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ABSTRACT 

The primary objective of the present study was to design and explain an entrepreneurship model for artificial intelligence–based businesses, 

with a focus on the information and communications technology and computer software industries in knowledge-based companies located in 

Tehran Province. In terms of purpose, the study was applied, and in terms of approach, it was a qualitative study employing a sequential 

exploratory design. In the qualitative phase, grounded theory was applied using the systematic approach to identify and conceptualize the 

dimensions, components, and relationships among the variables affecting AI-based entrepreneurship. The qualitative research field consisted 

of senior and middle managers, specialists, experts, and experienced employees working in the information and communications technology 

and computer software industries of knowledge-based companies in Tehran Province. Participants were selected through purposive 

sampling, which continued until theoretical saturation was reached. Qualitative data were collected through semi-structured interviews and 

analyzed using MAXQDA 2024. To enhance the credibility and trustworthiness of the data, triangulation and Lincoln and Guba’s criteria, 

including credibility, transferability, dependability, and confirmability, were employed. The findings indicated that the entrepreneurship model 

for AI-based businesses consists of an interconnected set of causal conditions, contextual conditions, intervening conditions, strategies, and 

consequences. The causal conditions included factors such as market needs and technological gaps, entrepreneurial opportunity recognition, 

and customers’ digital preferences, all of which played a fundamental role in the formation of AI-based entrepreneurship. The contextual 

conditions included the need to establish a knowledge-based ecosystem, policymaking and regulations, financial capabilities and initial 

investment, advanced technological capacities, specialized human capital, team competencies, and intraorganizational collaboration. 

Intervening conditions, including legal and regulatory constraints associated with sensitive data and cybersecurity, as well as economic 

restrictions and sanctions, were also found to affect the development of entrepreneurship. According to the findings, the key strategies were 

the development of strategic collaborations, product development and upgrading, digital marketing and market penetration, and human capital 

empowerment. Finally, the consequences of implementing the model included economic and financial maturity, the development of 

technological authority, social and employment effects, digital transformation in upstream industries, and software export development. 

Keywords: artificial intelligence–based entrepreneurship, knowledge-based companies, information and communications technology, 

grounded theory, structural equation modeling, digital economy 

 

Introduction 

Artificial intelligence (AI) has become one of the most consequential technological forces reshaping 

contemporary economies, organizational structures, business models, and entrepreneurial processes. Its influence 
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extends beyond the automation of routine tasks and increasingly encompasses opportunity recognition, product 

design, customer analysis, organizational decision-making, knowledge creation, and the development of new forms 

of value. In this context, AI-based entrepreneurship refers to the process through which entrepreneurs identify, 

create, develop, and exploit business opportunities by using intelligent algorithms, machine learning, natural 

language processing, data analytics, automation, and related digital technologies. Unlike conventional forms of 

entrepreneurship, AI-based entrepreneurship is fundamentally dependent on data, computational infrastructure, 

specialized knowledge, dynamic learning capabilities, and the capacity to transform technological outputs into 

scalable commercial solutions. Recent literature has therefore emphasized that AI is not merely an operational tool 

but an entrepreneurial resource capable of altering how opportunities are discovered, evaluated, and 

commercialized across industries (1, 2). 

The rapid diffusion of AI has changed the nature of innovation by enabling firms to analyze large volumes of 

heterogeneous data, predict market behavior, personalize services, improve operational efficiency, and design 

products that continuously adapt to user needs. AI technologies can reduce uncertainty in entrepreneurial decision-

making by providing more accurate information about market trends, consumer preferences, production constraints, 

and emerging risks. They can also shorten product-development cycles, facilitate experimentation, and enable firms 

to create business models based on intelligent platforms, digital services, predictive analytics, and automated 

interactions. The integration of AI with other advanced technologies, such as blockchain, cloud computing, and 

digital platforms, has further expanded the scope of business innovation and created new mechanisms for trust, 

coordination, and value exchange (3). Consequently, entrepreneurship in AI-based businesses must be understood 

as a multidimensional phenomenon in which technological capabilities interact with strategic orientation, 

organizational learning, market conditions, human capital, regulatory institutions, and financial resources. 

The expanding academic literature on AI and entrepreneurship confirms that this relationship is complex and 

extends across technological, organizational, educational, social, and institutional domains. A comprehensive 

hybrid review of AI technologies and entrepreneurship demonstrates that AI influences entrepreneurial activities 

through several mechanisms, including enhanced opportunity identification, automated decision support, business 

model innovation, improved resource allocation, and more precise customer targeting (1). Similarly, recent research 

has shown that AI can stimulate business innovation by enabling firms to generate novel ideas, reconfigure existing 

capabilities, and develop more responsive and scalable entrepreneurial ventures (2). These developments suggest 

that the success of AI-based businesses depends not only on access to advanced technology but also on the ability 

of entrepreneurs to integrate technical knowledge with market insight, strategic thinking, and organizational 

execution. 

The information and communications technology (ICT) and computer software industries occupy a central 

position in this transformation because they provide both the infrastructure and the commercial applications through 

which AI is developed and deployed. Within the ICT sector, AI-driven innovation is associated with the creation of 

intelligent software, automated services, predictive systems, adaptive platforms, and data-based solutions for public 

and private organizations. Research on AI-driven innovation in the ICT sector indicates that artificial intelligence 

can enhance competitiveness, improve service delivery, and support the emergence of new entrepreneurial 

ecosystems, particularly when firms possess sufficient digital capabilities and operate within supportive institutional 

environments (4). The ICT sector is therefore not merely a user of AI technologies; it is one of the principal 

environments in which AI-based entrepreneurial opportunities are generated, tested, and scaled. 
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The growing importance of AI is also evident in specialized scientific and professional applications. For example, 

the use of machine learning for noninvasive clinical assessment demonstrates how AI can transform expert 

knowledge into practical decision-support systems and create opportunities for technology-based product and 

service development (5). Although such applications may emerge in specific sectors, their entrepreneurial 

significance is broader. They show that AI-based ventures can create value by converting complex datasets into 

actionable insights, reducing the time and cost of professional assessment, and developing solutions that can be 

adapted to different markets. Similar developments are observable in healthcare, finance, manufacturing, 

education, transportation, agriculture, and public services. These cross-sector applications reinforce the need for 

entrepreneurship models capable of explaining how technological knowledge becomes a commercially viable and 

institutionally sustainable business. 

AI-based entrepreneurship is closely connected to the broader concept of digital entrepreneurship. Digital 

entrepreneurship refers to entrepreneurial activities in which digital technologies play a central role in creating, 

delivering, and capturing value. Compared with traditional entrepreneurship, digital entrepreneurship often involves 

lower geographical constraints, faster scaling, platform-based interactions, and a greater dependence on digital 

networks and data resources. Reviews of digital entrepreneurship emphasize that entrepreneurial success in digital 

environments is influenced by digital competencies, technological infrastructure, innovation capacity, network 

relationships, and the ability to respond to rapidly changing markets (6). AI-based entrepreneurship may be 

considered an advanced form of digital entrepreneurship because it relies not only on digital channels but also on 

systems capable of learning, prediction, pattern recognition, and autonomous or semi-autonomous decision-

making. 

The emergence of data-driven smart business ecosystems further highlights the systemic nature of AI 

entrepreneurship. AI-based ventures rarely operate in isolation; rather, they depend on relationships with 

universities, accelerators, investors, regulatory bodies, technology providers, customers, and other firms. A data-

driven smart business ecosystem requires mechanisms for data sharing, technological integration, organizational 

coordination, and continuous innovation (7). In such an ecosystem, the quality of institutional linkages can determine 

whether entrepreneurial ideas remain at the experimental stage or progress toward commercialization and market 

expansion. The development of AI-based entrepreneurship therefore requires a coherent ecosystem in which 

technological, financial, legal, educational, and organizational resources are aligned. 

Knowledge-based companies are particularly important in this process because they serve as intermediaries 

between scientific knowledge and commercial application. Such companies convert research findings, specialized 

expertise, and technological capabilities into marketable products and services. Their role is especially significant 

in economies seeking to reduce dependence on traditional industries and strengthen innovation-driven growth. 

Research addressing the role of knowledge-based companies in international entrepreneurship indicates that these 

firms can facilitate market entry, knowledge transfer, technological upgrading, and the internationalization of 

innovation-oriented businesses (8). However, their success depends on access to specialized personnel, financing, 

supportive regulations, intellectual property protection, international networks, and markets capable of adopting 

advanced products. 

In Tehran Province, the concentration of universities, research institutions, technology parks, financial 

organizations, government agencies, skilled professionals, and knowledge-based companies creates substantial 

potential for AI-based entrepreneurship. Tehran represents the principal center of Iran’s ICT and software industries 
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and provides an environment in which technological expertise, entrepreneurial activity, and institutional resources 

are comparatively concentrated. Nevertheless, concentration alone does not guarantee successful 

entrepreneurship. Knowledge-based companies face challenges related to unstable economic conditions, restricted 

access to international technologies, financial uncertainty, sanctions, data governance, cybersecurity, licensing 

procedures, talent migration, and limited access to global markets. These conditions can simultaneously create 

incentives for local innovation and impose major barriers on commercialization and growth. 

The entrepreneurial performance of AI-based businesses is also shaped by the characteristics and competencies 

of entrepreneurs and entrepreneurial teams. Empirical evidence from the creative industries shows that 

entrepreneurial characteristics and competencies can significantly affect business performance, particularly when 

they include opportunity recognition, innovation, risk management, strategic orientation, and the ability to mobilize 

resources (9). In AI-based ventures, these competencies must be combined with technical literacy, data-oriented 

decision-making, interdisciplinary collaboration, and the ability to manage uncertainty arising from rapid 

technological change. Entrepreneurial teams must often integrate software engineering, data science, product 

management, marketing, legal expertise, and domain-specific knowledge. Accordingly, team composition and 

internal collaboration are likely to constitute central dimensions of any model designed to explain entrepreneurship 

in AI-based businesses. 

Opportunity recognition is especially important because AI technologies create both explicit and latent market 

opportunities. Entrepreneurs may identify demand for automation, cost reduction, personalization, risk prediction, 

intelligent customer service, or data-based decision support. They may also discover market gaps where existing 

foreign software is not adapted to local language, regulations, culture, or organizational practices. In technology-

oriented sectors, the ability to convert academic knowledge into commercial solutions is a critical entrepreneurial 

function. Studies of technological and innovative entrepreneurship have shown that market conditions, institutional 

support, knowledge resources, infrastructure, and innovation capabilities collectively affect the development of 

entrepreneurial activities in specialized industries (10). These findings support the view that AI-based 

entrepreneurship cannot be reduced to individual initiative; rather, it emerges from the interaction between 

entrepreneurial agency and a wider technological and institutional environment. 

The economic and social consequences of entrepreneurship also increase the importance of developing an 

explanatory model. Entrepreneurship can contribute to employment creation, income generation, regional 

development, and economic growth. Research examining entrepreneurship and employment in the tourism 

industry, for instance, demonstrates that sectoral development can create entrepreneurial opportunities and 

positively affect economic performance (11). Although AI-based businesses differ from tourism enterprises, the 

underlying principle remains relevant: when entrepreneurial activity is supported by appropriate capabilities and 

institutions, it can generate direct and indirect employment, stimulate complementary industries, and contribute to 

broader economic development. In AI-intensive sectors, the value added of employment may be particularly high 

because jobs often require advanced technical and analytical skills. 

Sustainable entrepreneurship provides another important perspective. AI technologies can support sustainability 

by optimizing resource use, reducing waste, improving logistics, monitoring environmental conditions, and enabling 

more efficient business processes. An analysis of AI-based technologies in sustainable entrepreneurship indicates 

that intelligent systems can facilitate innovation that simultaneously addresses economic, environmental, and social 

objectives (12). Nevertheless, sustainability requires more than technical efficiency. It also requires ethical data use, 
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responsible governance, transparency, cybersecurity, and attention to the social consequences of automation. An 

entrepreneurship model for AI-based businesses should therefore account for both value creation and the 

responsibilities associated with data-intensive innovation. 

The importance of education and skills development is equally evident. AI entrepreneurship depends on a 

workforce capable of understanding technological principles, identifying commercial applications, and continuously 

updating its knowledge. Research on AI and entrepreneurship education has emphasized that higher education 

institutions should integrate AI literacy, entrepreneurial thinking, and practical innovation capabilities to prepare 

students and professionals for post-pandemic economic environments (13). Business education can also use AI 

tools to improve learning, decision-making, simulation, and problem-solving, thereby strengthening the 

competencies required for modern entrepreneurship (14). These educational developments are directly relevant to 

knowledge-based companies because their capacity for innovation depends on the continuous development of 

specialized human capital. 

At the same time, the use of AI in education illustrates the dual nature of technological innovation. Studies 

addressing AI in teaching and learning have identified benefits such as personalization, rapid access to information, 

and improved instructional support, alongside disadvantages related to dependence, inaccurate outputs, ethical 

concerns, and reduced human interaction (15). Similar advantages and limitations have been reported in specialized 

educational fields, including chemistry education, where AI can support visualization and individualized learning but 

may also produce reliability and implementation challenges (16). Historical studies and history education likewise 

demonstrate that AI can expand access to sources and analytical tools while raising methodological, 

epistemological, and ethical concerns regarding interpretation, authenticity, and bias (17). These observations are 

relevant to entrepreneurship because they show that market opportunities created by AI are accompanied by risks 

that must be addressed through responsible product design and effective governance. 

The ethical challenges associated with AI are particularly visible in knowledge production and information 

environments. Large language models have transformed scholarly communication by assisting with writing, 

summarization, translation, and information retrieval, while simultaneously raising concerns regarding authorship, 

originality, accuracy, accountability, and research integrity (18). Research on AI and information-seeking behavior 

further indicates that intelligent systems increasingly mediate how individuals locate, evaluate, and use information, 

thereby creating opportunities for innovative services but also requiring attention to information quality, trust, and 

user behavior (19). Bibliometric analyses of influential AI research in library and information science show that the 

field has expanded rapidly and has developed into a significant interdisciplinary research domain (20). For AI-based 

businesses, these developments highlight the importance of trustworthiness, transparency, and data quality as both 

ethical obligations and sources of competitive advantage. 

Regulatory and institutional conditions are therefore central to the viability of AI entrepreneurship. AI-based 

products may involve sensitive data, automated recommendations, intellectual property, privacy concerns, and 

cybersecurity risks. Entrepreneurs must navigate uncertain or evolving regulatory frameworks while maintaining 

sufficient flexibility to innovate. Excessive ambiguity can discourage investment, delay commercialization, and 

increase legal risk, whereas clear and proportionate regulation can strengthen trust and market stability. The need 

for a balanced institutional environment is particularly important in emerging economies, where legal frameworks 

may not evolve at the same speed as technological innovation. In addition, economic restrictions, sanctions, 
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exchange-rate volatility, and limited access to international application programming interfaces, software licenses, 

and advanced hardware may significantly influence the strategic choices of AI-based firms. 

Models of entrepreneurship developed in other organizational settings provide useful methodological precedents 

but may not fully capture the distinctive characteristics of AI-based businesses. For example, an entrepreneurship 

model developed for non-presential services in a public social security organization demonstrates the value of 

identifying causal conditions, contextual factors, intervening conditions, strategies, and outcomes within a specific 

institutional setting (21). However, AI-based businesses differ because their products are data-intensive, technically 

complex, rapidly evolving, and potentially scalable across geographical boundaries. They also require a stronger 

integration of technological infrastructure, specialized human capital, intellectual property, cybersecurity, and digital 

market orientation. Consequently, a context-specific model is needed to explain how these factors interact within 

knowledge-based ICT and software companies. 

Despite the expansion of research on AI, business innovation, digital entrepreneurship, and entrepreneurial 

ecosystems, an important gap remains in understanding the integrated process through which AI-based 

entrepreneurship develops in knowledge-based companies in Tehran Province. Existing studies often focus on 

isolated dimensions, such as technological adoption, entrepreneurial competencies, education, sustainability, 

business innovation, or digital ecosystems. Fewer studies have examined the complete configuration of causal 

drivers, contextual foundations, intervening constraints, strategic actions, and economic, technological, and social 

consequences within a single explanatory framework. Moreover, models developed in other countries or industries 

may not adequately reflect the regulatory, economic, technological, and institutional realities of Iran’s knowledge-

based sector. 

Addressing this gap requires an exploratory qualitative approach capable of deriving concepts directly from the 

experiences of managers, specialists, experts, and experienced employees involved in AI-based businesses. 

Grounded theory is particularly appropriate because it enables the systematic identification of categories and the 

development of an explanatory model based on empirical data. Such a model can provide both theoretical and 

practical value by clarifying the mechanisms through which market needs, entrepreneurial opportunity recognition, 

digital customer preferences, technological capabilities, human capital, financial resources, regulations, sanctions, 

strategic collaborations, product development, marketing, and organizational learning interact. It can also support 

policymakers, investors, universities, accelerators, and company managers in designing interventions that 

strengthen the development and sustainability of AI-based entrepreneurship. 

Accordingly, the aim of the present study was to design and explain an entrepreneurship model for artificial 

intelligence–based businesses, with a focus on the information and communications technology and computer 

software industries in knowledge-based companies in Tehran Province. 

1. Methodology 

In terms of research approach, the present study was conducted using a qualitative research method. The study 

was based on grounded theory. In terms of purpose, it was an applied study, while its method and strategy in the 

qualitative phase were exploratory-inductive. It was exploratory because the study sought to identify, extract, and 

explore the components, elements, and dimensions of entrepreneurship in artificial intelligence–based businesses. 

In this study, semi-structured interviews were used as the data collection instrument for identifying, extracting, 

and exploring the components, elements, and dimensions of the entrepreneurship model for artificial intelligence–
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based businesses. The interviews were conducted with experts. To assist the interviewees, a list of guiding 

dimensions and components was developed based on a review of entrepreneurship in artificial intelligence–based 

businesses and presented to the experts. 

Open-ended interviews were used to collect the data in this study. Given the exploratory and qualitative nature 

of the research, this instrument was considered the most appropriate means of achieving the research objectives. 

Following initial coordination with knowledgeable experts and specialists in knowledge-based companies in 

Tehran Province, preliminary interviews were conducted. At this stage, 15 experienced managers and experts from 

knowledge-based companies and the information and communications technology industry were selected as the 

initial participants. The interviews were conducted over a 10-day period. After the interviews had been conducted 

and analyzed, the findings were returned to the participants for verification of their accuracy and correctness. This 

process ensured that the findings and the designed model were grounded in the participants’ actual experiences 

and realities and possessed the required validity and reliability. Participant confirmation further indicated that the 

AI-based entrepreneurship model developed in this study could be used as an applied framework for knowledge-

based companies and the information and communications technology industry. 

The participants in the qualitative phase, who were selected to identify, extract, and explore the components, 

elements, and dimensions of the AI-based entrepreneurship model, consisted of employees working in the 

information and communications technology and computer software industries of knowledge-based companies in 

Tehran Province who had prior experience working in a knowledge-based company. Senior and middle managers, 

experts and specialists, and experienced employees in the information and communications technology and 

computer software industries of knowledge-based companies in Tehran Province constituted the research 

population in this phase. 

The qualitative sample was selected from among experts in online marketing and sales through purposive 

sampling and the snowball sampling strategy. Interviews continued until theoretical saturation was reached. 

Specifically, after interviews had been conducted with 15 participants, no new data or concepts emerged, and the 

components, elements, and dimensions of the AI-based entrepreneurship model began to recur. 

The data were analyzed using the grounded theory technique. Concepts, categories, and propositions are the 

three principal elements of qualitative content analysis. Qualitative content analysis is conducted in three main 

stages: 

a. Open coding: In content analysis, the smallest meaningful units are first identified, and the initial themes are 

formed. 

b. Axial coding: At this stage, similarities and relationships among the identified initial themes are examined, 

and several related initial themes are combined to form concepts. 

c. Selective coding: At a higher level, the concepts obtained from the preceding stage, namely axial coding, 

are differentiated and refined. Several related concepts are then integrated to form categories, ultimately leading to 

the central proposition, namely the explanation of the entrepreneurship model for artificial intelligence–based 

businesses. 

The qualitative data analysis was based on the grounded theory strategy and Strauss and Corbin’s systematic 

framework. Accordingly, the research process was founded on inductive logic and constant comparison, with data 

collection and analysis conducted simultaneously and iteratively. At the operational stage, following precise 

verbatim transcription of the interviews, the extracted texts were reviewed several times. This procedure enabled 
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the identification of meaning units and conceptual indicators embedded in the data before the three coding stages 

began and established the foundation for developing the conceptual model. 

During open coding, the interview transcripts were examined and labeled line by line and statement by statement. 

In addition to assigning appropriate conceptual codes, in vivo codes were used to accurately reflect the participants’ 

language and intended meanings. Semantically similar and related codes were classified and integrated into initial 

concepts. The characteristics and dimensions of each concept were then defined and specified to clearly distinguish 

among the concepts. Concurrently with the coding process, continuous comparisons were made among events, 

existing codes, and emerging concepts, leading to the revision, integration, or separation of codes to improve the 

precision and comprehensiveness of the analysis. Theoretical memos were also prepared and maintained to 

document ideas, questions, provisional hypotheses, and the course of analytical decision-making. These memos 

played an important role in clarifying the analyst’s reasoning and decision-making process and in developing the 

final theory. 

During the main coding stage, the data were organized and classified according to a newly developed structure. 

Through the development of a conceptual network of different codes and continuous comparison, shared codes 

were identified and axial categories were extracted. Through an iterative and gradual process, and based on the 

comprehensive set of indicators and concepts derived from the initial coding, the final categories and subcategories 

were carefully determined and stabilized. Where theoretical ambiguity or gaps in the data were identified, purposive 

theoretical sampling was employed to collect supplementary data, thereby enriching the conceptual content of the 

categories and defining their conceptual boundaries more precisely and transparently. This flexible and iterative 

approach ensured that the final concepts and categories provided a deep and comprehensive understanding of the 

phenomenon under investigation and possessed the required validity and reliability. 

During selective coding, the category with the greatest explanatory and integrative capacity was selected as the 

central core category. The other categories were then coherently and systematically organized around this central 

category. In this manner, the principal phenomenon under investigation and its relationship with causal, contextual, 

and intervening conditions, action and interaction strategies, and the resulting consequences were systematically 

examined and mapped. By emphasizing causal relationships and distinguishing different levels of contextual 

conditions from intervening conditions, the logic of actions and the underlying mechanisms of the phenomenon 

were clearly explained. At this stage, a comprehensive theoretical narrative was developed, and theoretical 

propositions explaining the relationships among conditions, strategies, and consequences were formulated. 

Through repeated returns to the data and the research field, provisional propositions were tested, exceptional cases 

were identified, and existing gaps were addressed until theoretical saturation was achieved. The final outcome of 

this process was a coherent and comprehensive conceptual model illustrating the mechanisms underlying the 

emergence and continuity of the phenomenon under investigation. 

2. Findings and Results 

In grounded theory, the core phenomenon refers to the central event or condition that attracts the primary 

attention of the participants and around which a set of actions and interactions is organized for its management, 

control, or resolution. As the principal integrative axis of the categories, this phenomenon guides the theoretical 

narrative and causes the other categories and their relationships to converge around it, thereby giving them 

meaning and direction. In this study, the core phenomenon was conceptualized as entrepreneurship in artificial 
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intelligence–based businesses, with a focus on ICT and computer software in knowledge-based companies in 

Tehran Province. This phenomenon represents a strategic, deliberate, and continuous process pursued for the 

purpose of creating, developing, and exploiting commercial opportunities in artificial intelligence and information 

technology. Within this framework, entrepreneurs create value and competitive advantage in the market through 

the development and representation of their ideas, opportunities, and capabilities. Therefore, in the paradigmatic 

model of the study, the core phenomenon constitutes the central point around which causal, contextual, and 

intervening conditions, strategies, and consequences are organized, thereby shaping the explanatory logic of the 

theory emerging from the data. 

Table 1. Open Codes and Categories Related to the Core Phenomenon 

Open Codes Axial Codes Selective 
Codes 

Innovation in the delivery of intelligent 
software services/products 

Entrepreneurship in artificial intelligence–based businesses, with 
a focus on ICT and computer software in knowledge-based 
companies in Tehran Province 

Core 
phenomenon 

Alignment with the needs of the local 
market in Tehran Province 

  

Commercialization of artificial intelligence 
technical knowledge through start-up 
companies 

  

3.  

Within the grounded theory framework, causal conditions comprise events, experiences, and situational variables 

that directly contribute to the emergence, intensification, or transformation of the phenomenon and effectively initiate 

the actions and interactions associated with it. In terms of function, these conditions differ from contextual and 

intervening conditions because they primarily serve as motivators and drivers rather than as contextual foundations 

or moderating forces. They emerge before the phenomenon appears or at critical points in its development. From 

this perspective, causal conditions include factors that directly create the motivation, necessity, or decision for 

entrepreneurs to enter the domain of creating, developing, and exploiting commercial opportunities in artificial 

intelligence and influence their decision to enter this field. 

These factors, together with their corresponding codes, are presented in Table 2. 

Table 2. Open Codes and Categories Related to Causal Conditions 

Dimension Component Concepts 

Causal 
conditions 

Market needs and technological gaps Industry demand for intelligent process automation 

  The need to reduce operating costs through AI 

 Entrepreneurial opportunity 
recognition 

Monitoring global artificial intelligence trends by company 
managers 

  Identification of niche markets in the software industry 

  Capacity to transform academic knowledge into commercial 
products 

 Customers’ digital preferences High levels of digital literacy in Tehran’s target market  

  Changes in consumer behavior toward online services 

 

Accordingly, entrepreneurship in artificial intelligence–based businesses, with a focus on ICT and computer 

software in knowledge-based companies in Tehran Province, is driven by several factors, each of which is explained 

below. 

Market Needs and Technological Gaps 

The growing need of industries to optimize their structures constitutes one of the main drivers of entrepreneurship 

in artificial intelligence. Within Tehran’s economic ecosystem, manufacturing and service industries face challenges 
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such as rising operating costs and the inefficiency of traditional processes. Consequently, demand for intelligent 

process automation has become a strategic necessity. Artificial intelligence addresses technological gaps through 

big data analytics and accurate forecasting, thereby reducing human error and optimizing resource consumption. 

The gap between the current state of industries and the desired level of productivity therefore provides a unique 

opportunity for software-based knowledge companies to offer AI-based solutions, respond to critical market needs, 

and create economic value. 

Entrepreneurial Opportunity Recognition 

Opportunity recognition in knowledge-based companies in Tehran Province creates a systematic connection 

between the monitoring of global trends and local capabilities. By continuously observing international 

developments in machine learning algorithms and natural language processing, forward-looking managers have 

succeeded in identifying niche markets in the software industry that have not yet been saturated by major market 

actors. The explanatory basis of this driver lies in the capacity to convert intellectual capital and academic 

knowledge produced at leading universities in Tehran into commercial products. Entrepreneurship in this sector is 

therefore not merely an economic activity but an intelligent process of translating technical knowledge into practical 

tools. By analyzing gaps in the supply and demand of specialized software, this process significantly increases the 

likelihood of success for start-up businesses. 

Customers’ Digital Preferences 

The paradigm shift in consumer behavior and the improvement of digital literacy in the Tehran metropolitan area 

have created the environmental conditions necessary for the adoption of artificial intelligence innovations. The high 

concentration of educated people and widespread access to information technology infrastructure in Tehran have 

resulted in the emergence of customers who are not only familiar with online services but also expect the services 

they receive to be intelligent and personalized. High levels of digital preference therefore reduce market risk for 

knowledge-based companies because the costs of customer education and technology adoption are minimized in 

this market. Such cognitive and behavioral readiness in the target market acts as a catalyst that accelerates the 

penetration of AI-based products and encourages entrepreneurs to develop more sophisticated software based on 

intelligent user experiences. 

In grounded theory, contextual conditions comprise the specific situational characteristics within which the 

phenomenon occurs and acquires meaning. These conditions describe the temporal-spatial and cultural-

organizational context in which actions and interactions are formed to control, manage, and respond to the 

phenomenon. Contextual conditions determine how strategies become feasible, preferable, or constrained. They 

differ from causal conditions because, rather than initiating the phenomenon, they shape the manner in which it 

emerges, is formulated, and is addressed through strategies. Contextual conditions also differ from intervening 

conditions because they refer to specific characteristics of the context under investigation rather than broad, cross-

cutting, moderating forces. In this study, contextual conditions included a set of factors that provide the foundation 

for the emergence and development of the entrepreneurial process in AI-based businesses and influence its 

formation and pursuit. Within the axial coding framework, the contextual categories derived from the data, together 

with their corresponding codes and indicators, are presented in Table 3. 

Table 3. Open Codes and Categories Related to Contextual Conditions 

Dimension Component Concepts 
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Contextual 
conditions 

The need to establish a knowledge-based 
ecosystem 

Proximity and access to governmental and decision-making 
institutions 

  Presence of specialized digital-sector accelerators 

  Close collaboration with universities and research centers 

  Network interactions and strategic interfirm collaborations 

 Policymaking and regulations Governmental and nongovernmental support 

  Data privacy and ethical frameworks 

  Security and protection standards 

 Financial capabilities and initial investment Creation of financing opportunities and project budgeting 
models 

  Financial risk-taking 

 Advanced technological capacities Access to big data 

  Cloud computing and hardware infrastructure 

  Maturity of open-source algorithms 

 Specialized human capital Supporting engineering and computer science elites and 
preventing their migration 

  Technical competencies in artificial intelligence and complex 
problem-solving skills 

  Experience of technical teams in developing scalable 
software 

 Team competencies and intraorganizational 
collaboration 

Team culture and entrepreneurial orientation 

  Organizational learning capability 

 

Accordingly, entrepreneurship in artificial intelligence–based businesses, with a focus on the information and 

communications technology and computer software industries in knowledge-based companies in Tehran Province, 

requires attention to several contextual foundations and infrastructures, each of which is described below. 

The Need to Establish a Knowledge-Based Ecosystem 

The knowledge-based ecosystem in Tehran Province functions as a strategic cluster that facilitates the flow of 

knowledge through physical and institutional proximity. Direct access to decision-making institutions and the 

presence of specialized accelerators alongside leading universities reduce transaction costs and accelerate the 

process of transforming ideas into tangible innovations. The logical explanation in this regard is based on knowledge 

spillover effects. Network interactions and strategic interfirm collaborations create a dynamic environment in which 

small AI companies can use shared infrastructure and institutional support to overcome initial market uncertainties 

and improve their survival rates. 

Policymaking and Regulations 

Legal frameworks and macro-level policies constitute the foundation of trust and stability in data-driven 

businesses. The development of regulations concerning privacy, AI ethics, and security standards does not merely 

impose restrictions; rather, by clarifying the rules of the market, it reduces legal risks for entrepreneurs. From an 

academic perspective, governmental and nongovernmental support, alongside a coherent regulatory system, 

serves as an institutional support mechanism. By protecting the intellectual and data assets of knowledge-based 

companies, such a framework creates the conditions necessary for long-term investment and the sustainable 

development of intelligent software in the Tehran metropolitan area. 

Financial Capabilities and Initial Investment 

Access to diverse financial resources and flexible budgeting models is the lifeline of entrepreneurship in frontier 

technologies. Because knowledge-based companies in Tehran are located in the country’s financial center, they 

possess greater potential to attract venture capital and government credit facilities. The logical explanation of this 

factor suggests that, given the high-risk nature of AI projects, financial risk tolerance among investors and the 
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creation of staged financing opportunities enable entrepreneurs to focus on research and development without 

excessive concern about initial failures. Such financial capability is a prerequisite for crossing the “valley of death” 

faced by start-up businesses and reaching the commercialization stage. 

Advanced Technological Capacities 

The development of artificial intelligence is highly dependent on hardware infrastructure and access to big data. 

As the country’s information technology hub, Tehran Province possesses some of the most advanced cloud 

computing infrastructure and data centers, enabling the hosting of computationally intensive deep learning projects. 

It can be argued that the maturity of open-source algorithms, combined with this infrastructure, has reduced barriers 

to entry into the software industry. The convergence of big data and computing power allows knowledge-based 

companies to train their AI models with high accuracy and produce scalable products that meet international 

standards. 

Specialized Human Capital 

Specialized human resources constitute the most important asset of knowledge-based companies in a 

knowledge-driven economy. The concentration of engineering and computer science elites in Tehran, together with 

their technical competencies in solving complex problems, serves as the driving force behind innovation in artificial 

intelligence. Supporting these specialists and creating attractive employment opportunities not only prevents the 

migration of highly skilled talent but also facilitates the formation of experienced technical teams capable of 

developing sophisticated and scalable software. This concentration of expertise creates a sustainable competitive 

advantage that cannot easily be replicated in other geographical regions. 

Team Competencies and Intraorganizational Collaboration 

Success in AI entrepreneurship requires more than technical knowledge; it also depends on a learning-oriented 

organizational culture and an entrepreneurial orientation at the team level. Team competencies include collective 

problem-solving capability, flexibility in responding to rapid technological change, and synergy among team 

members. From a strategic management perspective, organizational learning capability enables knowledge-based 

companies to rapidly adapt to new versions of AI libraries and frameworks. Such internal cohesion and teamwork 

culture strengthen the company’s operational capacity to address unexpected technical challenges and 

commercialize innovative ideas. 

Within the grounded theory framework, intervening conditions comprise broad and cross-cutting forces that affect 

actions and interactions at the individual, organizational, and environmental levels. These conditions have 

moderating and directional functions, meaning that they facilitate, disrupt, or reconfigure the intensity, direction, 

timing, and effectiveness of the adopted strategies. In this study, intervening conditions included internal and 

external factors that influence the scope and quality of entrepreneurship in AI-based businesses. These factors may 

strengthen or weaken the entrepreneurial process and affect its success or failure. A detailed list of the intervening 

categories, together with their representative codes and indicators, is provided in Table 4. 

Table 4. Open Codes and Categories Related to Intervening Conditions 

Dimension Component Concepts 

Intervening 
conditions 

Legal and regulatory constraints associated with 
sensitive data and cybersecurity 

Data protection laws and legal gaps concerning the 
intellectual property ownership of AI code 

  Complexity of obtaining licenses from governmental 
authorities 

 Economic restrictions and sanctions Difficult access to international APIs and software 
licenses 
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  Exchange-rate fluctuations and their effects on 
equipment prices 

  Difficulties in software exports and international 
financial transactions 

 

Accordingly, several barriers and facilitating factors affect entrepreneurship in artificial intelligence–based 

businesses, with a focus on the information and communications technology and computer software industries in 

knowledge-based companies in Tehran Province. Each of these factors is described below. 

Legal and Regulatory Constraints Associated With Sensitive Data and Cybersecurity 

The legal and regulatory environment, as a key intervening factor, plays a dual role in stabilizing or weakening 

AI-based businesses. On the one hand, legal gaps concerning the intellectual property ownership of AI-generated 

code and the absence of explicit frameworks governing the rights of developers of self-learning software threaten 

the security of intellectual investment. On the other hand, bureaucratic complexity in obtaining licenses from 

governmental authorities reduces the speed with which knowledge-based companies can respond to immediate 

market needs. Consequently, the absence of transparent regulations concerning the protection of sensitive data 

leaves entrepreneurs caught between data-driven innovation and the risk of privacy violations. This situation 

increases legal risks and leads to excessive caution in the development of transformative products. 

Economic Restrictions and Sanctions 

Economic intervening factors, particularly in the context of international sanctions, operate as structural barriers 

affecting the performance of information technology knowledge-based companies in Tehran. Restricted access to 

advanced international APIs and foundational software licenses forces Iranian companies either to incur substantial 

costs in recreating existing technologies or to use lower-quality alternatives. In addition, exchange-rate fluctuations 

increase the price of high-performance computing hardware, such as graphics processing units, thereby raising the 

final cost of products. Difficulties in international financial transactions and barriers to software exports not only 

disrupt foreign-currency revenue streams but also prevent these companies from integrating into the global AI value 

chain and limit their scalability to domestic markets. This enforced isolation substantially affects the return on 

investment in large-scale AI projects. 

Within the grounded theory framework, action and interaction strategies are purposeful patterns of actions and 

decisions used by actors to systematically address, manage, and control the core phenomenon and to respond to 

it in a context-sensitive and appropriate manner. These strategies emerge from causal conditions, become feasible 

and preferable within specific contexts, and are moderated in terms of intensity, direction, and effectiveness by 

intervening conditions. Strategies therefore constitute the link between the phenomenon and its consequences in 

the paradigmatic model. In this study, with a focus on entrepreneurship in AI-based businesses, strategies refer to 

the set of practical and planned actions and instruments used by entrepreneurs to exploit opportunities and address 

challenges. Through content analysis of the interviews and constant comparison, four fundamental strategies were 

extracted and conceptualized. These strategies, together with their codes and operational indicators, are presented 

in detail in Table 5. 

Table 5. Open Codes and Categories Related to Strategies 

Dimension Component Concepts 

Strategies Development of strategic 
collaborations 

Formation of joint consortia among knowledge-based companies 

  Collaboration with reputable universities in Tehran on product and service 
upgrading projects 
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  Use of specialized outsourcing capacities 

 Product development and 
upgrading 

Localization of language and processing models 

  Continuous improvement of the user experience based on intelligent 
feedback 

 Digital marketing and market 
penetration 

Use of data-driven approaches to customer acquisition 

  General and personalized branding 

 Human capital empowerment Internal retraining programs on emerging technologies 

  Intergenerational convergence in technological entrepreneurship  

  Development of multidisciplinary teams 

 

Accordingly, several proposed strategies and solutions should be considered for entrepreneurship in artificial 

intelligence–based businesses, with a focus on the information and communications technology and computer 

software industries in knowledge-based companies in Tehran Province. Each strategy is described below. 

Development of Strategic Collaborations 

The strategic collaboration approach is based on open innovation theory, according to which companies share 

resources to overcome the technical complexities of artificial intelligence. The formation of joint consortia among 

knowledge-based companies in Tehran and the establishment of systematic relationships with leading universities 

reduce research and development costs and accelerate product commercialization. The use of specialized 

outsourcing capacities also allows companies to focus on their core competencies while drawing on complementary 

expertise within the network, thereby significantly accelerating time to market. 

Product Development and Upgrading 

In artificial intelligence, product development strategies should focus on localization and cultural adaptation. The 

localization of large language models and processing models in accordance with the Persian language and local 

characteristics creates a competitive advantage that foreign alternatives lack. This strategy indicates that the 

continuous improvement of user experience through intelligent feedback and user behavior analysis leads to the 

development of human-centered products. Such quality improvement increases the penetration of domestic 

software in sensitive markets and ensures product sustainability throughout the technology life cycle. 

Digital Marketing and Market Penetration 

Marketing strategies in AI-oriented businesses have shifted from traditional approaches toward predictive 

marketing. The use of data-driven approaches to accurately identify promising market segments and implement 

personalized branding enables knowledge-based companies to achieve higher customer acquisition rates at lower 

costs. Within Tehran’s competitive ecosystem, a successful company is one that can use big data analysis to predict 

latent customer needs and intelligently communicate its brand message to the target audience. This capacity 

directly affects the company’s market share. 

Human Capital Empowerment 

Given the dynamic nature of artificial intelligence, empowerment strategies should focus on lifelong learning and 

interdisciplinary synergy. Retraining programs addressing emerging technologies and the creation of 

multidisciplinary teams contribute to the development of more comprehensive solutions. The logical basis of this 

strategy emphasizes intergenerational convergence, whereby the enthusiasm and innovation of younger 

generations are combined with the managerial experience of older generations. This combination reduces 

operational risks and ensures organizational dynamism in responding to complex technical challenges. 
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In grounded theory, consequences refer to the outcomes and effects resulting from actors’ actions and 

interactions in response to the phenomenon under investigation and under the influence of causal, contextual, and 

intervening conditions. Consequences form the final component of the paradigmatic model and indicate the changes 

produced at different levels by the adopted strategies. These outcomes may be intended or unintended, short-term 

or long-term, and direct or indirect. Although they arise from purposeful actions, they are also dependent on 

contextual conditions and moderating forces. In this study, the consequences of entrepreneurship in AI-based 

businesses refer to the outcomes and effects resulting from the implementation of entrepreneurial strategies. A 

detailed list of these consequences, together with their corresponding codes, is presented in Table 6. 

Table 6. Open Codes and Categories Related to Consequences 

Dimension Component Concepts 

Consequences Economic and financial maturity Increased market share in the national ICT industry 

  Improved profitability and return on investment 

 Development of technological 
authority 

Registration of patents and novel intellectual assets 

  Scientific leadership through industry–university linkages 

 Social and employment effects Creation of high-value-added employment opportunities for the 
younger generation 

  Improvement of technical knowledge among Tehran’s professional 
community 

 Digital transformation in upstream 
industries 

Increased productivity in other industries through AI services 

  Reduced national dependence on foreign intelligent software 

 Software export development Entry into regional and neighboring-country markets 

  Foreign-exchange earnings through international corporate 
freelancing projects 

  Global competitiveness of Iranian products 

 

Accordingly, entrepreneurship in artificial intelligence–based businesses, with a focus on the information and 

communications technology and computer software industries in knowledge-based companies in Tehran Province, 

produces several outcomes and consequences, each of which is explained below. 

Economic and Financial Maturity 

Economic maturity, as a direct consequence of market sustainability, indicates a transition from the initial growth 

stage to stability and profitability. An increased share of the national information technology market and an improved 

return on investment represent the logical outcomes of optimized business models and scalable AI products. From 

an academic perspective, financial maturity means reduced dependence on government support funding and the 

achievement of financial self-reliance, enabling a company to independently finance its innovation cycle. 

Sustainable profitability in this field not only increases the attractiveness of the sector to private investors but also 

facilitates capital accumulation, thereby enabling companies to undertake larger-scale and higher-risk research and 

development projects. 

Development of Technological Authority 

The development of technological authority is a strategic consequence of transforming technical knowledge into 

registered intellectual assets and scientific leadership. When knowledge-based companies in Tehran successfully 

register their innovations at the national and international levels, they transform the relationship between industry 

and universities from a theoretical association into value-creating collaboration. The logical explanation of this 

consequence indicates that technological authority creates entry barriers for foreign competitors and strengthens 

the country’s geopolitical position in the knowledge-based economy. Such authority establishes the company as a 
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standard-setting institution in artificial intelligence and significantly enhances its bargaining power in technology 

transfer and international collaboration. 

Social and Employment Effects 

Entrepreneurship in artificial intelligence generates positive social consequences, including the creation of 

sustainable, high-value-added employment for a new generation of highly skilled professionals. This process 

extends beyond unemployment statistics by emphasizing employment quality. By recruiting graduates from leading 

universities in Tehran, it helps prevent brain drain and promotes the circulation of highly skilled talent within the 

country. The participation of these specialists in complex projects enhances the technical knowledge of the broader 

professional community and embeds a culture of innovation within society. This consequence transforms the 

country’s human capital into a dynamic national asset capable of addressing major national challenges through 

technological tools. 

Digital Transformation in Upstream Industries 

One of the most important consequences of artificial intelligence development is its catalytic role in the digital 

transformation of upstream industries, such as oil, gas, banking, and healthcare. The implementation of intelligent 

solutions increases productivity, reduces waste, and optimizes complex processes in these industries. The 

academic explanation of this issue emphasizes the concept of innovation spillovers. The products developed by 

knowledge-based companies reduce the country’s strategic dependence on foreign intelligent software and 

enhance the security of critical infrastructure. The digitalization of foundational industries not only improves national 

profitability but also substantially strengthens the country’s economic resilience to technological sanctions. 

Software Export Development 

The ultimate consequence and a principal indicator of the international success of AI entrepreneurship is entry 

into global markets and the development of software exports. Foreign-exchange earnings generated through 

international corporate freelancing projects and participation in regional markets indicate that Iranian products are 

competitive at the global level. From an international economics perspective, the export of knowledge-based 

products, which have no physical weight and possess very high added value, represents one of the most viable 

alternatives to oil exports. Success in neighboring and international markets improves the trade balance, contributes 

to technology diplomacy, and reconstructs Iran’s national brand image as a country operating at the forefront of 

artificial intelligence technologies. 

Based on the findings obtained from axial and selective coding, the paradigmatic model of entrepreneurship in 

artificial intelligence–based businesses, with a focus on the information and communications technology and 

computer software industries in knowledge-based companies in Tehran Province, was developed. The model 

provides an integrated and concise representation of the explanatory logic of the theory emerging from the data 

and serves as a basis for the detailed interpretation and presentation of the findings in subsequent sections. 
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Figure 1. Final Model of the Study 
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4. Discussion and Conclusion 

The present study was conducted to design and explain an entrepreneurship model for artificial intelligence–

based businesses, with a focus on the information and communications technology and computer software 

industries in knowledge-based companies in Tehran Province. The findings indicated that AI-based 

entrepreneurship is a multidimensional and systemic phenomenon shaped by the interaction of causal conditions, 

contextual conditions, intervening conditions, entrepreneurial strategies, and economic, technological, and social 

consequences. The model identified market needs and technological gaps, entrepreneurial opportunity recognition, 

and customers’ digital preferences as the principal causal conditions. The contextual conditions included the 

establishment of a knowledge-based ecosystem, policymaking and regulation, financial capabilities and initial 

investment, advanced technological capacities, specialized human capital, and team competencies and 

intraorganizational collaboration. Legal and regulatory constraints related to sensitive data and cybersecurity, 

together with economic restrictions and sanctions, emerged as intervening conditions. The principal strategies 

consisted of developing strategic collaborations, developing and upgrading products, employing digital marketing 

and market-penetration approaches, and empowering human capital. Finally, the consequences included economic 

and financial maturity, technological authority, social and employment effects, digital transformation in upstream 

industries, and software export development. 

The identification of market needs and technological gaps as a causal condition indicates that AI-based 

entrepreneurship emerges when entrepreneurs perceive a discrepancy between the existing performance of 

industries and the level of efficiency that could be achieved through intelligent technologies. In the present study, 

demand for intelligent process automation, the need to reduce operating costs, and the inadequacy of conventional 

software systems created opportunities for knowledge-based companies to develop AI-enabled products and 

services. This finding is consistent with the argument that artificial intelligence stimulates entrepreneurship by 

enabling firms to recognize unmet needs, improve decision-making, and design new value propositions (1, 2). It is 

also aligned with the view that the integration of AI with other digital technologies can support business model 

innovation and improve operational efficiency (3). Therefore, technological gaps should not be viewed solely as 

weaknesses in an economic system; they may also function as opportunity spaces in which entrepreneurial firms 

can create value through innovation. 

The emergence of entrepreneurial opportunity recognition as another causal condition demonstrates that 

technological knowledge alone is insufficient for entrepreneurial success. Managers must continuously monitor 

global developments, identify niche markets, evaluate local demands, and translate technical knowledge into 

commercially viable solutions. This result supports the broader literature on entrepreneurial competencies, which 

emphasizes opportunity recognition, strategic orientation, innovation, and resource mobilization as determinants of 

business performance (9). It is also consistent with research on technological and innovative entrepreneurship, 

which has shown that the development of entrepreneurship depends on the ability to connect market opportunities 

with technological capabilities and institutional resources (10). In AI-based businesses, this capability is especially 

important because technological cycles are short, market boundaries are unstable, and products may rapidly 

become obsolete. Accordingly, opportunity recognition must be dynamic, data-driven, and closely linked to 

technological foresight. 
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Customers’ digital preferences were also identified as a causal condition. The findings showed that the high level 

of digital literacy in Tehran’s target market and the growing preference for online, personalized, and intelligent 

services reduced the barriers to the adoption of AI-based products. This result is compatible with the literature on 

digital entrepreneurship, which emphasizes the importance of digitally prepared customers, online platforms, and 

technology-mediated interactions in entrepreneurial development (6). It is also supported by studies indicating that 

AI increasingly shapes information-seeking behavior and user expectations by offering faster, more personalized, 

and interactive access to information and services (19). Thus, customers’ readiness to use intelligent systems can 

reduce market uncertainty and facilitate the commercialization of AI products. However, customer acceptance is 

likely to remain dependent on perceived usefulness, trust, transparency, privacy protection, and the quality of the 

user experience. 

The findings regarding contextual conditions highlighted the importance of a knowledge-based ecosystem. Close 

access to universities, research centers, accelerators, government institutions, and other knowledge-based 

companies created a favorable environment for the circulation of knowledge, the formation of strategic networks, 

and the commercialization of ideas. This result is consistent with the concept of a data-driven smart business 

ecosystem, in which firms, institutions, technologies, and data resources interact to facilitate innovation and 

entrepreneurial growth (7). It is also aligned with research showing that AI-driven innovation in the ICT sector is 

strengthened by institutional support, collaboration, and access to technological networks (4). The findings therefore 

demonstrate that AI entrepreneurship is not an isolated firm-level activity. It is embedded in a broader ecosystem 

whose quality determines access to resources, knowledge, legitimacy, and markets. 

The role of policymaking and regulation as a contextual condition further indicates that supportive governance 

can reduce uncertainty and encourage long-term investment. The participants emphasized the need for 

governmental and nongovernmental support, data privacy frameworks, ethical principles, and cybersecurity 

standards. These findings are particularly important because AI-based businesses operate in environments in which 

data ownership, algorithmic accountability, intellectual property, and privacy are often uncertain. Research on the 

ethical implications of large language models has similarly highlighted concerns about authorship, accuracy, 

accountability, and responsible use (18). Studies examining AI in education and research have also identified ethical 

and methodological challenges alongside technological advantages (15-17). Consequently, well-designed 

regulation should not merely impose restrictions; it should clarify responsibilities, protect stakeholders, and create 

a stable foundation for innovation. 

Financial capabilities and initial investment emerged as another essential contextual condition. AI projects often 

require substantial expenditure on data acquisition, cloud computing, hardware, software development, and 

specialized human resources before they generate stable income. The findings showed that risk-tolerant 

investment, flexible budgeting, and staged financing can enable start-ups to survive early failures and continue 

research and development. This result is consistent with the literature on knowledge-based companies, which 

emphasizes the role of financing, institutional support, and market access in international entrepreneurial 

development (8). It also corresponds with studies of entrepreneurship in other sectors showing that financial 

resources and investment capacity are central to employment creation and economic growth (11). Hence, the 

financing requirements of AI-based ventures should be understood as long-term and innovation-oriented rather 

than evaluated exclusively through short-term profitability indicators. 
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Advanced technological capacities, including access to large datasets, cloud computing, hardware infrastructure, 

and mature open-source algorithms, were also identified as central contextual conditions. This finding confirms that 

AI-based entrepreneurship depends on a technological infrastructure capable of supporting experimentation, model 

training, deployment, and scaling. The expanding application of machine learning in specialized areas, such as 

noninvasive clinical assessment, illustrates how computational capacity and data can be transformed into practical 

and commercially relevant solutions (5). Similarly, the integration of AI and blockchain technologies has been 

associated with improvements in innovation, data management, and business processes (3). Therefore, 

technological infrastructure should be treated as a strategic entrepreneurial resource rather than merely an 

operational facility. 

Specialized human capital and team competencies were found to be equally important. The model showed that 

technical expertise in AI, complex problem-solving ability, experience in scalable software development, 

entrepreneurial team culture, and organizational learning capability provide the human foundation for innovation. 

This result aligns with evidence that entrepreneurial characteristics and competencies significantly influence 

business performance (9). It also supports the emphasis placed on AI literacy and entrepreneurship education in 

higher education institutions (13). Business education studies similarly suggest that AI-based tools can strengthen 

analytical skills, simulation, decision-making, and entrepreneurial learning (14). Accordingly, firms require not only 

technically competent employees but multidisciplinary teams capable of connecting data science, software 

engineering, marketing, management, legal knowledge, and industry-specific expertise. 

The intervening conditions revealed the constraining effects of legal ambiguity, data sensitivity, cybersecurity 

concerns, sanctions, exchange-rate volatility, and restricted access to international technologies. The legal gap 

surrounding the ownership of AI-generated code and the complexity of licensing processes were perceived as 

barriers to investment and rapid market response. These concerns correspond with previous studies that have 

noted the ethical, legal, and reliability risks associated with AI systems in academic, educational, and information 

environments (17, 18). Moreover, research on AI applications has shown that technological advantages are often 

accompanied by limitations involving data quality, system reliability, and governance (15, 16). The present findings 

extend this argument to entrepreneurship by showing that regulatory uncertainty can directly influence strategic 

decisions, product development, and investment behavior. 

Economic sanctions and international restrictions constituted another major intervening condition. Difficult access 

to application programming interfaces, software licenses, advanced hardware, and international financial systems 

increased development costs and restricted global scaling. These constraints may force firms to localize 

technologies and develop domestic substitutes, but they can also slow innovation and reduce competitiveness. The 

result supports the view that entrepreneurship must be analyzed within its institutional and macroeconomic 

environment rather than solely through firm-level capabilities. Models developed in public and service organizations 

have similarly demonstrated that environmental and institutional constraints shape entrepreneurial strategies and 

outcomes (21). Thus, the entrepreneurial potential of AI-based firms in Tehran is simultaneously strengthened by 

local demand and weakened by international isolation. 

The strategies identified in the study provide practical mechanisms for responding to these conditions. The 

development of strategic collaborations was emphasized as a means of sharing resources, accessing 

complementary expertise, reducing research and development costs, and accelerating commercialization. This 

finding strongly aligns with research on AI-driven innovation in the ICT sector and smart business ecosystems, both 



Volume 4, Issue 6 

21 

 

of which stress collaboration, networking, and institutional integration (4, 7). It is also consistent with the broader 

argument that AI-based entrepreneurship increasingly depends on ecosystem-level relationships rather than self-

contained organizational capabilities (1). Strategic collaboration can therefore compensate for resource shortages 

and help companies manage complex technological projects. 

Product development and upgrading were also identified as key strategies. The localization of language and 

processing models, improvement of user experience, and adaptation to local cultural and linguistic conditions were 

particularly important. These findings indicate that domestic firms may achieve competitive advantage by offering 

solutions better suited to Persian-language users and Iranian organizational contexts. The strategy is compatible 

with the literature on business innovation, which shows that AI enables firms to redesign products, personalize 

services, and continuously adapt offerings on the basis of user data (2). It also reflects the practical importance of 

translating scientific advances into context-sensitive applications, as demonstrated by specialized machine-learning 

solutions in professional fields (5). 

Digital marketing and market penetration represented another strategic dimension. The findings showed that 

data-driven customer acquisition, predictive analysis, and personalized branding can help AI-based firms identify 

high-potential market segments and reduce marketing costs. This conclusion is consistent with research showing 

that AI improves market analysis, customer targeting, and decision-making (1, 2). It is also connected to the 

changing information behavior of users, who increasingly interact with AI-mediated systems and expect 

personalized access to information and services (19). Therefore, marketing in AI-based businesses should itself 

become intelligent, iterative, and evidence-based. 

Human capital empowerment was the fourth strategy identified. Internal retraining, multidisciplinary team 

development, and intergenerational collaboration were regarded as necessary for adapting to rapid technological 

change. This result aligns with research on AI and entrepreneurship education, which highlights the need to 

combine technological literacy with entrepreneurial competencies (13). It is also supported by studies of AI in 

business education, which show that intelligent tools can strengthen learning, problem-solving, and decision-making 

(14). The growing volume and interdisciplinarity of AI research further demonstrate the need for continuous learning 

and knowledge renewal (20). Thus, human capital empowerment is not a supplementary activity but a central 

strategy for organizational survival and innovation. 

The consequences identified in the model demonstrate the potential contribution of AI-based entrepreneurship 

to firm-level and national development. Economic and financial maturity included increased market share, 

profitability, and return on investment. These outcomes are consistent with evidence that AI can improve business 

performance, innovation, and operational efficiency (2, 3). Technological authority, reflected in patent registration, 

intellectual assets, and stronger industry–university relations, also corresponds with the knowledge-based and 

innovation-oriented nature of AI entrepreneurship. Research on knowledge-based companies has similarly 

emphasized their capacity to support international entrepreneurship and technological upgrading (8). 

The social and employment consequences included the creation of high-value-added jobs, the retention of 

specialized talent, and the improvement of technical knowledge within the professional community. This finding is 

consistent with research showing that entrepreneurship can promote employment and economic growth (11). It also 

complements the sustainable entrepreneurship perspective, according to which AI can support economic, social, 

and environmental value creation when implemented responsibly (12). The identified consequence of digital 

transformation in upstream industries further demonstrates that AI-based entrepreneurship can produce innovation 
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spillovers by improving productivity in sectors such as oil, gas, banking, and healthcare. Finally, software export 

development reflects the potential of AI-based firms to enter regional markets, generate foreign-exchange 

revenues, and increase the international competitiveness of Iranian knowledge-based products. 

The present study was limited to managers, specialists, experts, and experienced employees working in 

knowledge-based companies in the information and communications technology and computer software industries 

of Tehran Province. Therefore, the findings may not fully represent AI-based entrepreneurship in other provinces, 

industries, or organizational contexts. The qualitative nature of the research also means that the findings were 

based on participants’ interpretations and experiences and may have been influenced by subjective perceptions, 

professional positions, and organizational interests. In addition, rapid technological, regulatory, and economic 

changes in the field of artificial intelligence may alter some of the identified conditions over time. 

Future studies should quantitatively test the proposed model using a large and diverse sample of knowledge-

based companies and apply structural equation modeling to assess the relationships among the identified 

dimensions. Comparative studies could examine differences between Tehran Province and other regions or 

between software, healthcare, finance, manufacturing, and agricultural AI ventures. Longitudinal research is also 

recommended to investigate how entrepreneurial strategies and outcomes change across different stages of 

venture development. Further studies could additionally explore the effects of data governance, intellectual property 

protection, sanctions, international networking, and customer trust as independent or moderating variables. 

Policymakers should develop transparent and flexible regulations concerning data protection, cybersecurity, 

intellectual property, and the commercial use of artificial intelligence while simplifying licensing procedures for 

knowledge-based firms. Investors and financial institutions should establish staged financing mechanisms, 

specialized venture capital funds, and long-term evaluation criteria tailored to the risk profile of AI projects. 

Knowledge-based companies should strengthen collaboration with universities, accelerators, and complementary 

firms; invest in localized and user-centered products; adopt data-driven marketing; and implement continuous 

training programs for multidisciplinary teams. Measures should also be taken to retain specialized talent, improve 

access to computing infrastructure, and support the entry of domestic AI products into regional and international 

markets. 
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