the Al techniques used in price forecasting is
machine learning. Machine learning algorithms can
learn from historical data and use that knowledge to
make predictions. The algorithms can also adapt to
changes in the market and adjust their predictions

accordingly” (Kotamaki, 2023)

“Real-time price variation based on fluctuating
demand adds to the complexity of pricing task”

(Verma et al., 2021).

“Al algorithms can analyze large amounts of data and
identify patterns that humans may miss. Utilizing this
methodology can lead to more accurate predictions of
future prices, which can help businesses make better
decisions about inventory and pricing strategies.”

(Kotamaki, 2023)
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Appendix 6.2.2 Sniffie Software

“Maximize your ecommerce sales with automatic and
quick pricing. Make your pricing dynamic with our

pricing tools” (Sniffie, 2020)

“M Price optimization tools Optimize ecommerce sales
and margins with Sniffie’ s pricing tools. Undestand

your demand and use it in forecasting.” (Sniffie, 2020)

“Track competitor pricing, campaigns and availability.
Use the data for dynamic pricing or detailed market

analysis.” (Sniffie, 2020)

“Software like Sniffie uses Al to continuously learn and
understand from your previous price history to make
accurate predictions and suggestions which will give

you the most optimal prices” (Kotamaki, 2023)

Appendix 6.3. Customer

Segmentation

“Al can help marketers segment targets more

accurately” (Devang et al., 2019)

“By analyzing customer interactions and datasets
generated by each individual interaction, generative Al
can pick up on small cues that indicate what a
customer is interested in or what they may be looking

for.” (Lawton, 2023)

“Al has been instrumental in refining this model,
providing sophisticated tools for customer

segmentation, predictive modeling” (Zhiwei, 2023)
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“ChatGPT can find the common traits, habits, and
preferences of specific consumer groups by analyzing

massive amounts of data.” (Haleem et al., 2023).

Appendix 6.3.1 Al to analyze customer

behavior

“Green marketers can adopt (Al) technological
approaches to navigate ecofriendly consumers
behaviors or activities in a sustainable framework. (Al)
or big-data enables marketers to facilitate richer
discussions and form the lifestyle and consumer
preferences that are smarter and far more sustainable.
It could also stand as an emerging opportunity to
attract niche shoppers and create targeted
experience-sharing for those who are looking forward

to contributing to green campaigns.” (Baqi et al., 2022)

“Al offers consumer insight on consumer behavior
essential for customer attraction and customer

retention.” (Verma et al., 2021)

“Al can also help businesses optimize their advertising
spend by identifying which channels and messages
generate the best returns. By leveraging machine
learning algorithms, businesses can analyze data from
various sources to identify which ad campaigns are
driving sales and which ones are not. This enables
them to reallocate resources and optimize their
advertising strategies for maximum impact”

(Bloomreach, 2023)

Appendix 6.3.1.1 Chatbot

“This also means chatbots can constantly collect data

from prospects and customers, essential for effective

sales performance management. You can use this data
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to improve the accuracy of your sales forecasts.”

(Antosz, 2023)

“In addition, chatbots can segment customers
according to their behavior and preferences. They can
then predict which content will speak to their specific

pain points.” (Antosz, 2023)

“As an A.l. chatbot can give feedback instantaneously
and is less likely to make mistakes when given the

right instructions” (Meijer, 2023)

Appendix 6.3.2 Using chatbot to offer | “They can also give customers personalized product
good content and drive-up sales suggestions and promote up-selling and cross-selling.”

(Antosz, 2023)

"By offering the right content at the right time, your
reps will be more likely to land a sale, increasing their
success rate and your company’s revenue.” (Antosz,

2023)

"The application of generative Al technology includes
improving search capabilities on e-commerce
platforms, using voice assistants, and creating
chatbots that can mimic natural language.”

(Bloomreach, 2023)

Appendix 6.3.3 Driving sales through “By tailoring experiences that meet customers' specific
personalization needs and preferences, companies can drive sales and
build brand loyalty to keep up in today’s extremely

competitive market.” (Bloomreach, 2023)




146

“Personalization 78% of consumers are more likely to
make a repeat purchase with a brand that
personalized their online shopping experience”

(Bleich, 2023)

“Firstly, the integration of Al into network marketing
has the potential to significantly enhance custome
personalization (Huang & Rust, 2018). By leveraging Al
algorithms, businesses can offer personalized product
recommendations, create tailored marketing
messages, and respond to individual customer needs
in real-time (Chen et al., 2019). Such heightened
personalization can significantly improve customer
satisfaction and loyalty, driving up sales and business

growth in the process (Li et al., 2021).” (Zhiwei, 2023)

Appendix 6.4 Sales Forecasting

“Sales forecasting estimates the future demand for
your product or service, making it easier to plan your
inventory, assign resources, and guide your sales”

(Antosz, 2023)

“Sales forecasts help you identify future market trends
and economic factors that could affect demand. You
can then take steps to safeguard your cash flow”

(Antosz, 2023)

“Forecasting product sales is a tool businesses use to
predict the number of sales they expect to achieve in
the future. When launching a new product, many

businesses use forecasting to anticipate their sales
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outcomes and allocate production costs accordingly.”

(Indeed, 2023)

“Sales projections are not without their challenges,
however. Businesses need to have accurate data
about past sales to create reliable projections.”

(DealHub Experts, 2023)

Appendix 6.4.1 Al for better

forecasting

“predicting future sales is notoriously difficult, and
traditional sales forecasting methods are often
inaccurate. In fact, nine out of 10 sales managers
report missing their forecast prediction by six percent

or more” (Antosz, 2023)

“The use of Al in sales improves the accuracy of sales
forecasts by combining detailed sales data with real-
time customer insights. This provides a more complete
picture of your business, so you can make smarter

decisions.” (Antosz, 2023)

“The challenge is that, till date, recent literatures
cannot ensure any definite prescribed predictive
model with guaranteed success rate. Even very few
literatures can ensure a reasonable level of error
margin during modeling anticipated sales.” (Biswas et

al., 2023)

“In many situations, the conventional human expert
system is not capable of taking a unanimous decision
and is often inconsistent in judgment.” (Biswas et al.,

2023)
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Appendix 6.4.1.1 Better tactic and

strategic decision

“Al and machine learning models analyze vast
quantities of data in real-time. This means they can
identify relationships between variables that humans
may otherwise miss. So, Al sales forecasts help
business leaders plan more effectively in both the

short and long term.” (Antosz, 2023)

“Al and statistical method jointly give more significant
result in customer demand forecasting (Mediavilla,
Dietrich & Palm, 2022, p.1126). ANN suggests a way
for making better intelligent decision.” (Biswas et al.,

2023)

“To solve such kind of predictive problems, Artificial
Intelligence (Al) mainly ANN outperformed year-old

forecasting tools.” (Biswas et al., 2023)

“Organizations can take better tactical and strategic
decisions on sales volume, if the forecasting is done by
an intelligent process, may be the game changer for an

organization” (Biswas et al., 2023)

Appendix 6.4.1.2 Using the insights

from customers

“Al forecasting that uses customer sentiment analysis
can provide actionable insights your reps can use to
increase engagement and close more deals.” (Antosz,

2023)

“Al and ML tools can also use natural language
processing (NLP) to capture verbal and nonverbal cues

and analyze customer sentiment.” (Antosz, 2023)
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“Al and ML collect vast datasets on customer
behavior, preferences, purchases, pain points, and
more. You can use these insights to generate accurate
sales forecasts that consider a range of variables, like

seasonality.” (Antosz, 2023)

“If a company’s business is seasonal, then marketing
and sales directors need to consider seasonal
fluctuation when projecting future sales.” (DealHub

Experts, 2023)

Appendix 6.4.1.3 Financial data

processing and analysis

“Al tools can detect fraud and predict cybersecurity
risks, improving security for you and your customers.”

(Antosz, 2023)

“Al forecasts can reduce financial risks too. For
instance, by analyzing customer data (like credit score,
income, and employment history), Al software can
predict the likelihood of a customer repaying a loan.”

(Antosz, 2023)

Appendix 6.4.1.4 Lead generation

“Al sorts through vast quantities of data on your
current and historical monthly sales and uses this
information to identify the most lucrative leads and

produce more accurate sales forecasts” (Antosz, 2023)

“Al can provide insights into the individuals who are

most likely to become brand ambassadors. It can also
identify which prospects have the most influence in a
company, which is particularly helpful for B2B sales.”

(Antosz, 2023)
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“With Al, you can track each prospect’s intent to buy
in real-time, helping you fine-tune your forecasting
models and close more deals, as well as reduce churn.
Sales organizations as a whole can make better use of
their time, as they won’t waste time reaching out to

prospects who aren’t ready to buy.” (Antosz, 2023)

Appendix 6.3.2 Workflow automation

“Thanks to workflow automation, Al forecasting
software can analyze vast quantities of data from
multiple sources, giving you highly accurate forecasts.”

(Antosz, 2023)

“Al bots can automate parts of the sales process,
augmenting the capabilities of existing sales teams.
There may be backlash if customers know (upfront)
that they are chatting with an Al bot (even if the Al bot

is otherwise capable)” (Davenport et al., 2020)

“Workflow automation is the process of finding tasks
performed by a team and automating them with
technology. This type of automation is a great way to
accomplish tasks and produce consistent results.” (Efti,

2020)

“Workflow automation as a sales opportunity has
been talked about since 1989. Back then, most sales
were done over the phone, and while that's still a
prominent avenue—email has soared to the top as a

channel for sales as well.” (Efti, 2020)

“Developers are exploring ways that generative Al can

improve existing workflows, with an eye to adapting
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workflows entirely to take advantage of the

technology.” (Lawton, 2023)

Appendix 6.5 Promotion

“In the study (Yilun and Michal, 2018), the authors
found that Al contributes to improving the means of
product promotion. It offers programmed ads and
videos targeting customers according to their

personality (Davenport et al., 2020).” (Fayed, 2021)

“Al has revolutionized the world of e-commerce
marketing by providing companies with the tools
needed to create more effective campaigns. By
analyzing user data, Al algorithms can uncover insights
into customer behaviors, preferences, and purchasing

habits” (Bloomreach, 2023)

“Content analytics can optimize value and message
effectiveness. Customer likings and disliking can be
tracked in real time with emotive Al algorithms.
Netnography on social media content offers new
avenues for marketers to align their marketing
strategies as per the customer likings ( Tripathi &
Verma, 2018 ; Verma, 2014 ; Verma & Yadav, 2020 ).”
(Verma et al., 2021)

Appendix 6.5.1 Al targeting strategies

based on customer behaviors

“Audience segmentation: Al helps businesses
intelligently and efficiently divide up their customers
by various traits, interests and behaviors, leading to
enhanced targeting and more effective marketing
campaigns that result in stronger customer

engagement and improved ROL.” (Flinders, 2023)
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“Al techniques allow recognizing the online customers'
nature, their actions and behaviour in the online
environment. It contributes to identifying customers'
preferences, tastes and personalities, identifying their
feelings and ways of responding to the marketing mix
and the places they are online, how satisfied they are
with the products and their vision of these products by
analyzing social media. With this, organizations could
focus on content that attracts and persuades

customers to buy.” (Fayed, 2021)

“When artificial intelligence has extracted and
processed user data, targeted advertising is activated,
working with vast amounts of data and classifying
users according to their expectations, emotions, and
moods. As a result, an advertisement is generated that
considers all the information about the buyers.”

0/0/0000 0:00:00 AM

Appendix 6.5.2 Content creation

“Content generation: The recent launch of OpenAl’s
generative Al platform ChatGPT in November of 2022
has prompted a flood of new use cases for Al. Al used
for content generation can save marketing teams time
and money by creating blogs, marketing messages,
copywriting materials, emails, subject lines, subtitles
for videos, website copy and many other kinds of

content aimed at a target audience.” (Flinders, 2023)

“ChatGPT might be helpful for digital marketers that
wish to enhance their campaigns and engage with

their target consumers. e It helps create material for
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social media updates, blog entries, and other forms of

content” (Haleem et al., 2023)

“Once you’ve identified the areas where you can
benefit from it, you can use Al to create various types
of content, including blog posts, social media content,

video scripts, and ad copies.” (Cezim, 2023)

Appendix 6.5.2.1 Social media

“The analysis shows a predominance of the use of text
mining techniques on social media and online reviews

to identify customers’ needs,” (Bertoni, 2020)

“Social media was becoming an essential resource for
small scale businesses looking to increase brand
awareness, drive sales, and reach new customers.”

(Rani & Sundaram, 2022)

“Artificial intelligence technologies are very effective
in monitoring social media, they are useful for
understanding how personalized content and the
images they share enable savvy business marketers to
identify the logos of brands or companies active in
social media content (Devereux et al 2019).” (Rani &

Sundaram, 2022)

Appendix 6.5.2.1.1 UGC creator and

influencers

“Postwise is a Twitter tool that uses Al to write,
schedule, and grow your Twitter account. If you're
trying to build a personal brand on the platform, this
can be a good option. If you're lacking inspiration or
ideas for your next Twitter post, you can easily write
content that has been engineered for engagement.

Postwise is optimized for sales, allowing you to easily
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plug in links, retweet winning content, and

automatically send DMs.” (Axley, 2023)

“Al Pitch Generator is created specifically for UGC
creators reaching out to brands for UGC deals. You'll
save your details and profile, outlining your unique
skills as a creator, and then just enter the name of the
brand you want to pitch, and watch the Al tool craft a

perfectly customized email.” (Axley, 2023)

“Syllaby is a platform that simplifies the process of
content creation, providing you with prompts and
suggestions powered by Al. Now this is especially
useful if you're trying to build a personal brand as a
UGC creator. Syllaby can analyze the target audience
and industry to generate questions being asked within

that sphere.” (Axley, 2023)

“user-generated social media data is also growing at
an unprecedented volume and speed making it hardly
possible to analyze the data manually to meet
companies’ demands [11].” (Ayele & Juell-Skielse,

2020)” (Biswas et al., 2023)

“It is shown that UGC (User Generated Content) plays
an important role on product sales. The social Media
report 2012, found out with a survey report that 70%
of customers kept faith on UGC for making their
buying decisions (Chong, and Zhou, 2014, p.48)"
(Biswas et al., 2023)
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Appendix 6.5.3 SEO

“Search engine optimization (SEQ): Deploying an Al
solution to enhance search engine optimization (SEO)
helps marketers increase page rankings and develop
more sound strategies. Al can help marketers create
and optimize content to meet the new standards.”

(Flinders, 2023)

“Marketers have become more dependent on the use
of Al to adapt to search engines’ algorithms. SEO
covers a myriad of requirements, both technically and
semantically. The use of artificial intelligence in SEO
improves the ranking of your web page and allows for
more adaptive strategies and better content

development for your business.” (Cezim, 2023)

“With the recent hype that artificial intelligence
created, many companies focused on leveraging their

SEO practices with the help of Al.” (Cezim, 2023)

Appendix 6.5.4 Improve the ROI

“Improved return on investment (ROI) on marketing
initiatives: Al marketing tools can help marketers
identify actionable insights from data generated by a
campaign in near real-time. Additionally, the same
tools can help identify the right channels for a media
buy and even the optimal placement of an ad based
on customer behavior. Modern Al marketing solutions
help stakeholders ensure that they are getting the
most out of their investment in a campaign.” (Flinders,

2023)

“Measuring the ROI: To judge the effectiveness of the

marketing budget, measuring the ROl —return on
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investment is important. With this evaluation, the
business can allocate more funds to things which are
working out and lower spend on things which are not

generating enough returns” (Dole, 2021)

“It analyzes user information, such as age, gender,
areas of interest, and location, and shows its ads to
people or audiences to whom the business is relevant.
This results in a higher return on investment (ROI)

from advertising.” (Cezim, 2023)

“Improved Marketing ROI Generative Al-based
message testing with surveys can help businesses
improve their marketing ROl by optimizing messaging
for increased conversion rates, engagement, and
customer insights. By gathering customer feedback
and analyzing the performance of their messages in
real-time, businesses can make more informed
decisions about their marketing strategy and improve

their overall marketing results” (ljaz, 2023)

Appendix 6.6 Al for predictive analysis

“Al marketing is the process of using Al capabilities like
data collection, data-driven analysis, natural language

processing (NLP) and machine learning (ML) to deliver

customer insights and automate critical marketing

decisions” (Flinders, 2023)

“More meaningful insights from customer data: Today,
many marketers struggle with the sheer amount of
data available to them when they’re planning a
campaign. Al can help by performing predictive

analytics on customer data, analyzing huge amounts in
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seconds using fast, ef~cient machine learning (ML)
algorithms. It uses the data to generate insights about
future customer behavior, suggest more personalized
content and spot patterns in large data sets for

marketers to act on” (Flinders, 2023)

“Predictive ability Because Al can help firms predict
what customers will buy, using Al should lead to
substantial improvements in predictive ability.”

(Davenport et al., 2020)

“Because of its effectiveness and accuracy in data
analysis, as well as its ability to support a wide range
of smart device features, Al technology is gaining
popularity. [...]it will be nearly hard to establish
accurate projections on which to build marketing

plans.” (Tiwari, 2023)

“Predictive Al, in distinction to generative Al, uses
patterns in historical data to forecast outcomes,
classify events and actionable insights. Organizations
use predictive Al to sharpen decision-making and

develop data driven strategies.” (Lawton, 2023)

“Al technologies have considerably transformed
marketing strategies, offering unprecedented

capabilities for predictive analytics” (Zhiwei, 2023)

“Al has been instrumental in refining this model,
providing sophisticated tools for customer

segmentation, predictive modeling” (Zhiwei, 2023)
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Appendix 6.7 Al for automated

decisions

“Al marketing is the process of using Al capabilities like
data collection, data-driven analysis, natural language

processing (NLP) and machine learning (ML) to deliver

customer insights and automate critical marketing

decisions” (Flinders, 2023)

“Marketing intelligence today utilizes (Al) applications
and big data to produce automated decisions built on
data collection, predictive analysis, detailed
interpretations of audience or economic trends that
may impact organization’s marketing strategies.” (Baqi

et al., 2022)

“Offering more than automation or other simple
digital tools, artificial intelligence imitates the human
mind to make decisions and function. As a result, it
helps marketing teams create effective marketing

plans and workflows.” (Cezim, 2023)

“Artificial intelligence (Al) plays a crucial role in
business analytics by enabling managers to delegate
management decisions effectively to Al systems.”

(Kunerth, 2023)
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Appendix 8 Quotes from relevant publications to highlight the evidence of figure 7

Business Analysis stage

Idea

Citations

Appendix 8.1 Risk mitigation

“Price simulation can help businesses identify
potential risks and make informed decisions to
mitigate them. A successful but poorly planned
strategy runs the risk of being halted due to
insufficient inventory. To avoid customer
disappointment, simulate the amount of stock needed
to properly measure any pricing campaign” (Kotamabki,

2023)

“Supporting the innovation process with Al could
generate real value for firms by reducing both the
riskiness and the costliness of innovation processes”

(Haefner et al., 2021)

“calculate risk with an estimation of minimum and

maximum sales” (Gurbuz, 2018)

“enabling analysis that’s 15 times cheaper and queries
that are 60 times faster than with traditional tools.
Whenever users ask it a question, it will use generative
Al to execute millions of queries instantly to surface
the most relevant insights and answers.” (Wheatley,

2023)
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Appendix 8.1.1 Factors affecting the “Al allows defining the factors affecting an
company organization (Kietzmann et al., 2018), including the
market share and product demand (Jarrahi, 2018;

Vijayaraghavan, 2019).” (Fayed, 2021)

“Artificial Intelligence can automate the business
process, learn insights from past data, and generate

consumer and market insights” (Verma et al., 2021)

Appendix 8.1.2 Data GPT “By uniting conversational Al with a proprietary
database and the most advanced data analytics
techniques, DataGPT says, its platform can proactively
uncover insights for any user in any company.
Nontechnical users can type natural language
guestions in a familiar chat window interface, in the
same way as they might question a human colleague.
Questions such as “Why is our revenue down this
week?” will be answered in seconds, and users can
then dig deeper through additional prompts, such as
“Tell me more about the drop from influencer
partnerships” to understand the real reasons why it’s

happening.” (Wheatley, 2023)

“It can generate both text-based responses and
visualizations to help users better understand the

insights it discovers” (Wheatley, 2023)

Appendix 8.2 Financial Projections “Because Al tools can’t build a financial model from
scratch just yet, the best place to start is going to be a

financial projection template.” (Hoeksema, 2023)
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“Financial planning and forecasting play a crucial role
in ensuring the success and sustainability of a
company. Without a clear understanding of future
revenues and expenses, companies may struggle to
make informed decisions, allocate resources
effectively, and ensure sustainable growth. A powerful
tool to tackle these challenges is the profit and loss

forecast.” (Ruparelia, 2023)

Appendix 8.2.1 Generative Al

“In summary, while some aspects of the projections
[from a generative Al] seem plausible, others deviate

significantly from industry norms.” (Hoeksema, 2023)

“[Ai cannot] build a financial model from scratch just

yet” (Hoeksema, 2023)

Appendix 8.3 SWOT

“Al could analyze the organization's opportunities,
external threats, strengths, and weaknesses
(Sentence, 2019; Goldberg, 2018; Nasser, 2018). That
is possible by collecting data, whether from inside or
outside the organization, and then analyzing it to
identify the organization's weaknesses, strengths,
opportunities, and threats (Goldberg, 2018). In turn, if
the Al could identify the organization's opportunities
as soon as they are available, it allows progressing

over competitors (Sentence,2019)” (Fayed, 2021)

“Al could analyze opportunities, external threats,
strengths and weaknesses of an organization. It could
collect internal and external data, analyze them
accurately and determine what they offer of

opportunities or external threats to the organization
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and the strength or weakness they provide within the
organization. Al could thus identify marketing

opportunities as they happen.” (Fayed, 2021)

“SWOT Analysis — Effective strategies result from
careful analysis of the organization's SWOT (strengths,
weaknesses, opportunities, and threats).” (Hilgenfeldt,

2023)

Appendix 9 Quotes from relevant publications to highlight the evidence of figure 8

Product Development stage

Idea

Citations

Appendix 9.1 Improve product

development

“Using Al in the innovation process can reduce metrics
like time to market, cost of modification, and
uncertainty in product developments” (Oehm and

Som, 2023)
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“Al can also assist with production tasks [...].
Algorithms can suggest materials for product
innovations and predict outcomes and product failures

by testing different variations ” (Oehm and Som, 2023)

Appendix 9.1.1 Digital twin

“In addition to building physical prototypes,
generative Al can render accurate digital prototypes of
proposed product designs. Using digital techniques is
more cost-effective for design iteration and testing
compared to physical prototyping. Using digital
designs reduces the number of prototype

generations.” (Bailey, 2023)

“digital twin is deeply combined with artificial
intelligence technology to promote the real-time
interaction of integration of information space and
physical space, so as to carry out more real digital
simulation in the information platform and realize
more extensive application. Combining digital twin
system with machine learning framework, digital twin
system can self-study according to multiple feedback
source data, so as to present the real situation of
physical entities in the digital world almost in real
time, and can speculate and preview the upcoming
events. The self-learning of digital twin system can not
only rely on the feedback information of sensors, but
also learn from historical data or integrated network
data. In the process of continuous self-learning and
iteration, the simulation accuracy and speed will be

greatly improved” (Guo et al., 2020)
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“Digital twins is not only a representation of physical
products, but also a representation of the real world in

virtual space.” (Guo et al., 2020)

Appendix 9.1.2 Design optimization

“Once the product development team has an initial design,
Al algorithms can analyze the design data and suggest
modifications. For example, can the product be made
lighter or stronger? What impact does the design have on
costs and manufacturability? With the help of generative
Al, designers can create better and more cost-effective

products faster.” (Bailey, 2023)

Appendix 9.1.3 Material Selection

“As part of design optimization, generative Al can help
choose the best materials based on cost and
performance specifications. The Al algorithm can
predict how different materials will perform based on
their properties, assessing different materials for their
strength and fatigue resistance. Al also makes it easier
to predict production costs based on various material

and process choices.” (Bailey, 2023)

Appendix 9.2 Software development

“Generative Al can be used to generate high-level
architecture diagrams based on a set of inputs or
specifications, recommends the appropriate
technologies to use in a software system based on a
set of requirements or constraints, e.g. performance,
scalability, security, best practices, trade-off analysis.”

(Cheng, 2023)
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“a “technology-push” from current Al development
tools, which are now widely available, often at rather

low costs, or even for free online.” (Prem, 2019)

Appendix 9.2.1 Translate concepts “It [generative Al] has the ability to translate concepts
into code from English into the programming language and
verify human programmers’ language for flaws”

(Haleem et al., 2023)

Appendix 9.2.1.1 Writing code “ChatGPT has the capability to generate code in
components different languages. It could be used to supplement
developers by writing small components of code, thus
enhancing the productivity of developers and software

quality” (Cheng, 2023)

Appendix 9.2.2 Test code “AccelQ automates different test designs, and plans,
and executes them. It is one of the Al testing tools
with self-healing capabilities. Besides, it is useful for
Ul, mobile, API, and PC software tests. Furthermore, it
displays a complete view of the entire QA lifecycle.
Also, it features predictive and path analysis for
multiple test scenarios. In addition, it is a cloud-based
tool that offers non-stop API and functional
automated tests. Moreover, it leverages natural
language processing to offer continuous testing at

every phase.” (Mileva, 2023)

“Applitools is one of the with multiple uses. It is used
for software testing, monitoring, and app visual
management. In addition, it can be used for manual
QA and automated tests for desktop, mobile, and

web-based apps. The tool is a good choice for
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engineers and digital transformation teams.
Furthermore, it is a highly adaptive tool that leverages
Al and ML to perform tests. Equally, the tool is known
for its speed and accuracy in meeting performance

needs.” (Mileva, 2023)

“Aqua ALM leverages its natural language processing
capabilities to perform tests. It is one of the Al driven
test automation tools with multi-lingual testing
capabilities. Additionally, this web-based platform
offers high flexibility, full visibility, and easy-to-use
tools. With this platform, developers can speed up
their test time and do more tests. Furthermore, it is
designed as a test management system for busy
companies. Specifically, the tool is a perfect choice for

large technology companies.” (Mileva, 2023)

“Functionize is one of the top that leverage both Al
and ML. The tool is best for testing complex
applications for small and large organizations. Apart
from this, the tool eliminates the need for creating
repetitive test scripts. Moreover, it is an intelligent
platform that combines both ML and insights from
humans. It allows any developer to create end-to-end
tests in no time. Additionally, it allows collaboration
between production, quality engineers, and

development teams.” (Mileva, 2023)

“Mabl features a powerful intuitive GUl interface. It is
one of the Al testing tools that offer low code testing
capabilities. In addition, it does not need the writing of

scripts. Also, the tool allows high-velocity testing for
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busy teams. It performs end-to-end tests from the
time the first code is created to the last. Equally, the
tool enhances collaboration with clients and managers

across every phase.” (Mileva, 2023)

“Sauce Labs is an Al-based tool that offers full-scale
testing capabilities. It can be launched at the starting
phase of software development to offer continuous
testing. Moreover, it works on any device, browser, or
OS. Again, it allows the automation of functional
testing on a wide range of browsers and systems. Due
to this, a developer gets a deeper view of how the
system or website will function. Furthermore, it allows
combined parallel testing to redeem the time.”

(Mileva, 2023)

“TestComplete is an intuitive tool with dynamic Ul
testing elements. Additionally, it contains a feature
known as checkpoints which test images, tables, and
app properties. It is a scriptless tool that allows users
to trigger tests using keywords or the record-and-play
feature. Furthermore, the tool features data-driven
testing for web, PC, and mobile Ul tests. Above that, it
performs test report analysis and generates a report.”

(Mileva, 2023)

“Testim.io uses Al and machine learning algorithms to
execute automated testing. It is one of the Al testing
tools that work well with a variety of platforms and
browsers. Moreover, it is a perfect tool for software
maintenance needs. Many developers use it for

executing Al-powered Ul and functional end-to-end
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tests. Also, agile teams and it useful for scaling

processes." (Mileva, 2023)

Appendix 10 Quotes from relevant publications to highlight the evidence of figure

9

Test Marketing stage

Idea

Citations

Appendix 10.1 Gain customer

satisfaction and feedback

“More Accurate Customer Feedback Generative Al-
based message testing with surveys can provide
businesses with more accurate customer feedback. By
using advanced algorithms, the Al can analyze
responses to survey questions and identify patterns in
customer behavior and preferences, allowing
businesses to make more informed decisions about

their messaging.” (Cezim, 2023)

“First, it allows businesses to get customer satisfaction
feedback on a product or campaign from real-world
consumers directly before making a significant
investment in mass production or widespread
distribution to a national market. This can help to
avoid potential costly mistakes if the product's
performance leaves more to be desired or is not well

received.” (Terrell Hanna, 2022)

“feeling Al for customer understanding” (Gabelaia,

2022)
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“Generative Al-based message testing with surveys
can provide businesses with more accurate customer
feedback. By using advanced algorithms, the Al can
analyze responses to survey questions and identify
patterns in customer behavior and preferences,
allowing businesses to make more informed decisions

about their messaging.” (ljaz, 2023).

Appendix 10.1.1 Poll the People

Software

“Al-powered message testing is a technological and
effective method of optimizing marketing ads and
maximizing their impact. With Al, businesses, and
organizations can access valuable insights into how
their target audience perceives their messaging and
utilize the data to improve their marketing strategies.
Poll the People is a lead Al-powered message testing
provider that helps business owners achieve their
marketing goals. The platform uses advanced machine
learning algorithms and natural language processing
techniques to analyze customer feedback and provide

actionable insights to improve messaging.” (ljaz, 2023)

“Conduct Message Testing With Poll The People Poll
the People is a survey platform that leverages
generative Al to gather customer feedback and
analyze the performance of messaging in real-time.”

(ljaz, 2023)

Appendix 10.2 Product testing

“Al can assist in identifying potential product flaws and
highlight areas for improvement, to allow adjustments
to be made before product launch.” (Fraenkel &

Kamath, 2023)
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“Test marketing can engage stakeholders in an
informal experiments in a field laboratory of real-life
situations, learning conversation or can be formal
often without people knowing they are participating.”

(Kasper & Clohesy, 2008)

“A (2022) and D (2022) state that Al has potential
during testing and validating the new product” (Oehm

& Som, 2023)

Appendix 10.2.1 Alpha testing

“ChatGPT has a major role in the testing phase. It can
be used to generate various test cases and to test the
application just by giving prompts in natural language.
It can be leveraged to fix any vulnerabilities that could
be identified through processes such as Dynamic Code
Analysis (DCA) and perform chaos testing to simulate
worst-case scenarios to test the integrity of the
application in a faster and cost-effective way.”

(Hilgenfeldt, 2023a)

“Conversely, alpha testing is testing that is done by
internal staff prior to beta testing. It's important to
note that not all software companies use both beta
and alpha testing; some may use one or the other, or

neither.” (Terrell Hanna, 2022)0/0/0000 0:00:00 AM

Appendix 10.2.2 Beta testing

“In software development, a common example of test
marketing is a beta test run. Beta testing, also known
as user acceptance testing (UAT) or end-user testing,

involves providing an early release product to a limited
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sample of the intended audience.” (Terrell Hanna,

2022)

“Beta testers are invited to provide feedback on the
product that will help improve it for the full product
launch. If testers are enthusiastic about the product,
they also generate buzz for it and increase the

likelihood of its success.” (Terrell Hanna, 2022)

“Collecting feedback from users through various
channels, such as surveys, interviews, and beta

testing.” (Hilgenfeldt, 2023)

“monitor data in real-time and watch as it’s
automatically populated into your existing data charts

and reports” (Quantilope, 2023)

Appendix 10.3 Campaign testing “Better Understanding of Customer Needs Generative
Al-based message testing with surveys can help
businesses gain a better understanding of their
customers’ needs and preferences. By asking specific
questions about customer preferences, businesses can
use the data collected to tailor their messaging to
better meet the needs of their target audience.” (ljaz,

2023)

Appendix 10.3.1 A/B testing “By removing the complexity of building, deploying,
optimizing, and analyzing A/B tests, Al empowers
organizations to meet their goals with more velocity”

(Severn, 2019)
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“Concerning customer experience, A/B testing is a way
to compare two variations of a digital touchpoint to

see which performs better.” (Severn, 2019)

“Improved A/B Testing: Al algorithms enable faster
and more comprehensive A/B testing. From web copy
to design elements, Al can run campaigns through
algorithms, learning and improving with each
iteration. This enhances the efficiency of testing and
provides marketers with more insightful results to
optimise their marketing strategies.” (Salesforce,

2023)

“Unlike A/B testing, Al iterates on running
experiments in real-time: removing poor-performing
ideas and adding or removing new variants without
starting and stopping an experiment. For example,
suppose your top-performing combination increases
orders but decreases units or items per order. In that
case, Al can automatically add a variant that makes it
easier to increase cart items without running a

separate test.” (Severn, 2019)

“Marketers use A/B testing to send one advertisement
to some users and a different one to others to test
how well the audience responds to certain words,
phrases, features and placement of items.” (Terrell

Hanna, 2022)

Appendix 10.3.1.1 Poll the People

Software

“A/B Testing Capabilities Poll the People enables
businesses to conduct A/B testing to compare the

performance of different messaging variations. The
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platform’s generative Al algorithms analyze the results
of A/B tests to identify the most effective messaging
and optimize messaging for increased conversion
rates, engagement, and customer insights.” (ljaz,

2023)

Appendix 10.3.1.2 Evolv Al software

“According to one of our partners, “Evolv Al enabled
us to run 6 years worth of experimentation in 3

months.”” (Severn, 2019)

“You can also let Evolv Al's recommendation engine
provide suggestions for experiments that are likely to

convert” (Severn, 2019)

Appendix 11 Quotes from relevant publications to highlight the evidence of figure

9

Commercialization

Idea

Citations

Appendix 11.1 Better customer

experience

“Al opened tremendous doors in the fields of business,
especially in the marketing field. The firm can enjoy
enhanced customer experience through highly
personalized customer service and on-demand
customer support while keeping timely and costly

processes reduced” (Dagar and Smoudy, 2019)

“Several organizations now increasingly use Al to
enhance the personalized customer experience.”

(Dagar and Smoudy, 2019)
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“There is a positive relationship between Al and

customer experience” (Dagar and Smoudy, 2019)

“[Al implementations turns in] Reduced friction: Better
support for successful customer service journeys”

(Leggett, 2017)

“The ease of use and convenience of a chat-based user
experience could drive users towards Al-based

solutions over traditional search.” (Neil Patel, 2023)

“analyzing the mood of consumers and their emotions
through natural language processing (NLP) which helps
managers get to know their customers better and
improve the experience of their interaction with the

brand” (Gerlich et al., 2023)

Appendix 11.1.1 Customer servive

“Aiis at the core of the digital transformation that is
improving the economics and capabilities of all aspects
of business, including customer service. Ai can help
agents complete repetitive, predictable tasks — or
take over those tasks completely — and interact with
customers autonomously to add value.” (Leggett,

2017)

“Ai finds patterns in large data sets that reveal new
insights that companies can use to create and
monetize completely new services for customers.”

(Leggett, 2017)

“Second, managing customer interaction across retail

channels can be complex, and Al can improve
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customer service by answering customer queries 24

hours a day” (Oosthuizen et al., 2021)

“Maijor retailers (i.e., Walmart, Home Depot and
Amazon) that have invested in Al are generating
economic wins with Al by reinventing [...] customer

service” (Oosthuizen et al., 2021)

Appendix 11.1.1.1 Increase customer

service efficiency

“[Al implementation turns in] Increased efficiency:
Improved core operational metrics for customer

service productivity” (Leggett, 2017)

“Artificial intelligence technologies and branches like
Natural Language Processing (NLP) and Machine
Learning (ML) play an active role in digital marketing
on personalized content suggestions, email marketing,
improved customer service, real-time customer

support, and social media marketing.” (Cezim, 2023)

“Second, managing customer interaction across retail
channels can be complex, and Al can improve
customer service by answering customer queries 24

hours a day” (Oosthuizen et al., 2021)

“CRM is a business strategy that adapts to a customer-
centric approach by filtering valid information and
maximizing the collection of user information. It is an
excellent Al-driven strategy for gaining accurate

insights.” (Cezim, 2023)
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Appendix 11.1.1.1.1 Predictive

customer service

“Al technologies help marketing teams improve their
customer relationship management (CRM) programs
by automating routine tasks like the preparation of
customer data. They can also reduce the likelihood of
human error, deliver more personalized customer
messages, and identify at-risk customers.” (Flinders,

2023).

“Predictive Customer Service specifies and engages
clients by reaching them with offers, coupon and
suggested info after completing purchases to increase
the engaging audience and avoid churning.”

(Theodoridis & Gkikas, 2019).

Appendix 11.1.1.1.2 Enhance

customer service

“Integrating Al into various market facing experiences
that customers can connect and interact with” also
yields a higher customer experience.” (Dagar and

Smoudy, 2019)

“Ai finds patterns in large data sets that reveal new
insights that companies can use to create and
monetize completely new services for customers”

(Leggett, 2017)

“Al opened tremendous doors in the fields of business,
especially in the marketing field. The firm can enjoy
enhanced customer experience through highly
personalized customer service and on-demand
customer support while keeping timely and costly

processes reduced” (Dagar and Smoudy, 2019)
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Appendix 11.1.2 After sale support

“Al manages to engage a two-way conversation to
provide the appropriate customer support.” (Dagar

and Smoudy, 2019)

“customer support is actually one of the leading areas
in the investment and adoption of Al systems” (Daqar

and Smoudy, 2019)

“it’s highly recommended to employ Al in call centers
and the other after-sales support services to
shortening the customers waiting time” (Dagar and

Smoudy, 2019)

Appendix 11.1.2.1 Virtual assistants

“many customers enjoy talking to a virtual assistant
during or after their purchasing process” (Dagar and

Smoudy, 2019)

“A virtual assistant embedded in a mobile bank app,
taking advantage of NLP, handles client requests alone
by responding to their inquiries. A virtual assistant is
presenting application features, options to make a
purchase of bank products by oneself, and providing
information about the location of bank branches and

cash machines” (Jarek and Mazurek, 2019)

Appendix 11.1.2.2 Chatbots

“Chatbots can operate 24/7, letting you engage with
customers consistently and resolve issues as soon as

they arise.” (Antosz, 2023)

“Customer service chatbots: Increasingly, marketers
are exploring the possibilities of enabling Al chatbots

to enhance certain aspects of customer service. Once
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trained, these bots can interact with customers no
matter where they are on their customer journey, help
resolve tickets quickly and effectively and increase

customer satisfaction.” (Flinders, 2023)

“Using chatbots or other automation technologies to
free customer-waiting time, as well as reduce the
pressure on the employees” (Dagar and Smoudy,

2019)

“With chatbots, data and machine learning join forces
to extend an always-open arm of your customer
service team and use data to tailor the experience,”
state the authors. They state that 51% of customers
believe that a business should be opened to support
all the time (24/7). And by using intelligent chatbots,
businesses have the opportunity to offer customer
human-like support 24 h a day, 7 days a week. Such
technological strategies will deliver smarter

experiences to customers.” (Dagar and Smoudy, 2019)

“chatbot applications have started to provide many
advantages to improving customer experience and
customer services. For example, while customer
representatives deal with a single person, chatbots can
deal with many customers at the same time.” (Cezim,

2023)

“Intelligent chatbots are providing majestic customer
support in different sectors like fashion, healthcare,
insurance etc. Chatbots can even create personalized

content for humans by accessing huge amounts of
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customer-cantered data. They can comprehend
position or environment specific requests to
understand patterns, identify problems and guide
users for what’s causing that certain issue. Chatbots
are not limited to customer service only.” (Jain &

Aggarwal, 2020)

“According to the graph above, 34.5 percent of
respondents said "it takes a long time to help," which
is one issue with chatbots. Then 28% of people said
that "it doesn't understand my wordings" is an issue.
“It couldn't interpret my query,” 23% of respondents
remarked. A major concern with chatbots, according
to nearly 9.6 percent of respondents, is that "it was
solve my issue and | needed to speak to a person."
Other respondents stated that they are dealing with
other issues such as technical, psychological, and so

on.” (Tongkachok et al., 2022)

Appendix 11.1.3 Personalization

“ChatGPT may be taught to respond to frequently
asked queries, provide customer service, and suggest

product” (Haleem et al., 2023)

“Within omnichannel retailing, Al is also used to
personalize the shopping experience with personalized
searches, personalized recommenders or personalized

prices and promotions” (Weber and Schiitte, 2019)

“Furthermore, Al-powered marketing automation can
improve the customer experience by providing
personalized content and recommendations. With the

help of Al algorithms, businesses can analyze customer
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data and provide tailored product recommendations,
content, and messaging. This creates a more
personalized experience for the customer, which can
result in higher engagement and better customer

satisfaction.” (Lawton, 2023)

Appendix 11.1.3.1 Al in point of sales

“A major application of Al within this task set is the
replacement or automation of activities at the point of
sales (POS). Al applications related to serving
customers have particularly been developed for POS
digitization, automation and advertising.” (Weber &

Schiitte, 2019)

Appendix 11.1.3.2 Customized

products

“Designing an artwork for each specific user according
to his or her preferences would simply be impossible.
But an Al factory, and in particular reinforcement
learning loops, can address this design problem

effectively.” (Verganti et al., 2020)

Appendix 11.2 Artificial Intelligence
Marketing

“Artificial intelligence marketing demonstrates a
practical and comprehensive way to harness the
power of data-driven marketing strategies and achieve
the utmost success for the companies.” (Gabelaia,

2022)

“marketing professionals today must integrate Al into
their marketing strategies if they expect to keep up
with, much less bear, the competition” (Gabelaia,

2022)

“Artificial Intelligence Marketing (AIM) is an approach

of optimally utilizing technology and customer data to
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enhance the customer’s experience.” (Jain &

Aggarwal, 2020)

“Al today is enabling businesses to build and execute
more human-like, innovative marketing tactics that
may delight customers and win them over as staunch

brand champions.” (Tiwari, 2023)

Appendix 11.2.1 Automation

“Al can also increase the efficiency and the
effectiveness of the workflow. This gives marketers
more time for strategy, creativity, and working

smarter for better results.” (Dagar and Smoudy, 2019)

“Marketing Automation classifies customers and use
optimized content according to what time should
contact them, what phrases would trigger them and
what offers should they make the business wants to
reach them. 1:1 Dynamic Emailing makes sophisticated
promotion of products and services relevant to the

recipients” (Theodoridis & Gkikas, 2019)

“One of the most significant benefits of Al-powered
automation is its ability to improve efficiency and
reduce manual labor. For example, using Al
algorithms, businesses can automate repetitive tasks
like data entry or customer support, freeing up
valuable time for staff to focus on more important

tasks” (Lawton, 2023)

Appendix 11.2.1.1 Optimize and

execute online marketing campaign

“Harley Davidson made use of Albert to centralize and
automate their online marketing campaigns right from

optimization to execution [...] Dealership leads
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increased by 29 times within three months” (Devang

et al., 2019)

“Development of a marketing campaign to launch a
new car model - the Toyota Mirai. Using data provided
by a selected target group, computers performed an
analysis of texts and videos on YouTube in order to
teach the machines the preferred style of the said
target group. Next, through multiple iterations, they
developed the first creative advertising campaign, and
the final texts for the adverts were approved by the
supervising team. The result was almost a thousand of
advertising spots tailored to the profiles of the ad

recipients on Facebook” (Jarek and Mazurek, 2019)

Appendix 11.2.1.1.1 Gain marketing

campaign management insights

“Marketers analyze consumers’ needs through this
data and adopt artificial intelligence to increase sales”

(Cezim, 2023)

“What Artificial Intelligence does is help marketers in
analyzing customers' search patterns and determining
the key areas to which they must focus their efforts.”

(Jain & Aggarwal, 2020)

“In the first weeks, Al learns the specificity of a given
company, then, based on data analysis, comes up with
recommendations concerning the campaign strategy”

(Jarek & Mazurek, 2019)
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“Marketers can also employ emotional Al to perceive
consumers' feelings about their brand publicly.” (Jain

& Aggarwal, 2020)

“ChatGPT may be used to evaluate customer reviews
and determine the general sentiment of a brand,
product, or service, providing essential insights into
market research and relationship development”

(Haleem et al., 2023)

Appendix 11.2.1.1.2 Brand awareness

“Sampling, in fact, offers a firm an effective vehicle to
create brand awareness, promote brand identity,
jmprove brand loyalty, and expand product category.”

(Jain et al., 1995)

Appendix 11.2.1.2 Content generation

“The recent launch of OpenAl’s generative Al platform
ChatGPT in November of 2022 has prompted a flood
of new use cases for Al. Al used for content generation
can save marketing teams time and money by creating
blogs, marketing messages, copywriting materials,
emails, subject lines, subtitles for videos, website copy
and many other kinds of content aimed at a target

audience.” (Flinders, 2023)

“The role of Al in visual content creation is becoming
increasingly evident. As marketing visuals are crucial
for audience engagement, Al is proving instrumental in
enhancing this domain. Tools like Midjourney and
Leonardo.ai are utilizing Al to refine designs and
anticipate upcoming trends, all in real time.” (Cezim,

2023)
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“Some of the potential benefits of implementing
generative Al include the following: Automating the
manual process of writing content. Reducing the effort
of responding to emails. Improving the response to
specific technical queries. Creating realistic
representations of people. Summarizing complex
information into a coherent narrative. Simplifying the
process of creating content in a particular style.”

(Lawton, 2023)

“A noteworthy example of the use of Al for marketing
visuals is Heinz’s partnership with the agency Rethink.
Together, they introduced a unique ad campaign
featuring visuals entirely crafted by Al, aptly named
“A.l. Ketchup.” They prompted the Al with inventive
concepts like “ketchup in space,” and the generated
images unmistakably echoed the Heinz brand identity,
even without specific branding. Intriguingly, the online
community soon joined the initiative, offering their
own prompts, reinforcing the deep connection

between the Heinz brand and ketchup.”(Cezim, 2023)

Appendix 11.2.1.2.1 Article

generation

“Yahoo uses Wordsmith which is a NLG platform to
help convert their data from fantasy football into
detailed match previews, recaps and reports [...]
Yahoo has added over 100 years equivalent of
incremental audience engagement by working with

Wordsmith” (Devang et al., 2019)

Appendix 11.2.1.2.2 Product

description

“company with which Deci is working that is skillfully
using Al to generate content. “They have thousands of

different products and SKUs. They use generative Al to
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write product descriptions [...] Now these product
descriptions aren’t just a two-liner. They include the
product descriptions, technical specifications, and
feature information. They’re using generative Al to
write 90 percent of those product descriptions.”

(Courtney, 2023)

Appendix 11.2.2 Competitor analysis “In addition, LLMs like ChatGPT can help in identifying
subtle patterns and relationships within competitors'
strategies, uncovering nonobvious yet valuable
insights through its vast training data and analytical

capabilities.” (Hughes, 2023)

“When applied effectively, Al and competitor analysis
and research tools unlock game-changing benefits,

including:

¢ Rapidly analyzing competitors' product portfolios to
identify benchmarking opportunities and areas of

differentiation.

¢ Gathering expansive market data on pricing,
features, reviews and customer feedback across

competitors via automated web scraping and surveys.

¢ Tracking new competitor activities, partnerships and
strategic shifts in real-time through automated news

and social media monitoring.
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¢ Evaluating the positioning and segmentation of
rivals' target customers compared to one's own via

data synthesis and pattern recognition.

e |dentifying potential new market entry points and
opportunities to meet unmet customer needs before

competitors capitalize on them.” (Hughes, 2023)

“Al could then help conduct due-diligence:
competitive analysis, market forecasting, labor market

statistics and financial modeling” (Kraemer, 2023)

“A snack foods manufacturer used Al to analyze
customer reviews of a rival's new product line. The
tool surfaced that while many loved the item, a
commonly cited downside was a low-quality
ingredient. Capitalizing on this insight, the company
developed an alternative with premium ingredients
that testing showed consumers preferred.” (Hughes,

2023)

“An automotive company utilized Al tracking to
identify a competitor launching a new model with self-
driving capabilities. However, social media monitoring
revealed concerns about safety and liability. The
company postponed similar plans for its own model to

re-evaluate the technology.” (Hughes, 2023)

“A software firm employed Al to scan customer
feedback on a competitor's new app interface update.
The analysis detected frustrations with difficult

navigation and settings. The company chose to
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maintain its own app's familiar UX based on these

findings.” (Hughes, 2023)

Appendix 11.2.3 Real time feedback

“Through Al and the implementation of a unique
tonality analysis function, it has become possible to
perform a highspeed and practical analysis of public
opinion and better understand the mood of
customers, their expectations, the degree of
satisfaction with the product and the
recommendations they leave in the open Internet

space.” (Gerlich et al., 2023)

“Today, the competitive pressure of businesses has
increased the requirement for almost real-time B,
which called operational Bl. The operational Bl goal is
reducing latency between data analysis time and data
acquisition time. Reducing response time enables the
system to take suitable action when an event exists.
With operational Bl realization, companies can
discover patterns or time trends across flow of

operational data.” (Gad-Elrab, 2021)

“Al has been instrumental in refining this model,
providing sophisticated tools for customer
segmentation, predictive modeling, and real-time

feedback” (Zhiwei, 2023)

“These algorithms [Generative Al] can analyze large
amounts of data in real-time, allowing businesses to
quickly respond to changing consumer trends and

market conditions.” (Bleich, 2023)




188

Appendix 11.2.3.1 Adapt to market

trend

“Supporting foresight efforts and trend detection to
determine unserved markets and future disruptions
can help companies to act faster” (Oehm and Som,

2023)

“For the majority of businesses, understanding trends
is a tremendous challenge. Marketers can more
accurately predict future events by employing real-
time models built with Al and machine learning.”

(Tiwari, 2023)

“Another important factor to consider is the speed
and scalability of generative Al algorithms. These
algorithms can analyze large amounts of data in real
time, allowing businesses to quickly respond to
changing consumer trends and market conditions. This
is particularly important in the e-commerce industry,
where companies need to be able to react quickly to
customer demands and changes in the market.”

(Lawton, 2023)

Appendix 11.3 Streamlining process

and maintenance

“For example, by automating inventory management
or shipping and fulfillment, businesses can reduce
manual errors and improve efficiency. This not only
improves the customer experience, but also helps
businesses reduce costs and increase profitability.”

(Lawton, 2023)

Appendix 11.3.1 Supply chain and

logistics

“Where are Al-enhanced spend management solutions
headed in years to come? Toward systems that can

carry out end-to-end procurement, supply chain and
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logistics processes within parameters strategically set

and overseen by humans” (Keller, 2023)

“In addition to the ability to create highly personalized
experiences (as mentioned earlier), another important
impact of Al on online shopping is the ability to
improve operational efficiencies. Al-powered solutions
can optimize inventory management, automate the
supply chain, and streamline fulfillment processes.”

(Lawton, 2023)

Appendix 11.3.1.1 Smart Factories

“Smart Factories: Industry 4.0 is associated with the
development of smart factories where machines,
products, and systems communicate and cooperate
with each other. This leads to more flexible and

efficient manufacturing processes.” (InbuiltData, 2023)

“Detecting faults and errors in product functioning and
forecasting malfunction occurrences. The
synchronisation of the work performed by the
technical team responsible for device (lift) monitoring
and repair works (if necessary)” (Jarek & Mazurek,

2019)

Appendix 11.3.1.2 Warehouse

management

“Through Al, distribution channels suitable for
customers are identified [...], and optimal distribution
and storage decisions are made [...]. It is also used in
warehouse management to detect weaknesses in a
supply chain and forecasts potential sales” (Fayed,

2021)
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Appendix 11.3.2 Maintenance

“Maintenance: ChatGPT can significantly improve First
Contact Resolution (FCR) by helping clients with basic
gueries. In the process, it ensures that issue resolution
times are significantly reduced while also freeing up
service personnel to focus their attention selectively

on more complex cases.” (Cheng, 2023)

“Generative Al can be used to automate the process of
identifying and fixing bugs or to optimize the
performance of a software system, significantly
improve First Contact Resolution (FCR) by helping
clients with basic queries. In the process, it ensures
that issue resolution times are significantly reduced
while also freeing up service personnel to focus their
attention selectively on more complex cases.” (Cheng,

2023)
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