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This study delivers the potential of artificial intelligence as a supportive technology and a
tool for business startups. Through a comprehensive review of the scientific literature,
alongside the deployment of survey questionnaires and structured research interviews with
the CEOs and business partners with business startups based in Finland, the researcher
gathered both important primary and secondary data regarding the roles artificial
intelligence can play in strengthening the endeavours of business startups. This research
explores how artificial intelligence technologies can streamline the operations of business
startups, enhance decision-making processes, and optimize resource allocation within
startup ecosystems. Moreover, the researcher investigates the challenges and opportunities
that arise from integrating artificial intelligence solutions into business ventures. The
purpose of this study is to identify how artificial intelligence supports business startups to
move forward by managing the challenges and obstacles business startups face when

growing up in their industries.
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1 Introduction

Startups are required to ensure the organization’s performance and survival in the relevant
industry for a longer period in the upcoming years. Thus, it is essential to seek and
implement an appropriate business model for the business startup (George & Bock 2011;
Bohm et al. do). Different business models such as digital platform providers (Hein et al.
2020) are already implemented and utilize artificial intelligence technology in the core
functions of their business process (Gregory et al. 2020) because artificial intelligence
performs human tasks effectively by providing benefits such as reducing labour costs for
business operations, enhance the efficiency and trustworthiness. (Daley 2020).

The importance of basic understanding regarding artificial intelligence business startup
models is higher for entrepreneurs when developing new business startups that plan to
execute with artificial intelligence technologies (Weber et al. 2022). There is a rapid

increment of startups that implement artificial intelligence technology as a key element to a



startup’s product or service. In September 2021, the database Crunchbase exhibits more
than 27,900 startups related to artificial intelligence. These kinds of artificial intelligence -
related startups achieve significantly rapid interest from investors and venture capital firms
(Wilhelm and Heim 2021).

With the emergence of artificial intelligence considerable changes occurred in various
industries. When it comes to the software engineering industry, has a strong bond with
artificial intelligence. Software engineering is a common industry that collaborates with
almost all industries across the world by acting a main role in their business processes.
Starting from gathering information to creating a website for the business to achieving the
company’s common goals companies utilize software engineering in numerous ways to
execute their daily business process efficiently.

Through globalization and the rapid enhancement of technology, business startups and
artificial intelligence concepts spread quickly. The concept of artificial intelligence and
technologies that relate to artificial intelligence are widely spread in business and society
(Wisetsri & Vijai, 2021). Therefore, lots of entrepreneurs focus on developing their ideas
into business startups utilizing artificial intelligence and are willing to integrate artificial
intelligence into their business operations. In this point, artificial intelligence plays a main
role by providing support to take the first step to evolve entrepreneurs’ ideas into business
startups and artificial intelligence supports to enhance the productivity and the efficiency
of the business process to provide better service to the people by accomplishing user
satisfaction (Wisetsri & Vijai, 2021). Entrepreneurs can conveniently accomplish the initial
steps when initiating a business startup with the support of artificial intelligence
technologies. Artificial intelligence can be identified as a driver of change in business
startups (Garbuio & Lin 2018) and artificial intelligence brings analytics techniques to the
business startup (Wisetsri & Vijai, 2021) that exhibit the essential analytic reports that
owners of the business must follow to lead the process of the business startup on the right
path to accomplish startup’s common goals. Artificial intelligence has been rapidly
emerging in business startups in recent years because artificial intelligence provides user-
friendly accessibility for both internal and external stakeholders of the business startup
(Wisetsri & Vijai, 2021).

Newly established companies and entrepreneurial ventures that operate with limited
financial resources where entrepreneurs and founders begin to develop their business ideas

can be recognized as business startups. Bringing new and innovative ideas to the market,



focusing on the market opportunities to grow the business, being flexible and adaptable to
market changes and customer requirements, maximizing resource utilization by avoiding
unnecessary expenses and scalability are some of the characteristics of business startups.
Business startups can innovate in different industries and sectors such as technology,
healthcare, retail, and finance. And artificial intelligence is also emerging in these
industries rapidly. For instance, in the healthcare sector, the spread of artificial intelligence
initiated recently (Wisetsri & Vijai, 2021).

When executing the business operation of a startup in unpredictable market conditions, a
startup may face unknown market conditions, and competition with well-established
competitors in the industry. Some markets are already reserved by established competitors,
so it could be challenging for startups to build a brand name among other competitors
because usually startups operate with limited financial resources. Thus, it can affect their
ability to invest in technology, marketing, and other essential areas required for company
growth. Without proper marketing, it is difficult to acquire customers and build a strong
customer base. Startups must focus on effectively marketing their products or services by
providing a positive customer experience to enhance customer satisfaction of the existing
customers while attracting new customers to the business. Through this study, researchers
exhibit how artificial intelligence can support business startups to overcome challenges
that business startups facing while entering and executing their business operations in the
industry.

Exploring how artificial intelligence can support business startup research is relevant and
significant because this study empowers business startups to enhance their business
operations by implementing artificial intelligence into the startup. At present, there are lots
of different definitions for artificial intelligence. Thus, research conducts a literature
review to identify scientifically accepted literature to define the accurate definition of
artificial intelligence and its pros and cons. A field of study with machine learning that can
think and act like humans can be explained as artificial intelligence and the usage of
artificial intelligence technology rapidly increased in developed countries (Maulina et al.,
2020, p. 751). Moreover, better decision-making, efficiently execute business operations,
and strategic position are some other benefits business startups gain by implementing Al
and it evolves the nature of business practices and provides realistic solutions that
construct based on the research methods that are accomplished according to the scientific

method. Artificial intelligence technology is considered one of the world’s highest-growth



industries and the adoption of artificial intelligence is reshaping business startups
significantly (Wisetsri & Vijai, 2021).

The researcher conducts this thesis to find a solution to the research problem “How
artificial intelligence can support business startups” utilizing qualitative research
methods. To provide a realistic solution for the research question “How artificial
intelligence can support business startups” researcher decided to continue with a
qualitative research methodology by (1) identifying the main characteristics of business
startups with artificial intelligence and without artificial intelligence, (2) challenges that
must be achieved in implementing artificial intelligence into business startups, and (3) the
role of artificial intelligence tools and platforms with the business startups. The purpose of
the research study is to scientifically investigate and get a better understanding of which
artificial intelligence tools and technologies can make a positive impact to empower
business startups across various industries. The research aims to explore practical
applications of artificial intelligence in supporting startup initiation, business growth, and
execution.

The choice of the researcher to execute a literature review, survey questionnaire and
research interviews as research methods well align with the research topic of "How
artificial intelligence can support business startups." By utilizing these research methods
researchers can achieve a comprehensive and better understanding of how and which
artificial intelligence is integrated and utilized within business startups. Through the
combination of these three research methods, the researcher can access in-depth
information, and observe findings to obtain a holistic view of the opportunities and
challenges affiliated with artificial intelligence adoption in business startups. While the
survey provides a wide and quantitative analysis, the research interview provides in-depth
qualitative data that can improve the overall validity and reliability of the outcome of the
research.

Exploring several key aspects when researching how artificial intelligence can support
business startups can provide valuable insights into the dynamics of artificial intelligence
adoption in business startups. When following the research methods researchers can
examine the existing trends among business startups regarding artificial intelligence
adoption including industries which mostly willing to collaborate with artificial
intelligence, different types of artificial intelligence technologies currently utilised, and the

department in which Al is most prevalent. Moreover, the contribution of artificial



intelligence to startup innovation, thoughts and feedback from the startup owners regarding
artificial intelligence integration, and collaborations or partnerships of startups within
artificial intelligence services are investigated. Benefits, challenges and barriers faced by
startups in adopting artificial intelligence are discussed in "Section 3.2, Challenges of
Implementing Artificial Intelligence in Business Startups".

The introduction of the research builds the stage for the thesis, setting the research question
about how artificial intelligence can support business startups. Following the introduction,
the research method section exhibits the scientific approach employed through survey
questionnaires and research interviews to gather comprehensive insights. The subsequent
sections go through the theoretical and practical understanding of artificial intelligence and
artificial intelligence’s collaboration in business startups. It provides a foundational
understanding essential to contextualize the results. When it comes to the Results and
Discussion section, Chapter 3.1 explores the implementation of artificial intelligence in
business startups in Finland. By directly addressing the research question of how artificial
intelligence can support business startups through survey data and interview findings, it
reveal practical examples, success stories and the latest trends. Subsection 3.2, focuses on
the challenges faced by startups when implementing artificial intelligence, providing an
understanding of obstacles related to experience, financial management, and ethical
considerations. These findings successfully contribute to addressing the research question
by making a positive impact on positive implementation and potential barriers when
implementing artificial intelligence in startups. Eventually, by offering a cohesive
summary of the research findings and implications for how artificial intelligence can
support business startups the conclusion highlights the key takeaways by providing
recommendations from startup owners for future research directions and facts that
entrepreneurs must focus when creating a business.

The purpose of this study is twofold. Initially, comprehensively identify the existing
environment of artificial intelligence in business startups in Finland and secondly observe
and analyze the challenges and obstacles that occur when implementing artificial
intelligence in business startups. In conclusion, underneath different key aspects and
research methods, the researcher tried to present valuable insights to the startup owners and
open doors for the researchers to collaborate with this study to extract the valuable in-depth

details mentioned in the study.



2 Related work

To conduct this research, refer scientific papers, survey questionnaire, and interviews with
the companies are three research methods followed by the researcher. Section 2.1, ‘Related
work, discussed the collaboration of these three research methods that were used in this

study to construct the most suitable solution to the research topic.

2.1 Related work

Here it was reviewed the support of artificial intelligence in Business Startups using a data
set drawn from a literature review, survey questionnaire and interviewing companies. A
literature review is the first research method conducted by the researcher to achieve a
better understanding of existing research, recognise the knowledge gaps between previous
studies, make the community aware of the purpose of this study and build the foundation
for this research topic. Through survey questionnaires and interviews with CEOs and
partners of business startups in Finland, the researcher tries to fill these gaps that were

identified from the literature review while exploring unexplored areas.

Then the researcher intends to conduct a survey questionnaire to gather valuable data and
insights on a wide range of communities, preferences, opinions, and advice which can
support decision-making regarding the research topic and identify the trends that can

improve the result for the research question.

Interviewing the companies is the third and most important research method that provides
valuable qualitative data to construct a strong solution to the research question. A
qualitative researcher's imagination becomes refreshed and exciting because conducting
research interviews with companies makes a positive impact in recognizing unexplored
areas that are related to the research topic and discovering and solving intriguing puzzles
that related to the research topic (Rubin and Rubin, 2012). Through interviewing the
business startups and individuals who have expertise in business startups and artificial
intelligence, the researcher can dive deeper into the information gathered from the survey
questionnaire and get an insight of individuals about the industrial gaps whether it helps to

elicit an understanding or meaning or whether their purpose is to define and exhibit



specific incident or processes (Rubin and Rubin, 2012). While doing the company
interview, the researcher got an opportunity to clarify important facts through experts in
different industries in Finland who have experience in business startups and artificial
intelligence and enhance the knowledge required to build a strong solution for this research

question.

The disadvantage of conducting a survey questionnaire and research interview is there are
risks and limitations of these primary data because these sorts of data are based on an
individual's own experience and learnings. Survey questionnaires do not allow the research
of in-depth information related to the topic. The researcher has all the transcripts of the
conducted research interviews and survey results that were utilized when conducting this

research.

Table 1: Highlights of research methods

Research methods Description

Related work The researcher utilized 27 scientific papers when
conducting this study and all the utilized scientific papers

are mentioned underneath References.

Survery questionnaire The researcher conducted a survey questionnaire to gather
qualitative data and gathered 23 responses. The results of
the survey questionnaire are mentioned in the section '3.1
Results of a survey questionnaire to implementation of
artificial intelligence in business startups in Finland' and
screenshots of the survey questionnaire are attached

underneath Appendix 1.

Interview business startups | The researcher conducted three research interviews with
the CEOs and business partners of business startups based
in Lappeenranta and Helsinki. The results of the interview
company are mentioned in the section '3.2 Results of
research interview to implementation of artificial

intelligence in business startups in Finland'.




2.1.1 Survey Questionnaire

By conducting a survey, the researcher can ask standardized questions from people and the
researcher can answer these important questions by surveying, analyzing official data, and
experimenting, but these techniques have limits (Rubin and Rubin, 2012). The researcher
followed a systematic and scientific approach to ensure the reliability and validity of the
collected qualitative data through the survey. As a primary data collection method survey
helps to access to wide range of communities to gather the required information for the
survey. Thus, when constructing the survey add the questions by avoiding as much as
open-ended questions to gather better responses from a wide audience, categorize the focus
group, focus on one time frame, and minimize the number of questions in a survey by
limiting to 15 mandatory questions to acquire an accurate answer from the respondents.
Moreover, initially added necessary open-ended questions to capture valuable information
from the respondents, and the last step was constructing the survey pre-test the survey to
analyse if the target audience understood these questions without misinterpreting the given
question. After the pre-test, the researcher updated the survey based on the survey

respondents' feedback to ensure that respondents understood the questions well.

The most important criterion that the researcher followed was to gather all the information
based on Finland and Europe. Depending on the academic qualification and experience in
the software industry the answers that were provided to the survey were categorised by the
researcher in Section 3, ‘Results and Discussion’. The researcher sends the survey
questionnaire to individuals who have experience in business startups with artificial
intelligence, individuals who have experience in business startups without artificial
intelligence, and individuals who engage in the software engineering industry who neither
have experience in business startups nor artificial intelligence. The purpose of distributing
the survey based on these three different approaches is to gather data about an individual’s
personal experiences, thoughts and feedback, and suggestions on how artificial intelligence

can support business startups from different sorts of societal viewpoints.

Personal details, artificial intelligence awareness and business startups, and personal
thoughts and feedback are the main three sections that are included in the survey
questionnaire. Current location of the respondent, academic qualifications such as bachelor

of science, master of science, or doctorate of philosophy with respondent’s academic field,



work experience and existing working position, and is respondent’s all academic and work
experience based in Finland or Europe are the questions asked in the personal details
section of the survey questionnaire to get a better understanding about the survey
respondent's background. The research asked these sorts of questions about participants'
academic and work experience backgrounds to verify is the survey participants related to

the study area.

When it comes to the second section of the survey, the researcher is required to gather
information about the respondents’ awareness of artificial intelligence and business
startups. The first question of the survey’s second part is about the status of the
respondent's involvement with the business startups and artificial intelligence. This is an
open-ended question and the respondent’s answer helps to get a better understanding of the
respondent’s status regarding involvement with a business startup or if the respondent
plans to start a business startup with artificial intelligence integration. If the respondent has
a background in business startups or artificial intelligence, it provides valuable data to the
researcher through the survey questionnaire because a respondent who has experience in
both business startups or artificial intelligence provide answers from both theoretical and
practical knowledge. And it is valuable to the survey questionnaire’s result analysis
section. However, the survey is open to everyone who engages in the software engineering
industry. The minimum requirement to join the survey is to study bachelor's degree. And
the respondents who don’t have experience in both business startups and artificial
intelligence can provide answers from their theoretical knowledge. The second and third
questions in an orderly focused on the main characteristics of business startups
collaborating with Al and the main characteristics of business startups executing without
artificial intelligence to identify the main characteristics and differences between startups
that utilize artificial intelligence and business startups that do not utilize artificial
intelligence. This question is presented as an open-ended question because based on
everyone’s knowledge and experience answers can be different. That differentiation among
the answers added value to the survey results so, respondents can be given broad answers.
The third question focuses on the respondents’ opinions about the role of artificial
intelligence tools and platforms in business startups. This question can reveal information
about various aspects of how artificial intelligence is utilized in the business startup. Which
artificial intelligence tools and platforms are implemented by business startups, specific

areas or functions in startups mostly require Al tools, benefits that startups achieve from



these tools and technologies, and challenges and obstacles faced by startups in
implementing artificial intelligence tools are some of the major facts that can be coved
from this question. Moreover, based on each individual's answer it could be revealed
different results about the role of artificial intelligence tools and platforms in business

startups.

Can expose information about experiences of respondent's various aspects of the
difficulties and barriers they faced while implementing artificial intelligence into business
startups such as lack of skilled professionals or expertise in artificial intelligence
technologies within the startup team, financial challenges associated with implementing
artificial intelligence, challenges related to the quality and quantity, and difficulties of
integrating artificial intelligence solutions into existing business processes are some sort of
instances that can provide as answers by respondent’s for the question about what are the
challenges to achieve when implementing artificial intelligence into business startups.
Based on the industry, job role, working period and personal feedback respondents
provided a variety of answers that can provide both positive and negative impact to the
research question. In the second section, the first five questions are kept as open-ended and
not given any pre-selected options because it is required to collect as many as important
answers from the respondents. Then the survey presents two close-ended questions about
which departments of a startup’s operation can benefit from artificial intelligence
integration and what potential benefits that respondents foresee from using artificial

intelligence in business startups.

The last section of the survey focuses on gathering information about the advantages and
disadvantages that respondents experience about implementing artificial intelligence into
business startups, advice to people who are willing to work with artificial intelligence in
the future, thoughts on the evolution of artificial intelligence in business startups evolving
in the next 3-5 years, and opinion about how artificial intelligence can support business
startups. While constructing the survey the researcher focused on keeping the survey as
short as possible by covering the most important questions to achieve higher response rates

with better data quality.

When conducting this research, the researcher always tries to access society's feedback, do
observations, and extract valuable details from the survey to build a strong solution to the

research problem. During the gathered survey data analysis, the researcher found that there



was both positive and negative feedback from the individuals. Then the researcher
attempted to find the root cause for these sorts of negative feedback through the company
interview research method because during the interview researcher got an opportunity to
inquire about these sorts of unclear information from the interviewee and get an explained
answer from these CEOs’ or company representative why some individual who engage
with the business startups holding negative viewpoints about artificial intelligence
implementation into business startups. Thus, this allows the researcher to find out the root
cause for these sorts of negative feedback that occurred from the survey questionnaires.
The next step of this process is interviewing the companies to go deeper with these
questions to clarify the survey answers and different unique questions to find a realistic and

strong solution for the research question.

2.1.2 Interviewing company

The researcher conducts the research interviews following scientific concepts mentioned in
Qualitative Interviewing: The Art of Hearing Data by Herbert J. Rubin and Irene S. Rubin
(2012). That are "Concept clarification" and "oral history" help to recognize the older past
broad range of topics. For instance, CEO of the Company 1 describes how the CEO got his
very first idea that significantly accelerated the construction process to make the
foundation for his business startup, "Evaluation and action" to observe who are people
obtain the service and what should be improved in the business startup, "Topical studies"
reveals what, when, how, why, with and "what consequence something happened" (Rubin
and Rubin, 2012). The researcher intended to conduct research interviews with the
business startups because through qualitative interviews the researcher can get a better
understanding of experiences and reconstruct events that the researcher did not participate
in. Moreover, another reason to conduct research interviews is to find answers to a set of
questions that cannot be answered simply or briefly, and researchers anticipate that must
ask people to explain their answers or give examples or describe their experiences (Rubin

and Rubin, 2012).

First, it was challenging for the researcher to seek business startups based in the South
Karelian region in Finland. Thus, the researcher utilized the support of the LUT

Entrepreneurship Society (LUTES) to find out the business startups based in the South



Karelian region in Finland and then the researcher finalized ten business startups based in
Lappeenranta to conduct the interviewing company research method. Then the researcher
met one of the board members of the LUTES on the 30th of September 2023 to ensure is
these ten business startups are based in Lappeenranta and the activity of these business
startups. During the interview researcher got an opportunity to ask the same question from
each individual and the researcher adapted the changes to the questions based on the
answer that each interviewee was aware of and willing to share. How narrow or broad the
interviewer's questions are based on the interviewee's experience and answering pattern
during the interview. Thus, it leads to hold a unique conversation between the researcher
and the interviewee (Rubin and Rubin, 2012). The researcher asked the question by
following the pre-defined interview questionnaire and based on the answers given by the
interviewee researcher made the changes to the depth of the question and researcher asked
several external questions based on the interviewee’s answers that can make a positive

impact on the research topic.

The researcher followed a systematic and scientific approach to ensure the reliability and
validity of the collected qualitative data through the research interview. When writing
questions, the researcher focused on framing the words because it makes a positive impact
to link with the theory (Agee, 2009). As a primary data collection method interviewing
companies helps to access in-depth knowledge with the CEOs of business startups.
Qualitative researchers think the question is a beginning point for the research because
when developing a qualitative research question must follow the reflective and
interrogative process that can shape and lead the research study forward (Agee, 2009, p.
432) to build a strong solution. Personal details, artificial intelligence and business
startups, viewpoints and opinions, and challenges of Al implementation are the main four
sections that are based on constructing the interview questionnaire. There are 14 questions
divided into these four sections. When making interview questions the researcher focused
on the "why and how of human interactions"(Agee, 2009) collaborating with artificial
intelligence and business startups and it was followed this methodological approach when

making questions to the interview questionnaire.

The interviewee's position at the existing company, expertise industry and number of years
with the industry, work experiences with business startups or artificial intelligence, starting

year of the business startup and location, service or product that is provided by the business



startup, and how does the business startup gain profit through the business startup are
questions that interviewer inquire underneath the section 1: personal details section in the
interview questionnaire to get a better understanding of the interviewee's career
background and interviewee’s awareness about the business startups and artificial
intelligence. Qualitative research questions help the researcher to identify the intentions
and perspectives of social interactions about the collaboration between artificial
intelligence and business startups (Agee, 2009). The researcher focuses on question
development as an important part of the research interview which can lead to add larger
field of knowledge for the study (Agee, 2009). After adding questions to the below
sections of the interview questionnaire the researcher reviews these questions by executing
a pre-test because all of these questions are open-ended questions, and it leads to open

doors for widely explained answers from the interviewee.

Section 2: Artificial intelligence and Business Startup of the interview questionnaire
inquire about the status of the artificial intelligence implementation in the business process
and it aims to determine whether the startup has embraced artificial intelligence
technologies, which departments or operations execute with the artificial intelligence
delves into the specific areas or departments where the artificial intelligence is being
applied and additional considerations or observations related to artificial intelligence
utilization, utilized artificial intelligence tools and technologies and its impact on the
business seeks to identify the specific tools and technologies the business startup using for
artificial intelligence. Moreover, interviewees can reveal the technology stack and describe
the impact of artificial intelligence on various aspects of the business. Then the interviewer
came to the advantages and disadvantages of working with artificial intelligence questions
that explored the benefits and drawbacks of integrating artificial intelligence into the
startup by revealing internal and external stakeholders' perspectives on how artificial
intelligence contribute positively to the success of the business and challenges prompted by
the artificial intelligence implementation. These questions in section 2 of the interview
help to get a better understanding of the existing status of the collaboration between

business startups and artificial intelligence.

Challenges of implementing artificial intelligence into business startups reveal the
technical, financial, and organizational obstacles and difficulties that the business faces

when adopting Al into the business startup's operations, how other employees feel about



implementing artificial intelligence into the business process and working collaboratively
with artificial intelligence explore the level of acceptance, concerns among the colleagues
and help to identify the employee perspectives to manage internal work environment, and
the question about what should improve in the business startup or artificial intelligence
reveals the required improvements in the overall business startup and specially in the
context of artificial intelligence implementation. To identify what is the target customer
base for the startup's services, information about customer requirements, preferences and
characteristics of the customer can be revealed from the question about what customer base

gets the service of business startup.

The last section of the interview questionnaire is to gather the viewpoints and opinions of
participants. Underneath section 4, the first question the researcher asked the interviewee is
share advice to the people who are willing to work with artificial intelligence in the future
and it provides insights into the skills and mindset that individuals must develop to
consider involving business startups collaborating with artificial intelligence. Because
initiating a business startup and implementing artificial intelligence into the business
process may lead to lots of challenges and drawbacks. Thoughts of the interviewee on the
evolution of artificial intelligence with business startups in the next 3 to 5 years exhibit
expectations and predictions about the future developments of Al in business startups in
Finland and Europe and opportunities can be raised. The final question of the research
interview researcher asks opinions on how artificial intelligence can support business
startups because it is the main research topic and when directly asking that question from
interviewees it encourages the interviewee to provide a comprehensive answer of their
viewpoint on how artificial intelligence can support business startups can cover a wide
range of aspects including efficiency improvements, innovation, interviewee's experiences.
The researcher realized that “Qualitative Interviews as Extensions of Ordinary
Conversations” (Rubin and Rubin, 2012) because while conducting the interviews with
people researcher has to ask non-existing questions in the interview questionnaire, but
important fact is that researcher lead interview forward by maintaining the quality of the
interview. Usually, all qualitative interviews share common facts, but qualitative
interviews differ from each other based on the process of how overall research projects are
carried out. Both the interviewer's and interviewee's collaboration make an impact in

achieving a shared understanding during a research interview (Rubin and Rubin, 2012).



Table 2: Description of interviewed business startups

Organizational | Business Interviewee role Business

unit started year

Company 1 Financial software Chief Executive Officer 2022
developer

Company 2 Harware production Chief Executive Officer 2016

Company 3 Mobile application Business Partner 2022
software development

The researcher contacted the CEO of Company 1 via email on the 15th of September 2023
to request an interview with the CEO and describe the purpose of the interview.
Underneath the interviewing company research method, the researcher conducted the first
interview with the CEO of Company 1. The researcher named the first interviewed
business startup Company 1. Agreed upon both interviewer and interviewee, the researcher
recorded the whole interview session because the researcher wanted to review the meeting
record in the future to build conclusions by analyzing the interview data. The researcher
noted down the important facts during the interview and the researcher had an audio
transcript of the interview. Before the interview, the researcher sends the set of prepared
questionnaires to the CEO of the company 1. So, the interviewee has enough time to refer
to the questionnaire that the researcher will inquire about during the interview and the
interviewee can prepare the answers early. Qualitative research interviews are
conversations in which the researcher smoothly leads the conversational partner into a long
discussion. Based on the interviewee's answer during the discussion the researcher brings
out the depth and details about the research topic (Rubin and Rubin, 2012). The results of
the first interview with company 1 are explained in Section 3.1, ‘Implementation of

artificial intelligence in business startups in Finland’.

According to both theoretical and methodological terms, the direction of the study can be
identified from the qualitative questions (Agee, 2009). Thus, after the first interview
researcher realized the included qualitative question supports moving forward with the
research topic. The researcher defines the second business startup that the researcher
interviewed as Company 2. After the interview with Company 1, the researcher scheduled

another interview with Company 2 to gather more observations and make a strong



conclusion that can support the future of business startups. On 6.11.23 there was an event
organized by the LUTES named Skinnarila Startup Excursion. A couple of startups based
in Lappeenranta, Finland joined the startup excursion to present their business processes.
Thus, it was a good opportunity for the researcher to network with the CEOs of these
business startups. Then the researcher met the CEO of company 2 to give a better
explanation of the ongoing research and the importance of conducting an interview with
the CEO of company 2 underneath the interviewing company research method. Then the
researcher requests to have an interview with the CEO of company 2 through an online
platform via email on 10.11.23. Thus, after the agreement of both parties, the researcher
scheduled an interview on 21.11.23 for 45 mins via Microsoft Teams. Agreed upon both
interviewer and interviewee, the researcher recorded the whole interview session because
the researcher wanted to review the meeting record later for further clarification and study
purposes. The researcher noted down the important facts during the interview and the
researcher has an audio transcript of the interview. Before the interview, the researcher
sends the set of predefined structured interview questionnaires to the CEO of the company
2. So, the interviewee has enough time to refer to the questionnaire that the researcher will

inquire about during the interview and the interviewee can prepare the answers early.

Company 3 defined the third business startup that was interviewed by the researcher. The
researcher contacted the partner of Company 3 on the 3rd of January 2024 to request a
qualitative research interview. Initially, the researcher explained the research topic, utilised
research methods, and the importance of having a research interview. According to the
agreement of both parties, the researcher scheduled the third interview on the 4th of
January 2024 at 5 PM via Microsoft Teams for 40 minutes. Agreed upon both interviewer
and interviewee, the researcher recorded the whole interview session because the
researcher wanted to review the meeting record later for further clarification and study
purposes. Qualitative interviews can vary based on the purpose, style, and design.
"Naturalistic, interpretive philosophy, and extensions of ordinary conversations" are key

features shared among all forms of qualitative interviews (Rubin and Rubin, 2012).



2.2 Artificial intelligence role in the business startups

In 1956, John McCarthy introduced the concept of Artificial Intelligence (Maulina et al.,
2020, p. 750) and there is a lot of literature differently defines artificial intelligence
technology because the artificial intelligence field is evolving rapidly (Stone et al. 2016). A
machine could operate like a human is the primary idea that is based on innovating all
these concepts related to artificial intelligence (Maulina et al., 2020, p. 750) and artificial
intelligence is a technology that can be used for general purposes such as economics,
social, and politics (Dube, 2021). However, it is still complicated to predefine the future of
artificial intelligence (Kaplan and Haenlein, 2019 a,b). “Computing, software creation, and
data transmission” (Wisetsri & Vijai, 2021) are some of the multiple concepts that are
based on the artificial intelligence foundation. “Machine learning, deep learning, natural
language generation, speech recognition, robotics, and biometric identification” (Wisetsri
& Vijai, 2021) are some of the technologies that utilize artificial intelligence. Business
organizations, the healthcare sector, assembling and manufacturing industries, and the
automotive industry are some industries that collaborate with artificial intelligence
(Mohsienuddin, 2020). An increasing number of entrepreneurs are willing to begin their
business startup by utilizing artificial intelligence technologies to develop the business
from the beginning stage to capture a position in the market (Garbuio and Lin, 2019).
Moreover, tech and telecommunication, financial service, automotive and assembly
industries considerably adopt Al technology into their business operations (Dube, 2021).

With machine learning technologies artificial intelligence systems can improve and self-
learn with a speed that does not match human beings (Dube, 2021) and artificial
intelligence is defined as the intelligence of these machines that is against the humans’
intelligence (Wisetsri & Vijai, 2021). The impact of artificial intelligence can produce
huge excitement in business and research and access to a wide range of techniques (Russell
& Norvig 2016) and there are both pros and cons of artificial intelligence. For instance,
artificial intelligence helps startups get a better understanding of customer problems and
provide accurate solutions (Dube, 2021). The utilization of artificial intelligence
technologies and unique capabilities of artificial intelligence will lead to new products,
services, and business models (Brynjolfsson & McAfee 2017; Makridakis 2017). The
artificial intelligence concept refers to the development of hardware and software by

implementing artificial intelligence (Gartner 2011), so the artificial intelligence aims to



imitate the cognitive functions of humans (Wisetsri & Vijai, 2021) by performing human
tasks effectively by providing benefits such as reducing labour costs for business
operations, enhance the efficiency and trustworthiness. (Daley 2020).

Based on previous studies, some commentators have announced that we are entering a
“jobless future” (Ford, 2015), “Race Against the Machine”, “Second Machine Age”
(Brynjolfsson and McAfee, 2014), and the “Fourth Industrial Revolution” (Schwab 2016).
Usually, artificial intelligence applications are implemented to increase human capabilities
rather than diminish the labour costs of business. With the artificial intelligence
implementation, some occupations are facing job losses but on the other hand, Al
generates new opportunities for job creation. The real impact of artificial intelligence
differs based on the business (Felten et al. 2021). Artificial intelligence can identify as a
growing technology in diverse areas and recently artificial intelligence techniques have
sent vast waves across business startups revolutionary change the world and opened
opportunities and potentials by rapidly moving to change the startup system. However, all
business operations cannot be completely replaced by artificial intelligence technology in
the future (Wisetsri & Vijai, 2021). Data is a mandatory fact for many startups to value
creation (Haenlein and Kaplan, 2019). This fact is important to startups such as Company 1
because Company 1 works with a significant amount of data and the CEO of Company 1
exhibits that they require artificial intelligence to gather and read the data that they are
dealing with when executing the business operations.

Artificial intelligence can replicate human behaviors such as "cognitive, emotional and
social intelligence” (Haenlein & Kaplan, 2019, p. 6). Thus, this would be an advantage for
a startup not to hire labourers with high salary requirements. And startup can invest all
these costs to implement artificial intelligence into their business operations by achieving
other benefits from the artificial intelligence such as providing intelligent products and
services to the customer while maintaining a healthy relationship with existing customers
and attracting new customers to the business (Gretzel, Sigala, Xiang, & Koo, 2015).
Generating and utilizing the information most accurately for decision-making is another
advantage that startups can achieve from artificial intelligence (Mikalef, Framnes,
Danielsen, Krogstie, & Olsen, 2017). Depends on the algorithms between artificial
intelligence and human intelligence that support the business owners to take the right
decisions (Schneider & Leyer, 2019). During the research interview with the CEO of

Company 1 he expressed the following statement: "If 1 need to make some important



decision related to the company, I contact my lawyers and other responsible people”.
However, after implementing artificial intelligence, CEO of the company 1 is not required
to always contact external stakeholders to make important decisions regarding Company 1
because he can utilize the artificial intelligence to analyze the information in depth and
make the right decision with his business team. These artificial intelligence models make
the tasks convenient for the startup owners by categorizing and organizing a set of
information and these models are more efficient than decisions that are taken by humans
(Kahneman, Rosenfield, Gandhi, & Blaser, 2016).

In the 1980s, lots of books were published about how to utilize artificial intelligence to
solve business problems (Phillips, 1999). Some literature also defines artificial intelligence
as a problem. According to the Darmoth Research Project, artificial intelligence is defined
as a problem of “making a machine behave in ways that would be termed intelligent if a
human being behaved like this” (McCarthy et al., 1955). Implementing artificial
intelligence technology into a business startup always brings new opportunities to the
organization but artificial intelligence technology has also become a reason for human
workers' job loss (Kochling et al. 2021) because artificial intelligence technology
outperforms human skills (Brynjolfsson and McAfee 2017), and artificial intelligence
technology aims to reduce the human collaboration with business operations (Wisetsri &
Vijai, 2021).

But according to Phillips (1999), a machine cannot replicate human intelligence, because
the way of thinking is fundamentally different in a machine than a person and machines are
structures from computer processors. Moreover, Phillips claims that machines merely
operate from the "rule-following stage," and humans outperform this stage and have
abilities of high-level thinking (Phillips, 1999). Based on Phillips's (1999) argument
implementing artificial intelligence into business startups will not lead to the loss of jobs of
the existing employees. However, artificial intelligence will be able to enhance efficiency
and productivity when performing repetitive tasks and employees of business startups who
are performing repetitive tasks have a risk of losing their jobs. But, according to Phillips
(1999), humans have "higher level of thinking" abilities so, they can switch to perform
another task which will be advantageous for both employees and the startups. For instance,
a Private Limited cleaning company is responsible for the cleaning operations at LUT
University, Lappeenranta. This company utilizes the artificially intelligent robot called

“SCRUBBER 50” for the cleaning process in LUT University's main lobby. Gaussian



Robotics is a Singapore company designing robotic cleaners that can provide high-quality
cleaning processes to customers and Gaussian Robotics is the owner of SCRUBBER 50
which is built with artificial intelligence powered efficiency. “The SCRUBBER 50 is a
fully autonomous cleaning robot that can automatically charge, dispense, and refill all by
itself (gaussianrobotics, 2022)”.

Artificial intelligence powered floor cleaning robot is not a high-risk duty, but it is a
repetitive task. It takes responsibility for cleaning a certain area, and employees of the
cleaning company don't need to pay attention to the cleaning process of that specific area.
Cleaning this certain area is a repetitive task so, implementing a cleaning robot is a better

decision in this situation.

Figure 1: SCRUBBER 50

Usually, business startups begin with a few business founders so, they do not face job
losing problems when implementing artificial intelligence into the startup. Before
implementing the artificial intelligence technology to the startups, it would be better if
startup owners recruited individuals who have experience with artificial intelligence to
build the plan for artificial intelligence implementation. During the research interview with

the CEO of Company 1, expressed that if they need services that they did not already



cannot find internally from the organization they move to learn it with themself or
outsource. Learning a complicated technology such as artificial intelligence can take a
considerable amount of time and it also costs a significant amount to outsource required
artificial intelligence products or services from a third party. However, hiring individuals
who have expertise in artificial intelligence will create job opportunities for the community
and it will also be beneficial to the startup to implement artificial intelligence at a lower

cost.

3 Results

3.1 Results of survey questionnaire to implementation of artificial intelligence

in business startups in Finland

The researcher utilized sampling techniques when gathering qualitative data through the
survey questionnaire. So, the researcher shared the survey questionnaire among the
students who studying bachelor’s or master’s degree programs in the software engineering
department at LUT University and other university students based in Finland and Europe,
members of the LUT Entrepreneurship Society (LUTES), software engineers, quality
assurance testers, CEOs of business startups, in the form of startup founders (co-founders),
leaders (chief level), entrepreneurs, and technical information technology engineers

(Maulina et al., 2020, p. 753).



Academic qualification

19 responses

Bachelor's program 12 (63.2%)

Master's program

Ph.D. (Doctor of Philosophy)

Figure 2: Academic qualification of survey participants.

The goal of the survey questionnaire is to ensure that the data that is collected through
literature review and company interviews matches as closely as possible with the survey
data. The researcher got 22 total survey responses and all of these participants had at least
have bachelor's degree academic background. 21 participants of the survey are from

Finland and Europe and the remaining 2 participants are non-Europeans.



Section 1: Details

Current Location (City)

23 responses

Helsinki, 00440, Finland
Finland

Lappeenranta, 53810, Finland
Qulu, Finland

Milan

Kiribathgoda

Colombo

Vantaa

Tampere

Figure 3: Current location of survey participants.

According to the below pie-chart that the researcher extracted from the survey
questionnaire’s response it revealed that 73.7% of survey respondents’ academic and work

experience was based in Finland or Europe.

Is your academic and work experience based in Finland or Europe?

19 responses

® Yes
® No

Figure 4: Survey participants academic and work experience based in Finland or Europe.




Gathering information about how to do different things through artificial intelligence
technology such as promoting the business on social media, how to solve existing
problems and innovating new solutions, artificial intelligence technology plays a major
role in business startup's different departments, efficient data analysis process, reliability,
automate the repetitive tasks, make the business process easier and save the employees'
time to focus on critical task are the mentioned main characteristics that participants see in

a business startup collaborate with artificial intelligence.

What are the main characteristics that you see in a Business Startup collaborate with Al?

16 responses

Technology plays a major role in such businesses

No idea

Accounting is done with Al

more precisions, reliability and the process of data analysis is faster

Automate some things, make information gathering faster, give ideas, prototype things
Good IT skills

I mainly see Al making work easier and quicker.

Chatgpt, dalle and some pugins fro different saas.

Data analytics and decision making

Figure 5: Survey participant’s ideas about the main characteristics of a business startup

collaborate with artificial intelligence.

When it comes to the participants' viewpoints about the main characteristics that
participants see in a Business Startup without artificial intelligence reveals business
startups collaborating without artificial intelligence take more time to learn about new
business strategies from internal and external stakeholders and literature, information
technology does not play a leading role in such businesses, rely more on consulting experts
and labour working hours, productivity and efficiency is low, higher cost required to
execute the business process, and business startups execute without artificial intelligence

waste a lots of their time because as a startup the business owners must focus of multiple



areas simultaneously to develop the business to build a brand image in the industry to

compete with the competitors.

What are the main characteristics that you see in a Business Startup without Al?

15 responses

Strong knowledge
sustainability?

Doing harware.

Heuristics

Not as refined business plan
Less efficiency and productivity
High costs to run business

Time. Startups has a lot to do without needing to check facts. | feel that Al can be a very useful tool but
there needs to be a clear plan when ja how to use it. The other thing is how Al is preserving data

Less forward thinking

Figure 6: Survey participant’s ideas about the main characteristics of a business startup

collaborate without artificial intelligence.



What is your opinion about the role of Al tools and platforms in business startups?

17 responses

positive opinion, it's helpful

Could help analyze data & trends, streamline things faster than humans but it can also make mistakes. It
could enable one to start a company with fever people.

Big benefit

| think they are going to change the way we work.

Good. They need to be utilized.

Can be good if they are used correctly depending on the context

As an accelerator especially in the early stages

Improve efficiency and productivity

Figure 7: Survey participant’s opinions about the role of Al tools and platforms in business

startups.

As exhibits on the Figure 7, when it comes to the opinions of participants regarding the
role of artificial intelligence tools and platforms in business startups there are both
advantages and disadvantages. On the hand, artificial intelligence tools and platforms boost
the effectiveness of the growth of a startup because artificial intelligence can critically
identify the suitable path and help required for the business to grow in the right direction
by fulfilling the knowledge gap for startups, can utilize artificial intelligence as an
accelerator, especially in the early stages, improve efficiency and productivity of the
business process while simplifying the process, exhibit ideas and guidelines that no one
probably would not think about when building a startup by preparing business owners to
go further than the competitors, help to analyse data and trends, streamline business trend
faster than human, and artificial intelligence help to begin the startup with less resources
and fever people. Improved efficiency and productivity of the business process are also
foreseeing as the potential benefits gained from using artificial intelligence in the business

startup.



The following paragraph revealed participants' feedback about the challenges to achieve
when implementing artificial intelligence into business startups; it requires a higher cost
for initial investment, and artificial intelligence need to be trained more because artificial
intelligence cannot think like humans. So, when we need emotions for the jobs for instance
closing a partnership between stakeholders, we still humans have the best potential.
Artificial intelligence does not have access to information from all sources so, it is
challenging to learn to critically analyse the answer with limited resources. Have to gather
a competent workforce who can correctly utilize artificial intelligence to get the maximum
output from artificial intelligence technology. Moreover, the business owner has to focus
on whether the artificial intelligence understand enough, is the data outdated, make the
artificial intelligence learning process is efficient, the cost of artificial intelligence services
and maintenance, and is the data secured or will leak to the artificial intelligence service
provider. According to the personal opinions of the participants research and development,
information technology, and software development are the departments that get more
benefits from artificial intelligence integration. On the other hand, when analysing and
reading the data artificial intelligence makes mistakes sometimes so, we cannot 100% rely
on artificial intelligence generated answers or solutions all the time and because of
artificial intelligence implementation people face job loss situations are the disadvantages

mentioned by the survey participant.



What are the challenges to achieve when implementing Al into business startups?

15 responses
Ethicality, environmental resources.
Using them to make day to day stuff more easy. Offrening something unique.
Making Al solutions that are better than the current solutions
If it needs to be integrated in the actual business instead of using Al for idea creation and refininf
System integrations
Finding competent data and Al leaders

Thinking of "human" jobs/startups, Al nedds to be trained more. It can highlight things but e.g. calling
recruitment bot is still quite easy to notice. With handling data Al is already super, but when we need
emotions for the jobs (closing deals ect), human usually is still the best (Al can ofc dig up the most useful
content).

Lack of knowhow

Figure 8: Survey participant’s ideas about challenges to achieve when implementing Al
into business startups.

3.2 Results of research interview to implementation of artificial intelligence in

business startups in Finland

Conducting research interviews with people who have equivalent work experience and
cultural knowledge emerge similar answers and ideas (Rubin and Rubin, 2012). Thus,
when conducting interviews with several CEOs of business startups from different
industries also revealed some sort of similar answers that can make a positive impact on

the research topic.

Company 1 represents the first business startup based in Lappeenranta that the researcher
interviewed. The researcher had an interview with the CEO of Company 1 on 17.10.23 in
Lappeenranta, Finland and the interview was held for 45 minutes in a LUTES co-working
space in LUT University. This business startup is based in Lappeenranta, Finland and it
began in December 2022. The vision of this company is to “make self-service available
everywhere” (Company 1, 2022). The CEO of Company 1 got the initial idea to develop

this software product through his personal life experience. The following paragraph reveals




the story of the CEO of Company 1 and how he got his very first idea for this business
startup through his life experience. “A couple of years ago, one day I went to a market to
just grab a drink and I was also in a rush. Then I came to the cashier and there was a long
queue. It approximately took 8 — 10 minutes for me to pay for my drink because it takes too
much time for other consumers for the billing process. I was worried about why there
wasn’t any other option to make a payment for this one item especially when a person was
in a rush. Thus, immediately I got the idea if there is some quick process or Quick
Response (OR) code to scan and pay for my drink through a mobile device it will make the
billing process effective and efficient not only for me but also for all the consumers in a
critical moment. At that moment, I don’t have any experience or knowledge about
entrepreneurship or business startups. But the idea is with me all the time. After a couple
of years after that day, I joined the Lappeenranta-Lahti University of Technology LUT for
my higher studies. Then I got an opportunity to present my idea at an event that focuses on
entrepreneurs organized by LUTES. After that presentation, I met people who were willing

to develop my idea into a business startup.”

This business startup has a mobile application that people can download from the Android
Play Store or Apple App Store and can become a user by registering through the mobile
software application. Then the user can utilize Company 1’s mobile application to scan to
pay for their items in supermarkets or restaurants without even going to the cashier. Once
the user completes the registration process in Company 1’s mobile application it displays
names of “Nearby stores” that Company 1’s service is allowed. So, the users can start to
scan by clicking on the “Start” button and it opens the QR scanner on the user’s mobile
device. Then the user must scan the QR code that was implemented in the relevant shop by
Company 1 and pay through a mobile device by using the mobile payment applications. At
present, company 1 provide their services only in Lappeenranta, Finland, and company 1 is
willing to expand this service through Finland. So, the mobile application of company 1
worked through the specific mobile payment application only executed in Finland and

Denmark.

Company 1 won three competitions that focused on startups and entrepreneurs in Finland.
Company 1 was voted the audience favourite in the Idearace open category. "ldeaRace
open Lappeenranta is an industry-independent competition category for individuals and

entrepreneurs in South Karelia" (Idearace, 2023). Company 1 won first place in the Ship



startup festival organized by South-Eastern Finland University of Applied Sciences,
XAMK, Kouvola Campus (Ship, 2023) and Company 1 won the Dream 2023 investor
event organized at the premises of Kuja Lahti, in the center of Lahti by StartHub
(StartHub, 2023). The following statement from the CEO of Company 1 revealed how
Company 1’s mobile application makes the billing process efficient and convenient to the
users, especially in the rush hour. “Imagine when you 're buying food from LUT-Buffet or
buying stuff from LUT's main lobby shop. During rush hours such as 10 AM to 1 PM, there
a long queue in these both places. Now anyone does not need to wait in the queue anymore
after they get the food or groceries they want. Consumers can pay the amount by scanning
the OR code displayed in Company 1’s portable hardware application that is implemented
near the cashier. This will save consumers valuable time, especially during rush hours. So,
professors, students and LUT University staff members can accomplish their purchasing

process quickly and go back to work.”

This business startup makes the payment process efficient and convenient for users by
reducing time waste and providing a new user experience. At present, company 1 doesn’t
work with artificial intelligence but the CEO processing to implement artificial intelligence
into the company’s whole business operation in 2024 by making a partnership with an
artificial intelligence company based in Finland. In 2020, scientists and technopreneurs
have predicted that around 85% of future customer engagements such as common
customer concerns and requests will be handled by artificial intelligence technologies, not
humans (Maulina et al., 2020, p. 751). Based on Company 1's business process integrating
artificial intelligence into their business process is a wise decision made by the startup
owners because Company 1 can utilize artificial intelligence technologies to handle their
customer engagements which can lead to reduced labour cost and efficient the process by

accomplishing customer satisfaction.

Artificial intelligence supports the business startups' requirement to efficiently gather and
read a larger volume of data. The CEO of Company 1 is willing to implement artificial
intelligence into their business process because Company 1 executes their business
operation with a significant number of data gathering and data reading processes. The
reason for implementing artificial intelligence into Company 1’s business operations is
because there are lots of disadvantages that Company 1 has to face when they execute their

data gathering and data reading process with labourers. During the interview, the CEO of



Company 1 expressed the following opinion regarding data gathering and reading:
“Gathering data without an accurate plan leads to data incompletion and inaccuracy,
information overload, and it can be time-consuming especially when collecting data
manually. Spending a considerable amount of time on data gathering and data reading
makes a negative impact on other critical activities by diverting attention away and
reducing the time for major business operations”. This opinion defines that as a business
startup, Company 1 is willing to implement artificial intelligence into its business
operations in the future. Initial stage of implementing Al into the business process,
Company 1 implemented artificial intelligence into their data gathering and reading
process because that is the main problem this startup facing right now. After that Company

1 will implement artificial intelligence into their other business processes as well.

There is a significant number of data gathering in this business startup because company 1
“collect personal information that you voluntarily provide to us when you interact with our
website, products, or services. This information may include your name, email address,
mailing address, phone number, and other information that you choose to share with us”
(Company 1, 2022). Company 1 utilizes the personal information of users for “you with
our products and services, communicate with you about your account or our products and
services, improve our products and services, customize your experience on our website,
send you marketing communications that we believe may be of interest to you, and comply
with legal or regulatory obligations” (Company 1, 2022). The CEO expressed "I am good
with the software industry not hardware. So, I think I have 95% knowledge about the
software industry.” Moreover, the CEO of Company 1 expressed that artificial intelligence
can support their business in numerous ways. This is revealed by the following opinion
expressed by the CEO of Company 1; “In the future artificial intelligence will change the
way that people work in the industry because artificial intelligence makes the process
convenient and efficient for every situation. Even, I prefer to have a personal artificial
intelligence assistant to manage my work without overlapping with each other and avoid
escalating the meetings and project deadlines”. When business owners pick artificial
intelligence for their startup, they have to evaluate what is the most suitable artificial
intelligence technology development strategy. They can implement already existing
artificial intelligence platforms (e.g., Google Al, Amazon Al on AWS, Microsoft Azure, or
IBM Watson) or can develop artificial intelligence technology on their own (Garbuio and

Lin, 2019). Thus, during the interview with the CEO of the company 1 expressed that "/



prefer to have a personal artificial intelligence assistant to manage my work without
overlapping with each other and avoid escalating the meetings and project deadlines". It
would be better for business startups to develop their artificial intelligence who prefer to

have specific sort of requirements when implementing Al into business startups.

Translating languages is one of the benefits provided by artificial intelligence technology
to make peoples' lives convenient (Maulina et al., 2020, p. 751). At present mobile
software application of Company 1 operates in English but they can implement Finnish
and Swedish by utilizing artificial intelligence technologies because according to the CEO
of Company 1, they are willing to implement artificial intelligence technologies into their
business process. Thus, this helps the company to reach out to a wider range of
communities both local and international. After implementing artificial intelligence into
business operations, Company 1 can efficiently deploy and host their software product and
mobile backends through the internet in a cost-effective way (Lee and Ha, 2018). As a
Software-as-a-Service (SaaS) provider Company 1 can utilize artificial intelligence
technology to identify digital and cyber-attacks and protect startup's computer systems
(Wisetsri & Vijai, 2021).

The following statement reveals the advice of the CEO of company 1 shared with the
people who are willing to start their business startup. “Build a network in your specific
industry. It helps to build a great team because a bad idea with a good team can make the
idea work in the relevant industry but a good idea with a bad team can make the idea get
worse. Individuals who are willing to be entrepreneurs must have the discipline to work
without even thinking about the time. When the business grows entrepreneurs must enlarge
departments of the business but sometimes there is not any team member in the company
who has expertise with the business requirement. Thus, it would be better to learn about
the required knowledge for the business and hire or purchase the service or product from
external stakeholders. It would be beneficial for the entrepreneur and the organization if
you can learn it because then you have the knowledge and experience about different
industries. Moreover, in the future people will implement artificial intelligence into almost
all the sections of the business and artificial intelligence will help businesses to enhance
their profit and revenue". In the next few years, the number of industries will be
implementing artificial intelligence technologies into their machines and business

operations to enter to the global market (Maulina et al., 2020, p. 751). Based on the



interviewing a company research method, an interview with the CEO of Company 1
provided a positive impact on the research question because Company 1 prefers to
implement artificial intelligence into their business startup and as a representative of the
business startup the CEO of the company 1 holds an idea that artificial intelligence can

support to business startups.

Based on the primary qualitative data gathered through research interviews with Company
1 and reviewing similar literature published related to this research area, this study presents
the finding that business startups in different industries will implement artificial
intelligence into their business startups in the future because artificial intelligence support

business startups in numerous ways.

The CEO of Company 2 has four and half years of experience in the machinery
manufacturing industry. Company 2 is based in Lappeenranta, Finland and it was founded
in 2016. Before becoming the CEO of Company 2, after graduation of the CEO in 2002,
the CEO worked in both the private and public sectors by working as a Vice president and
running a business project for two different companies in Finland. The main product of
Company 2 is manufacturing direct air carbon capture devices and it is related to the
hardware industry. For the question that the researcher asked about how company 2 make a
profit through this business, the CEO expressed the following answer: " As a business
startup we build and sell basic kit cost plus systems. At present, we plan to change the
product into a service model. So, we can see how that ends up in the future maybe from
four to six years from now on because still we are creating a new market for our product,
and it will take some time. Moreover, almost all the processes including manufacturing
and production processes also outsourcing. But research and development operations are

actively operated in our Lappeenranta branch.”

When it comes to section 2 of the interview questionnaire, the researcher focuses on the
artificial intelligence implementation of company 2. Then the researcher asked the question
What’s the status of the Al implementation in your company’s business operation? For that
question, the CEO answered as follows: “Artificial intelligence is a pretty good concept
that can be utilized in different sorts of things. But I would not say that we use artificial
intelligence because we are building hardware products, and I would say that artificial
intelligence does not add value to these hardware products according to my knowledge

and experience. We are using machine learning in the software department in our



company, but I would not count machine learning as an artificial intelligence. We utilize
just normal machine learning while executing the system process such as heating the
water. There are a couple of employees who have been using artificial intelligence in
different forms but at the moment we are not utilizing the artificial intelligence on the
hardware development that we are doing. Except that can use artificial intelligence for
other sorts of things such as sales and marketing. And as a business startup, we would like
to implement artificial intelligence immediately to our business process but now we do not
see artificial intelligence as adding value for our products.” At this moment company 2 is
not utilizing artificial intelligence with their production because they do not see that
artificial intelligence can support their hardware production. But if is there any possibility
that artificial intelligence can support their hardware production they will prefer to
implement artificial intelligence into their business process because the CEO of company 2

has knowledge and experience about the artificial intelligence.

The CEO of Company 2 hold the idea that artificial intelligence can support business
startups and evolution of the artificial intelligence implementation in business startups in
the next three to five years. This is revealed by the following opinion expressed by the
CEO of company 2; "I think the utilization of artificial intelligence in business startups is
getting quite popular around the world but I will not say that utilization of artificial
intelligence is not famous in the hardware industry. But we never know, new things may
come up, that we are not aware of at the moment. If there is some sort of task that can be
replaced with artificial intelligence and it would be more efficient and effective and it helps
employees to focus on the core functionalities then it would surely need to be replaced with
artificial intelligence. Moreover, the impact of artificial intelligence can depend on the
industry and the company. Maybe the software-based companies can easily implement and

utilize artificial intelligence than hardware-based companies.”

Based on the interviewing a company research method, an interview with the CEO of
company 2 provided a positive impact on the research question because company 2 prefer
to implement artificial intelligence into their business startup if they can get value from
that. Because at the moment, as a hardware production company, they cannot utilize
artificial intelligence in their business processes because artificial intelligence cannot make
a positive impact on their hardware production process. However, as a representative of the

business startup the CEO of company 2 holds an idea that artificial intelligence can support



business startups collaborating with software engineering and business consultation. Thus,
the primary data gathered from research interview 2 supports the researcher's first finding
about how business startups in different industries will implement artificial intelligence
into their business startups in the future because artificial intelligence supports business

startups in numerous ways.

Before entering the interview questionnaire with the business partner of Company 3, the
researcher described the research topic, the importance of the research interview and
collaboration for the research. The person who is interviewed by the researcher is a partner
of Company 3. Company 3 represents the third interviewed business startup. His passion
for game development brings him to software engineering and decides that software
engineering is the best field that suits to him. Based on that decision he became a student at
LUT University, Lappeenranta and currently working as a company partner for Company 3

which is based in Helsinki, Finland.

The below statement of the interviewee exposed his passion for the software engineering
industry and his first software engineering-based business startup: "I have been developing
games myself as a hobby by following YouTube tutorials for many years and then I joined
the Company 3 in November 2022. Company 3 is a software development startup based in
Helsinki, Finland. I would like to say that there are no position titles in Company 3 so, 1
can say my official position is a partner of Company 3. Before I became a partner with
Company 3, I had a game startup and I have also been doing some other small-scale
projects related to software development when I was studying in the second year of my
bachelor's program in software engineering.” The third interviewee is one of the partners
in Company 3 and he revealed his responsibilities with Company 3 as follows: "Currently,
I am one of the partners in Company 3 and we are developing sofiware. This is a mobile
application and I do the programming by utilizing my both technical and business skills.".
The main service of Company 3 is providing a service through their mobile application.

The users can install it on both Google Play Store and Apple Inc. App Store.

When the interviewer asked about the interviewee has experience with working in business
startups or artificial intelligence, the interviewee was given the below answer." Yes, I have
experience in working in business startups in the software industry utilizing artificial
intelligence technologies. When following the software development process, I have to deal

with technical problems, and I use ChatGPT to identify the error point and find a solution.



As a business partner utilizing ChatGPT enhances the efficiency of my business process,
and it positively impacts the startup's business process too. If I do not get the exact answer
from ChatGPT that I am looking for then I move to another web browsing option. I utilized
Leonardo Al to generate the graphics that we were required to use in the business startup's
advertising campaign. Moreover, we are planning to implement artificial intelligence into
generating speech and text functions. For instance, we plan to implement artificial
intelligence technologies into control letter characters in the game so that can exhibit

characters in the game could speak like humans.”

For the question about the advantages or disadvantages of implementing artificial
intelligence into a business startup, the interviewee gave the below answer: "When working
with artificial intelligence we do not require other additional resources. For instance, we
can accomplish required programming work with artificial intelligence by purchasing an
artificial intelligence technology for a 10 Euros monthly subscription instead of paying
2000 Euros to a programmer. Implementing artificial intelligence save the cost of the
organization while enhancing the effectiveness of the business process. As a disadvantage 1
see that artificial intelligence technology is a technology that is still in beginning state so,
sometimes artificial intelligence also generates some simple errors but those sorts of
errors that I experience are manageable and do not negatively impact to the business
process. I think we cannot utilize artificial intelligence to do better marketing that the
startup required and we need expert individuals to do that. Overall, my idea is artificial

intelligence technology is developing very quickly and it is useful.”

This software engineering-based business startup already implemented artificial
intelligence technologies into their business startup, and they are willing to implement
more artificial intelligence technologies for other departments of the business startups too
because they have a better understanding of how artificial intelligence technology helps to

enhance the efficiency of the business operations and save the cost of the startup.

Table 3: Highlights of results of research interview to implementation of artificial

intelligence in business startups in Finland

Organizational | Highlights of results of artificial intelligence implementation

Unit

Company 1 As a financial software development business startup at present




company | does not utilize artificial intelligence in their business
operation. However, according to the statement of CEO of the
Company 1 they surely implement artificial intelligence into the
business process of Company 1 because they have a better
understanding of the pros and cons of artificial intelligence and they
require artificial intelligence to effectively execute their business

process.

Company 2

CEO of Company 2 revealed that as a hardware product company, they
do not utilize artificial intelligence at present. This startup does not have
a plan to implement artificial intelligence into their business startups in
the near future because they do not see an advantage that artificial
intelligence can provide to hardware production. However, the CEO of
company 2 is well aware of the pros and cons of artificial intelligence
and they will implement artificial intelligence into their business
operation if artificial intelligence can provide a significant service to

enhance their production.

Company 3

According to the business partner of Company 3, as a mobile
application software development business startup, they already
utilizing ChatGPT and Leonardo Al while executing their daily
business operations because these artificial intelligence tools make their
work convenient and efficient. They believe purchasing artificial
intelligence tools provides numerous advantages to the business startup
rather than hiring human labourers because of the advantages that the

company can gain from the artificial intelligence.




4 Discussion

4.1 Advantages of implementing artificial intelligence in business startups

At present artificial intelligence is well known as being developed to efficiently perform
what humans do at a lower cost (Wisetsri & Vijai, 2021). Thus, this is an advantage for
business startups who are willing to implement Al into their business operation because
initial artificial intelligence technology implementation cost can be higher but when
executing the operation artificial intelligence will accomplish the task more efficiently than
humans at a lower cost and the artificial intelligence technologies are trustable. Artificial
intelligence can make a large and accurate impact on businesses because of the ability that
artificial intelligence has to gather and read a larger amount of different data. Artificial
intelligence can generate efficient and accurate data for a wider section (Wisetsri & Vijai,
2021). In the research interview with the CEO of Company 1, he expressed that they are
willing to implement artificial intelligence into their business startup because they are

handling a significant amount of data gathering and reading.

According to the gathered secondary data through the literature review that related to this
research problem and the qualitative primary data gathered by following scientific research
methodologies, the researcher exhibits that implementing artificial intelligence support to
business startups by making the data gathering and reading process effective and efficient

for business startups.

Machine learning is also considered as artificial intelligence technology. This technology
allows machines to enhance automatically by utilizing experience in analysing patterns in
existing data (Jordan and Mitchell 2015). After implementing artificial intelligence into
Company 1's business operation to gather and read data artificial intelligence will analyse
the data pattered in existing data and improve the process automatically through itself.
Thus, this is an added advantage that Company 1 business owners will achieve from
implementing artificial intelligence. During the interview with CEO of the Company 2
researcher found out that Company 2 already utilizing machine learning for some of their
business operations. So, Company 2 has a good opportunity to develop its business process

because machine learning artificial intelligence technology can analyze the existing data



patterns and develop the business process automatically. Increasing the efficiency of
operations by managing routine tasks is another advantage that business startups receive
from implementing artificial intelligence into business operations (Armour and Sako
2020). Thus, business owners can focus on critical areas and non-routine tasks while
artificial intelligence manages the routine tasks. Business startups prefer to utilize artificial
intelligence technology to enhance the quality of their service or product by detecting
drawbacks and risks that can occur in the future (Valter et al. 2018). This predefines the
risks and supports to mitigation of identified risks early by enhancing the quality of the
service. This helps to maintain a healthy relationship with the customer and attract a new
customer base to the startups. The impact of artificial intelligence is just not to reduce
repetitive tasks that humans have to perform, but also to increase the human ability to

accomplish both new and old tasks effectively (Bessen et al., 2023).

Business startups can utilize artificial intelligence technology to monitor and screen data
and it helps business startups improve the experience of their users (Wisetsri & Vijai,
2021). This feature of artificial intelligence technology is especially beneficial to Company
1 based on the nature of Company 1’s business while enhancing user experience with
customer satisfaction. Based on the willingness to implement artificial intelligence into
business operations and as a fast-growing business in Lappeenranta Company 1 can utilize
the capability of artificial intelligence applications to enhance the efficiency of the business

startup’s operations (Wisetsri & Vijai, 2021).

4.2 Challenges of implementing artificial intelligence in business startups

The initial cost of implementing artificial intelligence and lack of investment in artificial
intelligence, lack of knowledge about artificial intelligence management, lack of access to
the suitable tools and technologies for monitoring and handling system and useful data, and
insufficient internal team collaboration and coordination are the identified barriers that the
startups have to deal with when implementing artificial intelligence and these sort of
barriers categorized underneath four main barriers consisting of infrastructure, financial,

management, and policy barriers (Maulina et al., 2020, p. 752).

The following statement reveals the advice of the CEO of company 1 shared with the

people who are willing to start their business startup. " When the business grows



entrepreneurs must enlarge departments of the business but sometimes there is not any
team member in the company who has expertise with the business requirement. Thus, it
would be better to learn about the required knowledge for the business and hire or purchase
the service or product from external stakeholders. It would be beneficial for the
entrepreneur and the organization if you can learn it because then you have the knowledge
and experience about different industries". When business startups are required to
implement artificial intelligence into their business startup but they cannot do it by
themselves because they do not have a better understanding or skill about artificial
intelligence (Maulina et al., 2020, p. 755). Moreover, startup owners believe that they can
enhance their operations by implementing artificial intelligence into the business but still in
the initial stage business startups do not have enough initial capital and investment to
implement artificial intelligence. Initial capital and investment can be identified as one of
the main financial barriers to implementing artificial intelligence (Maulina et al., 2020, p.

757).

Opportunities for enter into business startups still exist and the startups have healthy
environments. But depending on the industry the entry barriers that each business startup
must face can be different (Bessen et al., 2023). However, startups can utilize artificial

intelligence to manage these barriers and maintain the business process accurately.

4.3 Summary of research interview results

In the dynamic landscape of business startups, the integration of artificial intelligence
emerges as a major factor for competitiveness and sustainability. This master's thesis study
investigates the perspectives and practices surrounding Al adoption in three distinct
Finnish startups: a financial software developer (Company 1), a hardware production firm

(Company 2), and a mobile application software developer (Company 3).

Company 1, established in 2022, recognizes the transformative potential of implementing
Al but has yet to implement Al into their business operations. However, the CEO
expresses a firm commitment to integrating Al, citing a comprehensive understanding of
its benefits and challenges as a driving force. Conversely, Company 2, founded in 2016,
exhibits a cautious stance towards Al adoption. Despite acknowledging its advantages,

particularly in streamlining processes and enhancing efficiency, the CEO remains skeptical



about Al's relevance to hardware production. Nevertheless, the company remains open to
Al implementation if tangible benefits emerge to their hardware production. In contrast,
Company 3, initiated in 2022, stands as a proactive adopter of Al technologies. Leveraging
tools like ChatGPT and Leonardo Al, the company has optimized its mobile application
development processes, emphasizing the advantages of Al over traditional labor because
they consider there are lots of pros of utilizing Al to their software development process
than hiring a human resource for a higher salary. The business partner underscores the
efficiency and convenience afforded by Al tools, positioning them as indispensable assets
for competitive advantage. Through qualitative research interviews with key stakeholders,
this thesis exhibits the diverse attitudes towards Al integration in Finnish startups. It
highlights the nuanced considerations influencing strategic decisions, ranging from

industry-specific requirements to perceptions of Al efficacy.

Conclusions

In conclusion, this master’s thesis successfully observes how artificial intelligence supports
business startups. Conducting a literature review, survey questionnaire, and research
interviews with CEOs of business startups and software development partners based in
Finland, key findings have emerged regarding the potential of artificial intelligence in this

context.

The most important reveal of this research is it widely explained how the CEOs and
partners of business startups think about how implementing artificial intelligence will
benefit their startups, what sort of artificial intelligence technology they are willing to
implement and what is their plan with the business startups and the growth of artificial
intelligence for next 5 to 10 years through 3 research interviews and 22 survey responses.
Thus, it revealed primary data regarding how artificial intelligence provides a wider
perspective for the future. Moreover, artificial intelligence supports business startups but
there are both advantages and disadvantages when implementing artificial intelligence into
business operations. This study explained all the pros and cons of implementing artificial

intelligence with the primary data gathered through research interviews and survey



questionnaires. All the mentioned primary data proved that existing scientific literature

also supports the trustworthiness of this study.

Eventually, this thesis contributes to our understanding of how artificial intelligence can
support business startups, offering valuable insights for both academia and industry. By
highlighting the opportunities and challenges associated with artificial intelligence
adoption, it lays the groundwork for further research and innovation in this field, ultimately

driving societal and economic impact.
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