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infrastructures, structural inefficiencies, a shortage of specialized talent,
alongside legal and financial barriers within the startup ecosystem. By
identifying the key Al challenges in the development of the lean startup
ecosystem, this study fosters a deeper understanding of the existing barriers.
Consequently, it can play a pivotal role in offering practical solutions and
formulating effective policies to overcome these hurdles and optimally leverage
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Extended Abstract

Introduction

In today's dynamic business landscape, startups play an indispensable role in economic
development, job creation, and the advancement of innovation. Meanwhile, the "Lean Startup”
approach—emphasizing rapid learning cycles, building a minimum viable product (MVP), and
continuously evaluating customer feedback—has become a dominant paradigm for mitigating risk
and accelerating growth. With the emergence of breakthrough technologies, the growing role of
artificial intelligence (Al) in enhancing efficiency, expediting development processes, and improving
strategic decision-making in these startups has garnered unprecedented attention. Al possesses the
capacity to ensure the sustainable development of lean startups by optimizing processes, increasing
efficiency, and bolstering competitiveness. However, integrating this advanced technology into the
startup ecosystem is not without its challenges. A review of the research literature indicates that
while numerous studies have focused on the benefits of Al, the obstacles and challenges along this
trajectory have been less deeply explored. For instance, studies show that risks such as the
replacement of human interactions, challenges related to algorithmic decision-making, and a heavy
reliance on big data and advanced technologies can disrupt the growth trajectory of startups.
Prasanth et al. (2023) introduced Al as a strategic tool to reduce market risk and enhance innovation
in digital startups but emphasized the need to investigate its long-term effects on sustainability.
Similarly, Singh et al. (2024), while highlighting the role of data science and machine learning in
value creation, warned against overlooking the limited access that small startups have to these
technologies. In this vein, Roundy (2022) warns that replacing traditional and human interactions
with Al might disrupt the process of pursuing and identifying entrepreneurial opportunities, and
Boudini (2020) emphasizes the risk of undermining human skills in creative processes. Given the
existing research gap, which has predominantly focused on the positive aspects and innovative
functions of Al (such as the study by Casero and Coelho in 2018), the current study was designed to
bridge this scientific void. The primary objective of this research is "the qualitative identification and
analysis of Al challenges in the development of the lean startup ecosystem," based on the premise
that the accurate recognition and control of these challenges can lead to the effective, responsible,
and transparent utilization of Al within the entrepreneurial ecosystem.

Research Method

In terms of purpose, this study falls into the category of applied research, as its findings can be
directly utilized by science and technology policymakers, venture capitalists, and startup founders to
eliminate existing barriers. Regarding data collection and analysis, this research is based on a
qualitative approach and employs a thematic analysis strategy. The qualitative approach allows the
researcher to profoundly explore complex and multifaceted phenomena, such as the challenges of
implementing emerging technologies, within their real-world context. The study population
comprised experts, prominent specialists in the field of Al, and faculty members of universities in
Kermanshah province who possessed profound theoretical knowledge and practical experience in
the region's startup ecosystem. Given the specialized nature of the topic, purposive sampling,
followed by the snowball technique, was utilized to select participants. This process continued until
theoretical saturation was achieved. Ultimately, the required data were collected through in-depth
interviews with 12 experts. The primary data collection instrument was semi-structured expert
interviews, which enabled the exploration of the hidden dimensions of Al challenges. Following the
transcription of the interviews, the data were coded and analyzed using thematic analysis. To ensure
the quality of the qualitative findings, validity and reliability indices were meticulously examined.
To measure the reliability (dependability) of the research instrument, the inter-coder agreement
method was employed, yielding a Cohen's Kappa coefficient of 0.75; this value indicates a high and
acceptable level of agreement among the coders. Furthermore, to confirm the validity of the
research, a tripartite strategy comprising "researcher's sensitivity and precision in the analysis
process," “expert validation and member checking,” and "a pluralistic approach (triangulation) in
data collection and evaluation™ was used to ensure the robustness and scientific credibility of the
findings.
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Results and Discussion

The analysis of data extracted from the expert interviews led to the identification and extraction of a
comprehensive network of themes related to the challenges of developing an Al-driven lean startup
ecosystem. The coding process revealed that the existing challenges could be categorized into 43
basic themes (initial codes), 8 organizing themes (intermediate categories), and ultimately 3
overarching themes (main themes). The three overarching themes constituting the main barriers are
as follows:

A) Weakness in Technological and Data-Driven Infrastructures

This overarching theme was identified as one of the most fundamental challenges. The nature of Al
is such that it has an absolute dependence on massive datasets and powerful processing
infrastructures. The findings indicate that lean startups face severe inefficiencies in data analysis and
utilization. A shortage of technical resources, a lack of advanced hardware and software
infrastructures, inaccessibility to powerful servers and cloud computing systems, alongside low
internet speed and quality, are considered major obstacles in this domain. Developing an Al-based
lean business model requires rapid data processing cycles; the weakness of these infrastructures
practically brings the execution of innovative projects to a standstill.

B) Structural Inefficiency and Shortage of Specialized Personnel

The second major category of challenges pertains to human and organizational issues. Al is not
merely a technological tool; rather, its implementation necessitates a shift in mental paradigms and
organizational structures. The findings revealed that cognitive and managerial challenges in
confronting emerging technologies, resistance to change, and structural and organizational
deficiencies in the startup ecosystem are deemed serious barriers. Furthermore, the severe shortage
of a skilled workforce simultaneously proficient in Al concepts and lean business models, coupled
with the lack of coherent training programs and poor technological acculturation, has hindered the
absorption and localization of this technology within startups.

C) Legal and Financial Barriers in the Startup Ecosystem

The development and deployment of intelligent algorithms require massive investments and
transparent legal frameworks. The research results indicate that security and legal barriers, such as
ambiguities in data intellectual property, issues related to user privacy, and the absence of clear
regulations regarding Al accountability, severely restrict innovation. Additionally, financial
constraints in covering the high costs of developing and maintaining Al-based systems exert double
pressure on startups operating with limited financial resources.

Conclusion and Recommendations

This research was conducted with the aim of deeply exploring and identifying the challenges of
integrating Al into the lean startup ecosystem. The results demonstrated that to leverage Al, startups
face an intertwined network of infrastructural, structural-human, and legal-financial barriers. The
primary innovation of this study, compared to prior literature, is shifting the perspective from "solely
focusing on the benefits of Al" to "a critical analysis of its challenges and obstacles," which provides
a more realistic understanding for policymaking. From a theoretical explanation standpoint, the
findings of this study elegantly align with the concept of "absorptive capacity” in Cohen and
Levinthal's (1990) theory. Based on this theoretical framework, startups can only succeed in utilizing
disruptive technologies like Al when they possess the ability to recognize, assimilate, and
commercially exploit new knowledge. However, as our findings indicated, the severe weakness in
data infrastructures (such as the absence of comprehensive databases and advanced cloud computing
systems) and the shortage of specialized personnel have severely limited this absorptive capacity
within the startup ecosystem. In comparative discussion with global literature, the findings of this
research are consistent with the study by Singh et al. (2024) regarding the profound dependence of
startup performance on advanced technologies such as data science and machine learning.
Furthermore, the experts' emphasis on security and data challenges corroborates the concerns raised
by Dinh and Thai (2018), who stressed the necessity of valid data and secure data infrastructures; in
this regard, utilizing technologies such as decentralized ledgers could serve as a solution to enhance
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transparency and trust in Al outputs. It should be noted that restricted access to big data, analytical
tools, specialized software, and high-speed internet exacerbates the implementation status of Al
projects in countries like Iran, which face broader challenges such as international sanctions, foreign
exchange and financial limitations, and fundamental infrastructural problems.
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