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1. Introduction
Combining data analysis and artificial intelligence has become a main driver for
transforming entrepreneurships in recent years. They have become critical enablers to
make faster, reliable and accurate decisions and encourage more success and
sustainability. Accessible Al and open-source tools have made startups overcome
traditional challenges allowing more automation of manual procedures, derive market and
customer insights and drive calculated risks and opportunities. In today’s market, there are
thousands of startups that have started to explore the use of Al and many started to notice
performance, revenue and operational improvement. This research will explore how the
transition from classic entrepreneurial startup to an Al and data-based startup will impact

the success rate and more efficiencies in business operations.

My interest in this research comes from my 15 years of experience in data analysis across
multiple corporations and startups in addition my sincere belief in the powerful impact of
artificial intelligence and data analytics to help avoid common bottlenecks, plan solid
strategies, save resources, effort and time and ultimately increase the potential for
success. This paper will offer a quantitative analysis of the use of Al and data-driven
methodologies amongst startups with focus on information technology and healthcare
sectors in Saudi Arabia in addition to a sample of global markets. The study will analyze a
number of adoption strategies and challenges startups normally face by deep diving in
common limitations, ambiguities, success factors and methodologies. A number of recent
academic research will be discussed including studies of Giuggioli & Pellegrini (2023),
Uriarte et al. (2025), Schiavone et al. (2023), Pati et al. (2024), and Lee et al. (2024) as well
as discussing theories such as the Lean Al Growth Loop, Operational Efficiency Engine,

and Democratization of Al.
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2.Research Problem, gaps and Objectives

The research is established based on the following objectives:

o Al/Data Integration and adoption: To analyze the use of Al and data analysis by
startups in all stages from ideation to maturity.

o ldentification of success factor: To analytically identify which Al practices and tools
are most associated with startup success leading to growth, efficiency, scalability,
and customer satisfaction.

o Develop, improve and drive actionable methodologies for startups to build unique

challenges and opportunities of data-driven and Al-driven entrepreneurship.
Research Questions
The study investigates five core areas:

o What are the key challenges facing startups to adopt Al and data analysis?

o Which Al and data analysis tools are most commonly used? What are the key
differences?

o What KPlIs and performance indicators startups use to evaluate success and ROI of
Al investments and initiatives?

o What are the methods to calculate and validate the ROI of Al initiatives?

o What frequent technical, financial and legal issues startups face and how can they

be avoided or mitigated when used data analysis and Al tools?
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3. Previous Studies

. Giuggioli & Pellegrini (2023): Their review explains the role of Al as an enabler in the

entrepreneurial structure, opportunity creation, decision-making, performance

enhancement, and education. It focuses on “Al-enabled entrepreneurial process” as

sequential and iterative process.

o Schiavone et al. (2023): This study explains the impact of Al adoption and outcomes
particularly in the healthcare sector showing, ethical, privacy and regulatory restrictions

due to sensitive data and compliance such as patient records and personal information.

J Pati et al. (2024): In this study, the researcher explores how Al-enabled market entry
strategies are shaped by governmental innovation policies specifically in the middle east

including Saudi Arabia, other gulf countries and Asia-Pacific regions.

J Lee et al. (2024): This study focuses on Al adoption in startup ecosystems
particularly the impact of collaborative learning and bridging knowledge gaps to elevate

entrepreneurship success.

By reviewing previous studies, this paper should combine findings from both, local and

global landscapes by analyzing common cases and experiences.
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4. Theoretical Framework

This analysis is central to three connecting theoretical frameworks:
1. The Lean Al Growth Loop

This framework is Inspired by Lean Startup principles and validated in environments
adopting Al. The Lean Al Growth Loop represents an iterative approach to deploy Al for

better scalability as following:

Build: Start with an individual theory, implement a minimum viable Al solution customized
to deal with the most critical business issues such as high costs, low productivity or other

inefficiencies.

Measure: Track the impact based on a number of identified KPIs related to business

outcomes such as revenue, orders, margins or retention.

Learn: Quickly analyze the outcomes, improve the theories, measure what worked and
iterate the procedure. The goal here is to validate the lessons learned rather than act or

react randomly.
2. Operational Efficiency Engine

This framework focuses on using Al to optimize internal processes to drive cost saving,

efficiency, and quality without expanding headcount and resources which typically include:

1- Automation of recurring tasks such as data entry, reporting, and analytics.

2- Enhance resource allocation methods.

3- Apply predictive modelling techniques for forecasting, risk assessment and
maintenance operations.

4- Apply efficient knowledge sharing management.
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By focusing on utilizing existing resources and minimal improvement, this framework can
help startups overcome the resource shortage issues and establish practical and efficient

workflows.

3. Democratization of Al

This framework aims at making the use of Al from being voluntary to become enforced and
highly accessible based on the principles of Giuggioli & Pellegrini (2023) and industry best

practices.
Which includes the following practices:

- Use of no-code or low-code Al tools such as Zapier, Canva Al and Power Bl that
reduces difficulties of learning for non-technical users.

- Standardize organizational routines to build Al learning across all roles and not limit
the learning to technical staff.

- Appoint super users, champions to promote learning-by-doing to empower and
encourage experimentation within a clear governance model to limit privacy

exposure.

Democratization framework is crucial when technical talent hiring is limited which offers
an alternative road for startups in developing markets to overcome budgetary and technical

limitations.
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5. Hypotheses

The research tests the following hypotheses, aligned with the main study objectives:

Table 1: Hypotheses Descriptions
Hypothesis
ID

Description

Al-enabled startups express superior growth metrics such as sales,

1 revenue, market gain and customer satisfaction compared to classic
startups.

2 Strategic decision-making is significantly greater in startups.

3 Al adoption is associated with higher rate of operational efficiency.

4 Knowledge gaps, cost, and resource limitation are significant obstacles
in Al adoption.
Al-enabled startups that adopt strong privacy and ethical code of

5 conduct will achieve higher user trust and legal compliance particularly

in healthcare and finance sectors.

Each of the above hypothesis can be measured by a number of indicators such as the

following:

1- Growth rates.
2- Successful resource allocation patterns.

3- Number of reported compliance incidents
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6. Research Methodology:

6.1 Research Design and Sample

Primarily, a quantitative approach was used in addition to qualitative illustrations that

consist of the following:

- Anonline survey of 10-25 regional startups with a careful sampling of 8 Saudi

Arabian startups aged 1-5 years covering technology, marketing and healthcare

industries.

- The survey includes a number of items on Al tool usage, adoption challenges,

performance metrics, and return on investment.

6.2 Data Collection Tools and Analytics

Platforms Used:

- Google Forms for survey distribution.
- Power Bl for measurement, metric calculation and visual analysis)

- Excelforraw data databases and benchmarking.
Quantitative Analysis:

- Statistics (means, medians, frequencies)
- Failure analysis to identify predictors of success.

- Calculation of ROl on Al initiatives.

10
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6.3 Key Performance Indicators (KPIs) and Metrics

The following KPIs can be systematically tracked by startups:

Table 2: Metrics Descriptions

Metric Description
Return of Investment (ROI) Gain from Al investment versus total costs
Cost per Prediction Average cost per Al-based decision
Accuracy of Al Model Correct predictions versus total predictions

Customer Satisfaction Score CSAT User feedback on Al-driven interactions

Engagement Rate Post Al adoption metrics

Compliance Score Privacy and compliance mitigation effort and cost

This approach ensures that both technical and business outcomes of Al adoption are

captured and measured to enable tracking, monitoring and benchmarking.

11
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7.Study Results

| will present here the quantified survey results based on 10 questions answered by a group
of startup founders and entrepreneurs. The survey focused on identifying key trends,
challenges, and opportunities in Al and data analysis adoption using percentage
distributions to provide clarity and analytical depth. The reporting framework aligns with
best practices for academic results sections, providing objective, data-driven insights with
sufficient narrative context for interpretation while reserve broader illustrations in the

discussion section.

7.1 Survey Methodology
A group of founders and entrepreneurs participated in the study. Each participant
responded to a set of 10 questions focused on Al and data analysis practices, techniques,
opportunities, and key outcomes within their organizations. Multiple choice questions were
mainly provided to enable quantification where metrics are calculated directly from the

survey data.
Dimension 1. Familiarity with Data Analysis Tools

Almost a combined 100% of participants stated being either very familiar (57%) or

somewhat familiar (43%) with data tools.
Following are the key insights:
o Theresults suggest a common data knowledge in today’s startup ecosystem.

« Many of the participants at least have some knowledge about Excel but not advanced

analytics.

12
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Image 1: Familiarity Result Distribution

1. Familiarity with Data Analysis Tools

How familiar are you with using Data Analysis tools in your startup operations? o Lo
Saralill &5 o Slilac (pé Sliludl Jubss Slgsi plasials lis s

42.9% (42.86%)

57.1% {57.14%)

Dimension 2. Impact Areas Benefiting Most from Al and Data analysis

Marketing and customer insights dominate by (57%), with finance, operations, and product

development each at 14%.
Following are the key insights:

« Customer-facing functions dominate since data is more accessible and ROl is more

visible.

o An opportunity would be to develop some case studies on startups that transition

from marketing to operations Al to measure improvements of adoption Al.

13
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Image 2: Al Impact Area

2. Al Impact Area

Which area of your startup has benefited most from Al or data-driven decision-making? Lo
Sl ole 7y Jall Skl gl wnclibuo¥l A5 Ul plasiwl ;o 4351 Slaiwl $ill Jlzall g

Dimension 3. Challenges in Adoption

Lack of technical expertise (43%) leads, followed by implementation cost (29%), data

quality (14%), and unclear ROl (14%).
Following are the key insights:

« Lack of projects and revenue for startups could be a justification to delay hiring

experts.

« An opportunity would be to deploy low cost no-code Al and Data tools to see if they

mitigate both skill and budget issues.

14
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Image 3: Challenges in Adoption

3. Adoption Challenges

What is your biggest challenge in adopting Al or data analysis? ag=lai il _Hﬂll =il ga lo
SSGlll Jul=d gl elibun¥l 3l (i (o

Dimension 4. Strategic Decision-Making Styles

Advanced analytics & Al tools (43%) tie with basic metrics (43%) and intuition and

experience (14%).
Following are the key insights:

« This distribution shows some participants rely on Al while others still feel

comfortable to use spreadsheets.

« The minority using intuition exclusively might be very experienced, overconfident or

lack access to Al tools.

« Animportant opportunity would be to develop hybrid dashboards that blend simple

KPls with Al-driven forecasts for smoother transition.

15
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Image 4: Strategic Decision-Making Styles

4_Decision-Making Style

14.3% (14.29%)

DecisionMaking

@ 2Based on intuition and expe...

42.9% (42.86%)

How do you currently make strategic dedisions in your startup? dowlynlll Shlall 50 e
Tl aialill 158 & b

5. Investment Intentions (Likelihood to Invest in Al/Data Tools):

Project_ENT636_T3_ME_ 2025

Somewhat likely to invest (71%), with 14% already on board and none “very likely.”

Following are the key insights:

« “Somewhat likely” indicates cautious enthusiasm.

o Animportant opportunity would be to search for proof-of-concept pilot initiatives to

overcome unwillingness.

Image 5: Likelihood to Invest in Al/Data Tools

5. Investment Likelihood

How likely are you to invest in Al or de!ta analytics tools in lhe next 12 months? s lo
Saoslall g 12 3 M5 Sl Julsd ol pelibuoll B3 Silgsl 6 oylaiiol aulaiz]

Investmentlikelihood

16
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6. Team Expertise in Al/Data

In-house experts are rare (14%); 43% outsource, 29% plan to train, and 14% aren’t planning

anything.

Following are the key insights:
« Outsourcing will solve short-term needs but delays competency building.
« 29% planning to train indicates admitting the existence of a gap.

« Animportant opportunity here would be to track startups that invest in internal

training vs. those that don’t.

Image 6: Team Expertise in Al and Data

6. Team Expertise

Does your team indude members with expertise in Al or data analytics? ¢las s a.an Jb
Folilul ol i elibuall 53l o6 8y agaad cliacl

14.3% (14.29%)

. (14.29%)
TeamExpertise

@ Cutsource

@ Mo expertise

7. Frequency of Data Usage
Daily usage stands at 71% while 29% use data rarely.

Following are the key insights:

17
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« Dalily users are likely to integrate data into routine workflows; rare users might only

check dashboards for quarterly reviews.

« More understanding is required to explore what “rare” segment is lacking. Is it time,

interest or tool that can lead to more usage of Al and data tools.

« Animportant opportunity here to identify the type of decisions daily users make that

rare users are skipping.

Image 7: Frequency of Data Usage

7. Data Usage Frequency

How often do you use data to guide business deasions? Olyl;5 arzeil Slilull 513700 850 a5

Fdaxll

14.3% (14.25%)

DataUsage
@ Daily
@FRarely
@ Monthly

8. Tools and Platforms Used

Excel leads (43%), followed by Google Analytics (29%) and Power Bl (14%). No Python/R or

specialized tools.
Following are the key insights:

« Participants preference for familiar and accessible tools indicates the importance of

a identifying a clear learning curve.

18
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« Absence of Python/R signals a potential missed opportunity for automation and

deeper modeling.

« Animportant opportunity here is to explore some Python apps personalized for non-

programmers.

Image 8: Tools and Platforms Used

8. Preferred Tools
Which tools or platforms do you use for data analysis or Al? yill Slaiall Bi Slgall e L

Funclibholll 53l gl Sliludl Judoil lga sseis

9. Perceived Benefits of Al/Data

Improved decision-making is dominantly leading by (86%), with 14% selecting better

customer understanding.
Following are the key insights:
« Quality of decision making is the main value driver in this context.

o Although customer insight was less refer to, it might be the another key aspect of

significant growth.

« Animportant opportunity here is to conduct in-depth interviews to classify the top

five decisions startup will give credit to data analysis and use of Al.

19
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Image 9: Perceived Benefits of Al and Data Analysis

9. Perceived Benefits
What benefits have you seen from using Al or data analysis? ;o L2\ (L1l silgall o ls
Solilull Julss of relibunll Sl alasiul

10. Belief in Al/Data as Essential for Future Success

A unanimous 100% agree and strongly agree on the importance of Al and data analysis

tools.
Following are the key insights:

« This consent underlines an important cultural shift that data analytics and Al are

optional anymore.

« The missing partis proceeding for actual execution and real adoption of Al and data

analytics tool

« Animportant opportunity here is to follow committed entrepreneurs that share

insights around the benefits of adopting Al and Data analytics tools.

20
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Image 10: Belief in Al/Data as Essential for Future Success

10. Future Outlook

Do you believe Al and data analytics will be essential for startup success in the future? Ja
S imiall (o aiolill SISl plail G g o olisSis Slilull Jilaiy gelibuoll dS10 G s

42.9% (42.86%)

Belief

@ Strongly agree

@ Agree

57.1% (57.14%)

21
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8. Study Summary and Recommendations:

8.1 Key Summary Points:
1. There’s a clear data-driven desire across all participants however execution gaps

remain and key factor to achieve full adoption.

2. Skill, cost, and clarity are the key barriers that need coordinated solutions such as

training programs, navigating for pricing solutions and better ROI structure.

3. The contrast between basic metrics users and advanced Al adopters suggests an

opportunity for transitional tools and methodologies.

8.2 Recommendations
Based on the study analysis, the following recommendations can be implemented by

startups to achieve full adoption:

1. Startups should prioritize a single high-impact, measurable business use case for Al

then test, and refine in sprints before full-scale investment.

2. Startups should start establishing the foundation to record and collect structured
and well-governed data around all pipelines related to customers, market,
production, sales and other departments before modeling and analysis since poor

data is a leading cause of project failure.

3. Startups should use valid frameworks to reduce barriers for non-technical teams and

reduce development timelines and costs.

22
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4. Startups should focus on upskilling their teams, adopt internal data and Al

champions and encourage learning-by-doing in a lean, supportive, and blame free

environment.

5. Startups should use structured KPIs, dashboards, and regular audits to track

progress in order to realize the value of adopting Al and data solutions.

6. Startup should carefully Plan for Ethics/Privacy from Day One by documenting and
monitoring transparency, fairness, and bias mitigation. Compliance should be

treated as a driver of trust and value.

23
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10. Study Appendices

9.1 Survey Form

Dear Entrepreneur,

| am conducting research on the impact of using data analysis tools and artificial
intelligence (Al) on the success of founding and managing startups. Your opinion is
valuable in helping me understand the key challenges and opportunities in this field. With

sincere thanks.

s 8 Al e el sV o8A 5 bl Julad <l ool Janinad 5 Jsm By (5l Jae Y1 2005 5300
S s e Jlaall 138 8 G il 5 At ) Clanll agh 8 Jlegy ol 5 283U Ul LN 5 il

1. Familiarity with Data Analysis Tools

How familiar are you with using Data Analysis tools in your startup
operations? $Aull) s )& cldas & il Jalas <) ga) aladialy & pa gia La
Very familiar /3_xS 4l o e

Somewhat familiar /L 2 4 0 e

Not familiar /4 2 e <

| don’t use data analysis tools / Sblull Jalas <l gaf aaaind ¥

2. Al Impact Area

Which area of your startup has benefited most from Al or data-driven
decision-making? &l gl ellaay) plSM aladia cpa ST SSa) &) Slaal) o8 Le
felilal) Ao sl i Al

Marketing and customer insights / ¢ aall agd g (53 gusll

25
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Product development / ziiall s ghat
Financial forecasting / )l sl
Operations and logistics / liiwa 11l 5 cillasl)

We haven’t used Al or data analysis yet / 2= <l Jalas f eliaa¥) ¢lSAl andiu o

3. Adoption Challenges

What is your biggest challenge in adopting Al or data analysis? ¢l s L
el Jalas of el slS1) A8 b dgal sl ol Y

Lack of technical expertise / 4:&l & pall jads

High implementation cost / 4allal dpauill 481<s

Unclear ROI or value / 4l §f 3ilall 7 sa 5 a2e

Data quality or availability / W _s s 5 cililull 3 5

No challenge—we’re fully integrated / JalSIb ( saedia (jad — (gasiaa 0 Y

4. Decision-Making Style

How do you currently make strategic decisions in your startup? i i
llla AL S y& A ) u) c ) Al

Based on intuition and experience / 3_all 5 (uasll e 2L

Using basic metrics and reports / a5 Ol b 5a aladialy

Leveraging advanced analytics and Al tools / ¢Sl <l gal 5 dasiia cOlad aladinly
e lilaal

Outsourcing to consultants or advisors / gma & el e sl (g jliiuay AilainY)

5. Investment Likelihood

N
»

Project_ENT636_T3_ME_ 2025
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How likely are you to invest in Al or data analytics tools in the next 12 months?
gl VY ) DA i) Judasi gl o lhual) elSM) cl gaf B & jlafita dlaia) 50 Le
a4l

Very likely / Tas Jaisall (e

Somewhat likely / Lo 2a ) Jaiaall (0

Not likely / Jaisa

Already invested / Jadlly jliny) &5

6. Team Expertise

Does your team include members with expertise in Al or data analytics? J&
el Julad gl olaaY) slSM) 85 i agual sliae ol b cradaly

Yes, we have in-house experts / O slala o) i Lal cans

No, but we outsource / 4 _Jla jabasy et WSl oY

No, and we don’t plan to / <Al Llaas ¥ g oY

Planning to hire or train soon / Lu_8 cauaill 5f Cads gl Jalass

7. Data Usage Frequency

How often do you use data to guide business decisions? <l adiii 3 ja oS
fdand) il ) 8 Az 51l

Daily / L s

Weekly/’\-)r—)e»j

Monthly / e

Rarely /13U

Never / i

27
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8. Preferred Tools

Which tools or platforms do you use for data analysis or Al? sl <l sa¥) R L
7Sty elSil) i il Juladl Lgaadind Al clalal)

Excel / J-S)

Power Bl / &l (& Usb

Google Analytics / Ja s> <Slas

Python or R/ sl 05t R

Other / s Al

None /s Y

9. Perceived Benefits

What benefits have you seen from using Al or data analysis? ) il sdll & L
Sl Jalas g ollaal) elS1) aladin) cpa gl

Improved decision-making / ) Jall A3l (s

Increased efficiency / 3¢l 334 )

Better customer understanding / s Sasll Juadl agd

Cost reduction / <\l Julss

No noticeable benefit / Aozl 5 32318 aa 3 Y

10. Future Outlook

Do you believe Al and data analytics will be essential for startup success in
the future? <l dd) gladl (g (U sSaw il Julad g e Ulal) slSH) o aas Ja
AN g R

Strongly agree /335 38

Project_ENT636_T3_ME_ 2025
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Agree / & 4
Neutral / 2l
Disagree / & 5 ¥

Strongly disagree / sady ) 51 ¥

29
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11.  Study Summary in English:
The aim of this research is to explore the role of data analysis and artificial intelligence (Al)
in the founding and management of startups in both local and global markets. Despite
widespread praise for the capabilities and strategic value of data analytics and Al, many
entrepreneurs encounter challenges and obstacles that demand continuous technological
upgrades, financial investment, and collaboration with technical and analytical experts. At
the heart of these challenges lies uncertainty around implementation costs and the actual

return on investment of these technologies.

To investigate these issues, | conducted a quantitative survey of entrepreneurs operating in
the technology, healthcare, and advertising sectors. The survey gathered data on their
experience level; their interest in and familiarity with data analysis and Al tools; the barriers
hindering tool adoption; the business areas most in need of analytical intervention; and the
impact of these tools on decision-making, investment opportunities, team organization,

and the development of their organizational infrastructure.

Using a primarily quantitative methodology with select qualitative interpretations we found
that most participants already possess knowledge of both basic and advanced data
analysis tools. The largest share of entrepreneurs reported using these tools for marketing
and customer-insight purposes. Conversely, a lack of technical skills and high
implementation costs emerged as the two principal reasons for not adopting advanced

analytical solutions.

Although there is unanimous agreement on the importance of Al, significant gaps remain in
both its implementation and adoption. Accordingly, our key recommendations are to
launch targeted training programs and free-trial initiatives, and to foster a collaborative,

information-sharing environment within organizations. These measures will help bridge
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skill shortages and budget constraints, enabling startups to harness the full potential of
data and Al. Finally, we recommend establishing clear performance indicators for regular
evaluations of adoption success and for measuring the impact of these tools on

operational structure, planning, and management.
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12.  Study Summary in Arabic:

BB IS a5 1) 5 upnls 3 e lilaa¥) ASA g bl Jidall aladind 50 e Capll I sl A ) Caags
2l 4a) 5y e lilaall elSA 5 Ll Jlad Gy il oy dasd gl 3aLEY) (g at il Aallall 5 Al (3) ) b
D) Jlaall (g o) o Jually il 20 A8 5l s (1 i) 5 Shaandl om0 ¥ 3155 0
) e Jaail) 138 e (g shaial) ladll el 5 d 00 ZESH 38 jee B (eSS ) ASEA) 5 Ll

agipi e Gl sles paad Jleall 5 oasall g 1) Jlaall (8 Jlae W) )5 ) (e de gane Jadi il zase Jary el 3
g ol Al e i ) bl g pelihal) olSAy bl Jilail) <l sy sl 5 alaia W) (5 siuse anilii g
Jarl) (31 8 ity Ll i e Sl delivm e Lo il (saay Llatl it (s 1) el

s gall Jaall Ay ghat

5ol Alaune 48 jra agual (S Ll ) ) b Aal) il i) (oamy Ble e g (aSI Jilal) Bmgia aladiind o
Gasmill Jlae (8 Sl 53 () saxiiny Juee W) 315 (e SISV Ayl o L (st 5y shatall g Adaeadl o) Sl
ALl ol oY) s aae (& Ol Clas LS Aaa L) 28K 5 4sill < lgal) A8 () Liagl (i o Dlanll agd g
el JS 3 ) plaal)

Claa il 1) il 5 28510 o) 58 (e Bpae G sad lia J1 3 Y oo lilaa¥) oS dpaal e glaal) (e a2 il
dos gl JA1a o glaall A8 L g A gl Ay Jamidi 5 Ailae e el s A 50 el Jeng 500l Ja 4l
da gl | elilaaVl elSAl s cllull (e 5ol (e 250 IS il Sy Las Al jaall 430 s0na 9 5 lgall 0 snd i
Ay sk 8 Ldlenind Ll g <l W) 355 8 2Ll ool (5 50 anll Jand @l pise puas e Janll 4 5 aY]
BolaYl 5 Jadasll 5 Jas )
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