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Abstract

The objective of the study is to develop a comprehensive model that explains business innovation processes based on
artificial intelligence and blockchain technology. This qualitative study applied the Strauss and Corbin grounded theory
methodology to explore the components of Al- and blockchain-based business innovation. Data were collected through
semi-structured, in-depth interviews with 15 experts in artificial intelligence and blockchain, selected through purposive
snowball sampling. Validity was ensured through investigator triangulation and member checking. The analytical process
involved open, axial, and selective coding, resulting in a structured model comprising causal conditions, core phenomenon,
contextual conditions, intervening conditions, strategies, and outcomes. Findings indicated that the emergence of Al- and
blockchain-based business innovation is driven by causal conditions such as rapid technological evolution, customization
demands, and innovation-intensive competition. Intervening conditions—including economic instability, talent shortages,
and low digital maturity—act as constraints, while technological infrastructure, cybersecurity mechanisms, and ethical-legal
frameworks facilitate innovation processes. Identified strategies such as innovation effectiveness, data-driven dynamism,
customer-centered innovation, and decision-optimization collectively contribute to outcomes including sustained
competitive advantage, intelligent organizational agility, data-driven value creation, and strengthened digital resilience. The
study concludes that integrating Al and blockchain represents a transformative paradigm that reshapes business innovation
processes. The proposed model offers a systematic framework for guiding organizations toward more agile, data-centric,
and resilient innovation strategies, enabling enhanced value creation and long-term competitiveness.
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Extended Abstract

Introduction

The rapid evolution of artificial intelligence (Al) and blockchain has introduced a transformative paradigm for
modern business environments. Organizations across diverse industries increasingly rely on data-driven
intelligence, automated decision-making, and secure information ecosystems to sustain competitiveness and
adapt to global digital transitions. Recent studies underline that Al has become central to strategic planning,
operational enhancement, and business model transformation, enabling firms to redesign processes and create
customer value through predictive analytics, automation, and intelligent personalization (Kitsios &
Kamariotou, 2021). Parallel to this, blockchain technology has shifted from a cryptocurrency infrastructure
to a multi-sector innovation engine capable of redefining trust, transparency, and data integrity across digital
ecosystems (Andoni et al., 2019).

The integration of blockchain in operations, supply chains, and data governance has demonstrated substantial
potential for reducing fraud, enhancing traceability, and enabling decentralized decision environments.
Research further highlights that blockchain can strengthen decision-making quality in digital commerce by
offering immutable transaction records and secure distributed ledgers (Al-Moghrabi, 2024). These
technological enhancements align with an organizational need for secure, scalable, and interoperable
systems—particularly in environments exposed to cyberthreats, data manipulation, and high-risk transactions.
Studies have shown that privacy and security remain major challenges of blockchain-enabled systems, yet the
technology’s inherent cryptographic and consensus mechanisms provide resilience against centralized
vulnerabilities (Feng et al., 2019).

Meanwhile, Al applications in consumer analytics, market segmentation, and behavioral prediction produce
new dynamics in digital business innovation. Hybrid deep-learning models have shown high accuracy in
capturing customer sentiments and improving service-level customization (Asghar et al., 2021). However, the
effective deployment of Al depends heavily on data accessibility, structural security, and system reliability.
Here, blockchain emerges as a complementary technology, offering integrity safeguards, verifiable data
provenance, and mechanisms for transparent algorithmic operations.

In parallel, supply chain finance, e-commerce, logistics, and digital marketplaces have witnessed increased
adoption of blockchain to enhance transactional efficiency and organizational collaboration. Research
indicates that blockchain addresses long-standing issues of interoperability, information asymmetry, and
coordination inefficiencies among distributed business partners (Kaur et al., 2024). Al further supports these
processes by enabling intelligent forecasting, automated decision pathways, anomaly detection, and
optimization in complex systems.

Beyond commercial applications, blockchain contributes to a wider range of digital infrastructures, including
vehicular networks, multimedia systems, and cloud data centers. These environments benefit from
blockchain’s capacity to manage secure communication, mitigate risks, and support real-time data
authentication (Gao et al., 2020; Jan et al., 2020; Khelifi et al., 2020). Similarly, Internet-of-Things (1oT)
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architectures increasingly rely on Al-driven analytics for operational efficiency, while blockchain strengthens
the security and decentralization of loT-based commercial ecosystems (Ruan et al., 2019).

The rapid technological convergence of Al and blockchain also inspires innovation in business models,
organizational cooperation, and digital marketplaces. The literature emphasizes that blockchain can
fundamentally reshape value creation, distribution, and capture mechanisms by enabling trustless interactions
and new forms of digital assets and services (Morkunas et al., 2019). Moreover, the strategic integration of
Al-blockchain frameworks supports organizational resilience, adaptability, and process reconfiguration under
digital transformation pressures (Trad, 2021).

Despite these advances, small and medium-sized enterprises (SMES) continue to face barriers in adopting
blockchain—from financial constraints to regulatory uncertainties and technical complexity (Stratan et al.,
2020). In addition, misinformation, data manipulation, and constrained network security pose risks that require
robust technological and governance responses (Pham et al., 2020). These conditions amplify the need for a
systematic model that explains how organizations adopt, integrate, and operationalize Al- and blockchain-
enabled business innovation.

Although the literature provides valuable insights into applications and challenges, a comprehensive
framework explaining the multi-layered interactions among technological, organizational, and environmental
conditions remains underdeveloped. Therefore, this study employs a grounded theory approach to construct an
empirically supported model of business innovation based on Al and blockchain technologies, reflecting
practical realities and strategic needs of contemporary organizations.

Methods and Materials

This study followed a qualitative grounded theory methodology to develop a comprehensive model of Al- and
blockchain-driven business innovation. Semi-structured interviews were conducted with 15 experts
specializing in artificial intelligence, blockchain technologies, digital transformation, and innovation
management. Participants were selected using purposive snowball sampling to ensure diversity in professional
expertise. Data collection involved in-depth interviews, which were audio-recorded, transcribed, and
systematically coded using open, axial, and selective coding procedures. The Strauss and Corbin systematic
coding paradigm guided the categorization of causal conditions, contextual influences, intervening factors,
strategic responses, and organizational outcomes. Credibility was enhanced through researcher triangulation,
member checking, and iterative refinement of categories. The final model emerged from theoretical saturation
across the data.

Findings

Analysis revealed that organizations adopt Al- and blockchain-based business innovation in response to several
key causal conditions, including rapid market competition, technological acceleration, increasing customer
expectations, and the growing need for automation and predictive analytics. Participants emphasized that short
technology life cycles, customization demands, and internal pressures for operational efficiency strongly
motivate innovation adoption.

The study identified multiple contextual factors shaping innovation success, such as technological
infrastructure, digital maturity, cybersecurity systems, regulatory environments, and organizational culture.
Robust infrastructure and secure data environments were viewed as critical enablers for integrating Al and
blockchain into business operations. Conversely, inadequate infrastructure, bureaucratic cultures, and weak
learning environments hindered innovation efforts.

Intervening conditions also played a significant role. Economic instability, talent shortages, migration of
skilled professionals, resistance to digital transformation, and limited governmental support emerged as
barriers affecting organizational readiness and long-term sustainability in innovation pathways.
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Strategic responses identified in the data included enhancing analytical accuracy, automating processes,
designing customer-centric innovations, increasing organizational agility, implementing adaptive learning
systems, and improving decision-making frameworks. Firms that leveraged Al for predictive modeling,
blockchain for transparent data management, and integrated digital platforms for collaboration demonstrated
stronger innovation capabilities.

The outcomes of adopting Al- and blockchain-enabled innovation were multifaceted. Organizations reported
improved competitive advantage, higher customer loyalty, increased operational -efficiency, rapid
responsiveness to market changes, enhanced digital resilience, and better risk management. Additional
outcomes included smarter organizational agility, continuous value creation from data, effective
commercialization of innovations, and greater cross-departmental collaboration.

The final grounded theory model demonstrated how causal factors interact with contextual and intervening
conditions to shape strategic organizational behaviors, ultimately producing measurable innovation outcomes.
Discussion and Conclusion

The findings of this study reveal that Al- and blockchain-enabled innovation is not a singular technological
initiative but a dynamic and systemic transformation requiring alignment across organizational, technological,
and environmental dimensions. The causal conditions underlying innovation adoption reflect growing
pressures for speed, customization, and operational intelligence in modern markets. Organizations responding
to these pressures must invest in capabilities that promote technological readiness, secure data infrastructures,
and agile decision-making mechanisms.

Contextual and intervening conditions highlight that digital innovation is deeply shaped by cultural, structural,
and economic realities. Without adequate digital maturity, supportive legislation, and skilled human capital,
even advanced technological infrastructures are insufficient for sustainable innovation. This reinforces the
view that business innovation rests not only on technological capabilities but also on organizational learning,
leadership commitment, and adaptability.

The strategic responses observed in this study illustrate how firms navigate the complexity of digital
transformation through process automation, analytic enhancement, customer-centered design, and adaptive
learning systems. These strategies enable organizations to create and capture value more effectively while
strengthening resilience against uncertainty and disruption.

Finally, the outcomes reported by participants confirm the transformative potential of Al- and blockchain-
based innovation. Enhanced competitive advantage, smarter agility, and robust digital resilience reflect the
holistic benefits organizations can achieve when aligning strategy, technology, and human capabilities. The
grounded theory model developed in this study provides a practical and conceptual roadmap for organizations
seeking to integrate emerging technologies into their innovation systems. It also demonstrates that meaningful
digital transformation requires not only technological adoption but also structural flexibility, cultural openness,
and continuous investment in human expertise.
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