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The rapid growth of startups integrating Artificial Intelligence (AI) into
their business models reflects the ongoing digital transformation and the need
for innovative strategies to sustain competitiveness. Startups are increasingly
leveraging Al technologies to automate processes, analyze data, and enhance
decision making, positioning Al as a central element in shaping the modern en-
trepreneurial landscape. This study aims to analyze and compare Al-driven
business models with traditional IT organizations to identify their differences
in value creation, strategic implementation, and operational efficiency. Using
a dataset of 162 global startups collected from Kaggle, the research applies
a systematic categorization framework to identify key patterns and develop a
taxonomy of Al-based business models, including Deep Tech Researcher, Data
Analytics Provider, Al Product/Service Provider, and Al Development Facili-
tator. The findings reveal four archetypal Al business models, each offering
unique value propositions through data driven insights, automation, and person-
alized digital services. The results also demonstrate that Al adoption enhances
innovation, efficiency, and decision making while presenting challenges related
to ethics, data governance, and talent readiness. This study concludes that Al
not only acts as a technological enabler but also as a strategic catalyst for sus-
tainable business model innovation. The developed taxonomy contributes to a
deeper understanding of Al role in entrepreneurship and provides valuable in-
sights for practitioners and researchers to guide future innovation in Al-driven
startup ecosystems.

This is an open access article under the CC BY 4.0 license.

(oMo

DOI: https://doi.org/10.34306/sundara.v1il.37
This is an open-access article under the CC-BY license (https://creativecommons.org/licenses/by/4.0/)

©Authors retain all copyrights

1. INTRODUCTION

The integration of Artificial Intelligence in global startup ecosystems directly contributes to Sustain-
able Development Goal (SDG) 8, which emphasizes promoting sustained, inclusive, and sustainable economic
growth, full and productive employment, and decent work for all [1]. Al-driven startups are generating new op-
portunities in high value industries such as data analytics, automation, and digital services, fostering innovation
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driven economies. By leveraging intelligent systems, startups can increase productivity, optimize operations,
and create more efficient work processes, ultimately driving global economic competitiveness [2]. This trans-
formation not only enhances business agility but also empowers human capital development by introducing
new job categories that demand advanced technological and analytical skills [3].

This study also aligns with SDG 9, which focuses on building resilient infrastructure, promoting in-
clusive and sustainable industrialization, and fostering innovation [4]. The emergence of Al-based business
models represents a major step toward strengthening industrial innovation through data driven processes and
intelligent automation. By integrating Al into their operations, startups develop adaptive infrastructures capable
of supporting predictive analytics, efficient resource allocation, and continuous innovation [5]. These advance-
ments help establish smarter industries that combine digital transformation with sustainability, encouraging
both established corporations and emerging enterprises to adopt intelligent, future-ready business practices [6].

Furthermore, Al integration in startup business models supports SDG 12, which advocates for re-
sponsible consumption and production [7]. Al enables startups to optimize supply chains, reduce resource
waste, and make environmentally conscious decisions through data analytics and predictive modeling [8]. In-
telligent systems help organizations identify more sustainable production patterns and minimize inefficiencies,
leading to cleaner and more efficient business operations [9]. As startups increasingly incorporate ethical Al
frameworks and transparent governance mechanisms, they contribute to building a sustainable entrepreneurial
ecosystem that balances profitability with environmental and social responsibility [10].

2. LITERATURE REVIEW

The Literature Review highlights the crucial role of Artificial Intelligence (Al) in driving innovation
within technopreneurial business models [11]. Al not only enhances automation but also strengthens value cre-
ation, adaptability, and sustainable competitiveness through predictive analytics, automation, and data driven
insights [12]. For technopreneurs, Al enables the development of new value propositions and innovative rev-
enue mechanisms such as Al-as-a-Service, data monetization, and product personalization, helping small and
emerging firms compete with larger corporations through agility and algorithmic efficiency [3]. More broadly,
Al fosters creativity, experimentation, and digital transformation by reshaping traditional operational struc-
tures into intelligent, adaptive systems that promote sustainability, ecosystem collaboration, and continuous
innovation [13]. However, integrating Al also presents challenges related to data ethics, talent readiness, and
regulatory uncertainty. Therefore, successful adoption requires not only technical expertise but also strategic
vision, responsible governance, and continuous learning [14, 15].

2.1. Al as a Catalyst for Business Model Innovation

Al acts as both a technological and strategic enabler of Business Model In novation (BMI) [16].
Research shows that Al supports the creation of new value propositions through predictive analytics, customer
personalization, and intelligent service design [17]. Or technopreneurs, Al facilitates the emergence of entirely
new revenue streams such as “Al-as-a-Service,” personalized digital platforms, and data monetization [18].

2.2. Scope and Overview

The integration of Artificial Intelligence (AI) has become a transformative force in shaping innova-
tive technopreneurial business models [19]. Al not only supports automation but also drives value creation,
business agility, and sustainable competitiveness. Systematic reviews emphasize that Al enables new forms of
entrepreneurial innovation by combining data-driven insights, intelligent automation, and predictive decision-
making capabilities [20].

3. RESEARCH METHODOLOGY

The Research Methodology section of your paper explains a systematic, data driven approach to ana-
lyzing Al based technopreneurial business models [21]. The study began by identifying key business character-
istics across global startup ecosystems using a stratified random sampling method to select 162 representative
Al startups, ensuring diversity and accuracy [22]. Data were collected primarily from Kaggle, focusing on
firms in deep learning, natural language processing, computer vision, and robotics [23]. Strict selection crite-
ria excluded startups with funding above $1 million or founded after 2022 to ensure relevance to current Al
developments [24]. The dataset comprising 8,076 companies was refined into 162 cases for in depth analysis.
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Multiple data sources, including company websites, business portals, white papers, and investor interviews,
were examined, averaging 3.8 sources per startup to ensure reliability [25]. The researchers then developed
a categorization framework to analyze patterns in business strategies and identify four dominant Al driven
business model archetypes, forming the empirical foundation for subsequent results and discussion [26].

3.1. Determining Business Characteristics

The subsection Determining Business Characteristics explains that the researchers identified key at-
tributes of global Al startups by selecting 162 diverse startups using stratified random sampling to ensure
representative coverage of the global Al ecosystem [27]. A systematic categorization framework was then de-
veloped to analyze business strategies across countries, resulting in the identification of four dominant business
models [28]. The data were sourced from Kaggle, focusing on startups involved in deep learning, NLP, com-
puter vision, and robotics, and applying strict criteria that excluded companies with funding above $1 million
or founded after 2022, resulting in a refined dataset of 8,076 companies to ensure reliability and relevance [29].

Table 1. Criteria for Selecting Startups

Subject Criteria Rationale
State of Operation Raised 1M+ and stable Include solid startups with clear plans.
Year of Founding After 2022 Focus on firms adopting recent Al advances.
Website Available in German or English Ensure enough data to classify startups.
Business model Core product or service uses Al Include only companies relevant to the study.
Business mode Main product or service involves Al Include only study-relevant companies.

Table 1 presents the criteria for selecting startups, which include five key aspects (1) companies must
have raised over $1 million and be stable, (2) founded after 2022 to reflect the latest Al developments, (3) have
websites in English or German for accessible data, and (4—5) have core or main products and services directly
involving AI [30]. These criteria ensured that only financially stable, up to date, and Al focused startups were
included, providing a strong foundation for analyzing global Al business models [31].

3.2. Generating Case Dataset

This process resulted in a curated collection of 164 global startups, detailed in Table 1. Various data
sources, including websites, business portals like Kaggle, white papers, and investor interviews, were utilized
to comprehensively understand each startup operations, performance, and strategic direction [32]. On average,
3.8 different data sources per startup were consulted, demonstrating our commitment to thorough research.

3.3. Determining Business Characteristics

This study identify crucial business characteristics, focusing on global startup environments and
unique attributes of our firm [33]. We start by selecting 162 diverse global startups as representative cases,
ensuring a representative sample through stratified random sampling techniques to capture the heterogeneity
of global Al startup ecosystems [34]. We then develop a systematic categorization system tailored for global
operations, analyzing business strategies across various countries. This results in a comprehensive historical
analysis revealing four dominant business models [35]. The methodology involves selecting 162 global startups
and developing a systematic categorization to reveal dominant business models.

4. RESULTS AND DISCUSSION

The Results and Discussion section reveals that the integration of Artificial Intelligence (Al) sig-
nificantly enhances technopreneurial innovation by automating processes, enabling predictive analytics, and
improving service personalization [36]. The study identifies four main Al driven business model archetypes
deep technology innovator, data and analytics providers, Al based product or service developers, and Al en-
ablers each with distinct revenue structures and capability requirements [37]. Al adoption improves operational
efficiency and decision making but faces challenges such as data quality, model bias, and the need for tech-
nical expertise. The discussion highlights that Al incorporation creates new value propositions and revenue
mechanisms like feature based subscriptions, licensing, and customized Al services [38]. Success in Al driven
technopreneurship depends on an organization ability to embed Al into its business processes supported by
strong talent, infrastructure, and adaptive management. Additionally, ethical and governance challenges in-
cluding data privacy and fairness necessitate transparent and accountable Al frameworks [36].
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4.1. Research Implementation: Categorizing Global Startup Business Models

When classifying Worldwide Startup business models based on their value propositions, a detailed
strategy includes key criteria such as principal Al technology, data type, data source, and hardware provi-
sion [39]. “Principal Al technology” refers to core Al technology essential for a company functionality and
marketing.
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Figure 1. Data Visualization of the Worldwide Startup

Figure 1 Data Visualization of the Worldwide Startup illustrates the distribution of Artificial Intelli-
gence (Al) based startups across various global industry sectors [40]. The visualization shows that the Software
sector has the highest number of startups (79), followed by E-commerce (74), Blockchain (67), and Food and
Beverage (52), indicating that these fields have the most extensive adoption of Al for business innovation.
Meanwhile, sectors such as Real Estate (26), Mobility (29), and Cybersecurity (22) have fewer startups, re-
flecting that Al adoption in these areas is still developing [41].
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Figure 2. Business Model Taxonomy of Al Startups

Figure 2 Business Model Taxonomy of AI Startups illustrates the classification framework of Al-
based startup business models across four main dimensions: Value Proposition, Value Architecture, Value
Network, and Value Finance. In the Value Proposition dimension, Al startups combine software products and
services targeting both B2B and B2C segments, emphasizing cost efficiency, additional revenue generation, and
intangible value through energy efficiency and strategic decision making. The Value Architecture highlights
the use of core Al technologies such as Computer Vision, Natural Language Processing, Data Processing, and
Robotics to support key business activities. The Value Network dimension showcases variations in energy
systems and supply chainsranging from independent to distributed models reflecting operational flexibility
among Al startups. Finally, the Value Finance dimension outlines diverse revenue models including product
licensing, subscriptions, and performance based income.

5. MANAGERIAL IMPLICATIONS

Managers should strategically invest in Al infrastructure, skilled talent, and analytical systems to
build sustainable innovation capabilities. Developing flexible business models is essential, enabling revenue
generation through Al-based subscriptions, licensing, or customized solutions. Strong data governance and
ethical frameworks must be established to ensure transparency, fairness, and stakeholder trust. Organizations
are encouraged to adopt rapid experimentation and market validation approaches to align Al-driven products
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with customer needs. Leadership plays a key role in fostering an adaptive culture that supports continuous
learning and innovation. Furthermore, implementing Al technologies requires a commitment to long-term
development, which includes addressing the challenges of data quality, model bias, and scalability issues.
Finally, effective risk management and organizational readiness are crucial to addressing challenges related
to data quality, bias, and the cost of Al implementation, while ensuring that Al initiatives align with overall
strategic objectives.

6. CONCLUSION

The rapid integration of Artificial Intelligence (Al) in the entrepreneurial ecosystem has fundamen-
tally transformed how startups innovate, operate, and create value. This study demonstrates that Al acts as
both a technological driver and strategic enabler for developing novel business models that differ significantly
from traditional IT based organizations. By analyzing 162 global startups, the research identified four archety-
pal business models Deep Tech Researcher, Data Analytics Provider, Al Product/Service Provider, and Al
Development Facilitator each offering distinctive approaches to leveraging Al technologies for competitive ad-
vantage and sustainable innovation. These findings confirm that Al not only enhances operational efficiency
and decision making but also introduces new forms of value creation through data utilization, automation, and
intelligent personalization.

Moreover, the study underscores that successful Al driven technopreneurship relies on the alignment
between technology, organizational capability, and ethical governance. Startups that effectively integrate Al
into their business strategies tend to demonstrate agility, adaptability, and scalability in dynamic markets.
However, the research also highlights persistent challenges related to data quality, bias, talent scarcity, and
regulatory uncertainty, all of which require strong ethical frameworks and responsible governance. Therefore,
the implementation of Al should go beyond technical innovation, emphasizing transparency, inclusivity, and
continuous learning to ensure that technology serves both business goals and societal well being.

Finally, this study contributes to the broader understanding of Al role in entrepreneurship and pro-
vides a foundation for future research exploring the evolving interplay between Al technologies and business
strategies. The proposed taxonomy serves as a useful tool for both academics and practitioners in categoriz-
ing and understanding Al based business model innovations globally. Future studies should investigate how
emerging technologies such as generative Al, edge computing, and autonomous systems will further reshape
technopreneurial models and value creation mechanisms.
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