Journal of Management, Education and Development in Digital Age

Submission Date: 2026-03-25 Revision Date: 2026-08-01 Accept Date: 2026-08-08 Initial Publish Date: 2026-09-29 Final Publish Date: 2027-10-23

Identifying the Factors Affecting the Sustainability Model of Smart
Startups Based on Innovation and Knowledge Extraction Using the
Grounded Theory Approach

1. Seyed Esmaeil Ahmadi<: Department of Information Technology Management, CT.C., Islamic Azad University, Tehran,
Iran
2. Mohammad Ali Keramati<*: Department of Industrial Management, CT.C., Islamic Azad University, Tehran, Iran
3. Safieh Mehrinejad:: Department of Financial Management, CT.C., Islamic Azad University, Tehran, Iran

4. Hossein Moeinzad'': Department of Management, CT.C., Islamic Azad University, Tehran, Iran

*Corresponding Author’s Email Address: mohammadalikeramati@yahoo.com

Abstract:

This study aimed to identify and explain the factors shaping the sustainability model of smart startups based on innovation and knowledge
extraction and to develop an integrated conceptual framework for their continuity, growth, and adaptability. This qualitative exploratory
study employed a grounded theory design. The study population consisted of experts and university faculty members in business and
entrepreneurship who had relevant academic qualifications, executive experience in startups and knowledge-based centers, and at least ten
years of professional experience in business management. Participants were recruited through snowball sampling, and data were collected
through interviews with 14 experts. The interview data were analyzed using open, axial, and selective coding with ATLAS.ti software. During
axial coding, the extracted concepts and categories were organized according to the Strauss and Corbin paradigm model, incorporating causal
conditions, contextual conditions, intervening conditions, strategies, and consequences. The analysis indicated that smart startup
sustainability emerges from the interaction of organizational, knowledge-related, and environmental mechanisms. Organizational innovation
capacity, managerial team skills, knowledge absorption capability, an active learning culture, and human intellectual capital constituted the
causal conditions. Dynamic market competition, governmental support policies, information technology infrastructure, network accessibility,
and stable economic conditions formed the contextual conditions, whereas stakeholder trust, team communication quality, organizational
flexibility, continuous learning motivation, and effective knowledge management operated as intervening conditions. The principal strategies
comprised innovative product development, organizational knowledge management, strengthening entrepreneurial teams, attracting smart
investment, developing collaborative networks, improving internal processes, and fostering continuous learning. These strategies were
associated with sustainable business growth, enhanced competitive advantage, improved team productivity, continuous product innovation,
greater customer satisfaction, stronger organizational cohesion, and increased environmental adaptability. Smart startup sustainability is a
multidimensional and dynamic phenomenon that depends not only on technological innovation but also on the integration of knowledge
extraction and management, human capital, organizational learning, collaborative networks, and environmental adaptability. The proposed
model provides an integrated framework that can support startup managers and policymakers in strengthening internal capabilities,
developing technological and knowledge infrastructures, improving collaboration, and enhancing the long-term survival and sustainable
growth of smart startups.
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Extended Summary

Introduction

The contemporary entrepreneurial environment is characterized by accelerated technological change, increasing market
uncertainty, intensified competition, and a progressive shift from resource-based economic models toward knowledge- and
innovation-driven systems. Within this environment, startups have emerged as important mechanisms for technological
commercialization, employment creation, market transformation, and the development of innovative products and services.
Nevertheless, startups are inherently vulnerable because they generally operate with limited financial and human resources,
unstable market positions, untested business models, and high levels of environmental uncertainty. Their long-term survival
therefore depends not merely on initial entrepreneurial success but on their capacity to continuously learn, adapt, innovate,
mobilize knowledge, and reconfigure organizational resources. Previous research has emphasized the importance of appropriate
idea evaluation, market timing, financial planning, and investment decisions in startup success (Fathi et al., 2022), while
investor expertise and the manner in which investors exercise control may also influence startup performance (Chavoshi &
Mohammadi, 2022). From a resilience perspective, sustainable survival requires cognitive, financial, and adaptive capacities
that enable startups to anticipate change and respond effectively to environmental disruptions (Barari Jirandehi et al., 2022).
These requirements become even more salient in smart startups, where digital technologies, business intelligence, network

learning, knowledge processing, and innovation are integrated into organizational decision-making and value creation. Smart
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startup models increasingly highlight the interconnected roles of business intelligence capacity, network learning, and
innovation in improving organizational adaptability and performance (Semnani et al., 2025). Moreover, digital orientation can
promote digital process innovation when it is supported by appropriate knowledge resources and organizational capabilities
(Wang et al., 2025), and knowledge-based dynamic capabilities can explain how digital business strategies are translated into
stronger innovation performance (Zheng, 2024). The effectiveness of digitalization is therefore not determined by technology
alone; rather, digital technologies must be aligned with innovation strategies and embedded in organizational capabilities (S.
Ghazinoori et al., 2024; Soroush Ghazinoori et al., 2024). Innovation constitutes another central pillar of startup sustainability.
Digital innovation contributes to firm performance (Shah et al., 2024), while marketing agility can enhance new-product
creativity and performance, particularly under conditions of technological turbulence (Jun et al., 2024). Sustainable innovation
further requires firms to integrate economic, social, and environmental considerations into the early stages of innovation and
product development (Boada et al., 2023), and sustainable service innovation can become more effective when it is linked to
customer value creation (Fakharian et al., 2023). Sustainable startups may consequently achieve distinctive competitive
advantages when sustainability is incorporated into their organizational and innovation architectures (Martins de Souza et al.,
2024). At the same time, organizational transition toward sustainable and biocircular forms of economic activity requires the
reconsideration of conventional approaches to value creation and business model development (Marshall et al., 2023).
Knowledge is particularly important in this process because startups must continuously identify relevant external and internal
information, transform it into actionable knowledge, and integrate it into innovation and strategic decision-making. Absorptive
capacity has been identified as a critical mechanism through which startup innovation contributes to sustainability performance
(Jung et al., 2025), while knowledge management can mediate the relationship between entrepreneurial orientation and
organizational performance (Kusa et al., 2024). Under uncertain conditions, knowledge management can also promote
organizational ambidexterity by enabling firms to exploit existing competencies while simultaneously exploring new
opportunities (Restuputri et al., 2024). Market intelligence and the acquisition and application of market knowledge can
similarly reinforce innovation and organizational performance (Hajizadeh et al., 2022). Furthermore, customer knowledge
management can improve innovation quality through strategic agility, particularly in competitive environments (Rahimi Kalvar
& NikKhah, 2024). Networking is another indispensable component because startups depend on external actors for access to
capital, technologies, specialized knowledge, markets, and complementary resources. Networking capabilities, knowledge-
worker productivity, and digital innovation are closely interconnected in generating sustainable organizational performance
(Tarig et al., 2024), while teamwork and entrepreneurial marketing can strengthen startup interaction with markets and external
stakeholders (Ofoghi et al., 2024). Strategic flexibility and dynamic capabilities further enable organizations to reconfigure
resources in response to changing environmental demands (Pike-Bowles et al., 2024). Digital innovation can also contribute to
sustainability performance when it is properly incorporated into organizational systems (Lisnawati et al., 2024), while digital
human resource management and innovation can reinforce the performance of small and medium-sized enterprises (Yusuf et
al., 2023). Entrepreneurial experience is likewise relevant to digital entrepreneurship and venture-capital acquisition (Liu,
2023), and the conceptualization of digital innovation increasingly points to the interaction of technological, managerial, and
organizational dimensions (Sabaghchi et al., 2023). Despite these advances, prior studies have largely examined innovation,

knowledge management, digital capabilities, networking, resilience, strategic flexibility, and sustainability as separate or
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partially connected constructs. Consequently, an integrated, context-sensitive explanation of how these factors interact to
generate smart startup sustainability remains necessary. Accordingly, the present study aimed to identify the factors affecting
the sustainability of smart startups based on innovation and knowledge extraction and to develop an integrated grounded-theory
model of this phenomenon.

Methods and Materials

The study adopted a qualitative, exploratory research design based on the grounded theory approach. The research
population consisted of experts and university faculty members in the fields of business and entrepreneurship. Eligibility criteria
included possessing an academic qualification related to business or entrepreneurship, having executive experience in startups
or knowledge-based entrepreneurial centers, and having at least ten years of professional experience in business management.
Participants were selected through snowball sampling, and data collection continued through interviews with 14 experts. The
interview data were systematically organized and imported into ATLAS.ti for qualitative analysis. Data analysis followed the
three principal stages of grounded theory coding: open coding, axial coding, and selective coding. During open coding,
interview statements were examined, conceptualized, compared, and assigned appropriate labels while maintaining sensitivity
to the meanings expressed by participants. This process resulted in the extraction of 116 initial open codes. Through constant
comparison and conceptual refinement, similar codes were subsequently grouped into higher-order concepts and categories.
During axial coding, relationships among the emerging categories were organized according to the Strauss and Corbin paradigm
framework. Accordingly, the categories were structured around six principal components: the core category, causal conditions,
contextual conditions, intervening conditions, strategies, and consequences. Selective coding was subsequently used to
integrate these components around the central phenomenon and construct a coherent conceptual explanation of smart startup
sustainability based on innovation and knowledge extraction.

Findings

Data analysis resulted in the identification of “designing a sustainability model for smart startups based on innovation and
knowledge extraction” as the central category around which the remaining concepts were organized. The causal conditions
consisted of five major categories: organizational innovation capacity, managerial team skills, knowledge absorption capability,
an active learning culture, and human intellectual capital. Organizational innovation capacity reflected the ability to develop
innovative products and services, invest in research and development, adopt emerging and digital technologies, and flexibly
modify organizational processes and structures. Managerial team skills encompassed strategic decision-making, experience in
managing innovative projects, problem-solving and crisis-management competence, and communication and motivational
skills. Knowledge absorption capability represented the capacity to learn from internal and external experiences, manage and
utilize organizational knowledge, and draw on scientific and knowledge networks. An active learning culture reflected support
for experimentation, learning from mistakes, continuous improvement, and knowledge sharing, while human intellectual capital
incorporated specialized competencies, individual knowledge and experience, creativity, motivation, commitment, and
organizational attachment. The contextual conditions included dynamic market competition, governmental support policies,
information technology infrastructure, access to networks, and stable economic conditions. Rapidly changing customer needs
and emerging competitors intensified pressure for continuous innovation, whereas financial incentives, supportive regulations,
digital infrastructures, and access to specialized networks facilitated implementation of sustainability-oriented strategies.
Economic stability was also identified as important because it improved the predictability of investment, costs, revenues, and

longer-term organizational planning. The intervening conditions consisted of stakeholder trust, quality of team communication,
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organizational flexibility, motivation for continuous learning, and effective knowledge management. Trust, transparency, open
communication, coordination, and organizational adaptability influenced the extent to which strategic actions could be
effectively implemented. Seven principal strategies emerged from the analysis: innovative product development, organizational
knowledge management, strengthening the entrepreneurial team, attracting smart investment, creating collaborative networks,
improving internal organizational processes, and fostering a culture of continuous learning. The implementation and interaction
of these strategies were associated with seven principal consequences: sustainable business growth, increased competitive
advantage, enhanced team productivity, continuous product innovation, higher customer satisfaction, stronger organizational
cohesion, and greater environmental adaptability. Overall, the findings demonstrated that smart startup sustainability emerges
from the dynamic interaction among innovation, knowledge extraction and management, human capital, organizational
learning, environmental conditions, and strategically coordinated organizational actions rather than from any single isolated
capability.

Discussion and Conclusion

The findings provide an integrated explanation of smart startup sustainability as a dynamic capability-building process. At
the core of the model is the interaction between innovation and knowledge extraction: innovation generates new organizational
possibilities, while knowledge extraction allows startups to interpret experience, market information, technological
developments, customer feedback, and network interactions and transform them into actionable organizational intelligence.
Sustainability therefore depends on the organization's ability to convert information into knowledge and knowledge into
coordinated strategic action. The identification of organizational innovation capacity, managerial competencies, absorptive
capability, learning culture, and human intellectual capital as causal conditions indicates that sustainable smart startups require
both technological and human foundations. Technology can increase access to data and support new forms of product and
process development, but its effectiveness ultimately depends on managerial interpretation, employee creativity, organizational
learning, and the capacity to absorb and apply knowledge. The contextual findings further demonstrate that these internal
capabilities do not operate independently of the surrounding ecosystem. Competitive pressure can stimulate innovation, but
inadequate infrastructure, economic instability, limited access to professional networks, or weak institutional support can
restrict the ability of startups to translate innovation into sustainable performance. The intervening conditions similarly show
that organizational relationships shape how effectively strategic resources are mobilized. Trust and communication facilitate
knowledge exchange; flexibility enables rapid adaptation; continuous learning prevents organizational capabilities from
becoming obsolete; and effective knowledge management converts individual experience into organizational memory. The
strategies identified in the study represent practical mechanisms through which these conditions are translated into sustainable
outcomes. Innovative product development strengthens market relevance, knowledge management improves decision quality,
entrepreneurial team development enhances execution capability, smart investment provides both financial and strategic
resources, networking expands organizational boundaries, process improvement increases efficiency, and continuous learning
supports ongoing adaptation. Their combined operation explains why sustainability should be understood as more than financial
survival. In the proposed model, a sustainable smart startup is one that can continuously renew its products, preserve and
develop organizational knowledge, maintain customer value, coordinate its human resources, respond to environmental change,
and generate enduring competitive advantage. The model therefore contributes to a more comprehensive understanding of
startup sustainability by integrating technological, knowledge-based, human, organizational, financial, relational, and

environmental dimensions within a single paradigm. It also suggests that managers should avoid fragmented interventions
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focused exclusively on technology, funding, or product innovation. Sustainable development requires simultaneous investment
in innovation capacity, knowledge systems, managerial competence, collaborative networks, learning culture, and
organizational adaptability. At the policy level, the findings imply that startup ecosystems should support not only financing
and technological infrastructure but also knowledge exchange, university—industry collaboration, entrepreneurial capability
development, regulatory facilitation, and network formation. In conclusion, smart startup sustainability is a multidimensional
and continuously evolving organizational phenomenon created through the coordinated interaction of innovation, knowledge
extraction and management, human intellectual capital, learning capabilities, environmental conditions, and adaptive
organizational strategies; strengthening these interconnected elements can substantially improve the capacity of smart startups

to survive uncertainty, sustain innovation, and achieve long-term growth.
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