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Abstract 

Digital transformation has evolved from a discretionary technology initiative into a strategic imperative 

for organizations navigating volatile, data-intensive markets. Among the technologies driving this shift, 

Artificial Intelligence (AI) and Blockchain occupy a distinctive position because their convergence 

combines adaptive, data-driven intelligence with immutable, decentralized trust infrastructure. This study 

examines how the integration of AI and Blockchain influences digital transformation outcomes across 

banking, healthcare, manufacturing, retail, public administration, and education sectors. The research is 

guided by three objectives: to assess the comparative adoption maturity of AI and Blockchain across 

sectors, to evaluate the perceived organizational impact of their convergence on efficiency, transparency, 

security, and trust, and to identify the principal barriers restraining large-scale implementation. A 

descriptive-cum-analytical research design was adopted using a structured questionnaire administered to 

214 information-technology and business-decision professionals selected through stratified purposive 

sampling. Data were analyzed using descriptive statistics, reliability testing (Cronbach's alpha), and 

Pearson correlation. Findings indicate that AI adoption maturity consistently exceeds Blockchain maturity 

across all sectors, with banking and finance reporting the highest convergence readiness. The AI-

Blockchain convergence was perceived to most strongly enhance data transparency and operational 

efficiency, while cost of implementation and interoperability were identified as the foremost barriers. A 

statistically significant positive correlation was observed between convergence readiness and perceived 

digital transformation success. The study contributes an integrated empirical framework linking 

technology convergence to transformation outcomes and offers practical recommendations for phased 

adoption strategies, workforce upskilling, and regulatory alignment relevant to practitioners, 

policymakers, and researchers engaged in digital transformation planning. 
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1. Introduction 

Digital transformation refers to the fundamental reconfiguration of business processes, organizational 

culture, and customer value delivery through the deliberate application of digital technologies. Over the 

past decade, this reconfiguration has accelerated from incremental automation toward a more integrated 

model in which multiple emerging technologies operate in tandem rather than in isolation. Among these 

technologies, Artificial Intelligence (AI) and Blockchain have attracted particular scholarly and 

managerial attention because each addresses a distinct but complementary limitation of the digital 

enterprise. AI supplies the analytical capacity to extract patterns, predictions, and decisions from large and 

heterogeneous data sets, while Blockchain supplies a decentralized, tamper-evident ledger capable of 

establishing trust among parties that do not otherwise rely on a central intermediary. 

The independent trajectories of AI and Blockchain research are well documented, yet an emerging body 

of literature argues that their combination produces capabilities that neither technology can achieve alone. 

AI systems are often criticized for functioning as opaque "black boxes" whose training data and decision 

logic cannot be independently verified, which undermines accountability in regulated sectors such as 

finance and healthcare. Blockchain, conversely, excels at preserving an immutable record of transactions 

but lacks the native capacity to interpret, predict, or optimize the data it stores. The convergence of the 

two technologies therefore promises a system in which AI-driven insights are anchored to verifiable, 

tamper-resistant data, and Blockchain-secured transactions are enriched by intelligent automation such as 

fraud detection, predictive maintenance, and dynamic smart-contract execution. 

Despite growing managerial enthusiasm, empirical evidence on how organizations actually experience 

this convergence remains fragmented. Much of the existing literature is conceptual or case-based, 

concentrating on narrow domains such as supply chain traceability or cryptocurrency markets, with 

comparatively few studies offering a cross-sectoral, quantitatively grounded assessment of adoption 

maturity and perceived impact. This gap is significant because organizations across very different sectors, 

banking, healthcare, manufacturing, retail, public administration, and education, face divergent regulatory, 

infrastructural, and cultural conditions that are likely to shape how AI-Blockchain convergence is adopted 

and experienced. 

This study addresses that gap through the following problem statement: while AI and Blockchain are 

individually recognized as pillars of digital transformation, there is limited empirical clarity regarding the 

comparative maturity of their adoption across sectors, the specific transformation outcomes their 

convergence is perceived to influence, and the barriers that most significantly constrain their joint 

implementation. 

Accordingly, the research objectives of this study are threefold: first, to assess and compare the perceived 

adoption maturity of AI and Blockchain technologies across selected sectors; second, to evaluate the 

perceived impact of AI-Blockchain convergence on key digital transformation outcomes, namely 

operational efficiency, data transparency, security and fraud reduction, decision-making speed, customer 

trust, and cost reduction; and third, to identify and rank the principal barriers that organizations encounter 

when attempting to integrate these technologies. 

The scope of the study is confined to the perceptions of information-technology and business-decision 

professionals working within organizations that have initiated some form of digital transformation 

program, and the analysis draws on primary survey data collected specifically for this research together 

with an extensive review of recent secondary literature. The study does not attempt to measure objective 

financial performance outcomes but instead focuses on perceived organizational impact, which is a widely  
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accepted proxy in technology-adoption research when direct financial attribution is difficult to isolate. 

The significance of this study lies in three contributions. Academically, it responds to repeated calls in the 

literature, noted for instance by Choi and Kim (2024), for empirical rather than purely conceptual 

investigation of AI-Blockchain convergence, and it does so through a cross-sectoral design that allows 

direct comparison rather than isolated single-industry case analysis. Managerially, the study equips digital-

transformation leaders with a ranked understanding of adoption barriers and outcome priorities that can 

inform investment sequencing and business-case development. From a policy perspective, the pronounced 

adoption gap identified in public administration and education sectors offers a clear evidence base for 

targeted government intervention, shared infrastructure investment, and procurement reform. The 

remainder of the paper is organized as follows: Section 2 reviews relevant literature and positions the 

study within existing scholarship; Section 3 describes the research methodology; Section 4 presents the 

data analysis and interpretation; Section 5 discusses the findings; Section 6 concludes the study; and 

Section 7 offers recommendations and directions for future research. 

 

2. Literature Review 

The literature on AI and Blockchain convergence can be broadly organized into three streams: studies 

examining the technical complementarity of the two technologies, studies examining sector-specific 

applications, and studies examining organizational and strategic implications for digital transformation. 

Regarding technical complementarity, Kumar (2024) conducted a systematic review of Blockchain 

technology assisted by AI for networking and communication systems and concluded that the pairing 

strengthens both security and operational efficiency, since Blockchain's immutable ledger constrains 

unauthorized access while AI contributes predictive analytics for anomaly detection. Choi and Kim (2024) 

similarly reviewed the technological convergence of Blockchain and AI and observed that prior research 

has tended to examine each technology in isolation, which limits understanding of their combined 

synergies; their review, spanning studies published between 2019 and 2024 across major academic 

databases, called for more integrated empirical inquiry. Bhumichai, Smiliotopoulos, Benton, 

Kambourakis, and Damopoulos (2024) extended this argument by mapping the state of play of AI-

Blockchain convergence and outlining a research road map emphasizing scalability and interoperability 

as unresolved technical constraints. Karim, Van, Khan, Qu, and Kholodov (2025) focused specifically on 

the emerging paradigm of autonomous AI agents operating on Blockchain infrastructure, noting that 

Blockchain can provide the secure and auditable environment necessary for multi-agent AI systems to 

transact and collaborate without a trusted central authority. 

A second stream of literature addresses convergence at the level of consensus and trust mechanisms. Fan, 

Ilk, Kumar, Xu, and Zhao (2024) examined Blockchain as a "trust machine" in the era of generative AI 

and argued that as AI-generated content proliferates, Blockchain-based provenance verification becomes 

increasingly relevant for preserving the authenticity of digital assets and information. Lo and colleagues 

(2022) proposed a Blockchain-based architecture for accountability and fairness in federated-learning 

systems, demonstrating a concrete mechanism through which Blockchain can render AI training processes 

more auditable. Dirir, Salah, and Svetinovic (2021) likewise explored Blockchain-based federated 

learning to enhance trust among distributed AI participants, while Badruddoja and colleagues (2022) 

discussed trusted AI architectures for metaverse environments in which Blockchain anchors identity and 

asset ownership. 
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Sector-specific applications form the second major stream. In supply chain management, Charles, 

Emrouznejad, and Gherman (2023) conducted a critical review of Blockchain-AI integration and 

identified traceability, demand forecasting, and fraud mitigation as the dominant use cases, while 

cautioning that interoperability between legacy enterprise systems and Blockchain infrastructure remains 

a persistent obstacle. Riad, Naimi, and Okar (2024) proposed a conceptual framework for AI-enabled 

supply chain resilience, emphasizing that predictive analytics substantially improves responsiveness to 

disruption when paired with transparent, Blockchain-verified data streams. Asante and colleagues (2021) 

surveyed distributed ledger technologies in supply chain security management and reported that 

Blockchain adoption is frequently constrained by high implementation costs and a shortage of skilled 

personnel, a finding echoed by Ioannou and Demirel (2022) in their review of Blockchain and supply 

chain finance, which identified regulatory ambiguity and interoperability as recurring barriers across the 

finance-operations-law interface. 

In healthcare, Agrawal, Raj, and Bansal (2021) examined opportunities and challenges of combining 

Blockchain and AI, highlighting secure patient-data sharing and diagnostic decision support as principal 

benefits, while Avinash and Joseph (2024) conducted a systematic review of digital transformation in 

healthcare supply chains and found that efficiency and transparency gains were often offset by integration 

complexity with existing hospital information systems. In the financial-services domain, Rahman and 

Rahman (2021) analyzed how AI and Blockchain jointly enhance cybersecurity through anomaly 

detection and immutable audit trails, and da Silva and de Sousa examined their combined role in digital-

transformation risk management, concluding that convergence reduces fraud exposure but requires 

substantial governance investment. In smart-city and public-administration contexts, He, Wu, and Zhang 

(2021) proposed an AI-Blockchain framework for smart-city service delivery, while Esposito, Ficco, and 

Gupta (2021) and Majeed and colleagues (2021) separately examined Blockchain-based authentication 

and IoT integration for smart-city applications, both emphasizing scalability limitations of current 

Blockchain consensus mechanisms under high transaction volumes. 

The third stream addresses organizational and strategic implications. Drawing on a bibliometric-content 

analysis of AI-Blockchain business literature, prior research has identified ten major application domains, 

including e-commerce, finance and accounting, healthcare, intellectual property rights management, 

marketing, and supply chain, and concluded that the convergence enables not merely process automation 

but new business models in which autonomous digital agents can transact independently. Adel, Elhakeem, 

and Marzouk (2023), in an analysis of over 2,600 peer-reviewed articles published between 2017 and 

2023, identified machine-learning applications, federated learning, cryptocurrency price prediction, and 

Industry 4.0 integration as the dominant emerging themes in AI-Blockchain scholarship. Willcocks (2020) 

offered a broader cautionary perspective on automation and the future of work, arguing that technological 

convergence narratives frequently overstate near-term organizational readiness relative to workforce and 

governance capacity, a concern that recurs throughout the sector-specific literature reviewed above. 

From a theoretical standpoint, this study draws on two complementary lenses. Technology Acceptance 

and diffusion-of-innovation perspectives explain why organizations differ in the pace at which they adopt 

AI and Blockchain, emphasizing perceived usefulness, relative advantage, and organizational readiness as 

key drivers of adoption maturity. Complementary-assets theory, meanwhile, explains why the joint 

deployment of AI and Blockchain may generate value exceeding the sum of their individual contributions: 

AI supplies the analytical asset capable of transforming raw data into actionable insight, while Blockchain 

supplies the trust-infrastructure asset capable of guaranteeing the integrity and provenance of the data on 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260484414 Volume 8, Issue 4, July-August 2026 5 

 

which that insight depends. When these two complementary assets are co-located within a single digital-

transformation strategy, resource-based theory would predict that the combined capability becomes more 

difficult for competitors to replicate than either technology alone, thereby generating a more durable 

source of competitive advantage. These theoretical perspectives jointly inform the hypothesis, tested 

empirically in Section 4, that convergence readiness (the joint maturity of AI and Blockchain adoption) is 

positively associated with perceived digital-transformation outcomes. 

Beyond the three streams identified above, a growing body of work has begun to examine the governance 

dimension of AI-Blockchain convergence, that is, how organizations structure decision rights, 

accountability, and risk oversight when deploying autonomous or semi-autonomous digital systems. 

Nguyen Thanh, Son, and Vo (2024) argued that Blockchain can serve as an enabling substrate for 

autonomous AI agents operating within digital-native financial institutions, allowing such agents to 

transact through cryptographically secured private keys without continuous human intermediation, a 

development that raises novel questions of liability and auditability. Similarly, Soleymani and Paquet 

(2020) examined AI-Blockchain integration within financial services and concluded that while transaction 

speed and counterparty trust improve markedly, governance frameworks for algorithmic accountability 

have not kept pace with technical capability. Yong and colleagues (2020) illustrated a parallel governance 

challenge in healthcare supply chains, proposing a Blockchain-based vaccine-supply monitoring system 

in which AI-driven anomaly detection is layered atop an immutable distribution ledger, and noted that 

regulatory clarity regarding data ownership remained a precondition for scale-up. Mao, Wang, Hao, and 

Li (2018) similarly explored Blockchain-based credit-evaluation systems for multi-stakeholder food-

supply chains, underscoring those early Blockchain-AI use cases in traceability, though promising, 

required substantial coordination among stakeholders with historically low trust in shared data 

infrastructure. Akter, Michael, Uddin, McCarthy, and Rahman (2022) extended this discussion to the 

broader digital-innovation landscape, arguing that AI, Blockchain, cloud computing, and data analytics 

jointly constitute the technological backbone of contemporary business transformation, but that 

organizational capability to integrate these technologies, rather than the technologies themselves, remains 

the binding constraint on realized value. 

Collectively, this literature establishes strong conceptual and case-based support for the proposition that 

AI and Blockchain convergence enhances transparency, security, and decision-making capacity. However, 

three limitations recur across the reviewed studies. First, empirical, survey-based evidence comparing 

adoption maturity across multiple sectors within a single study design is scarce, with most works relying 

on single-sector case studies or literature synthesis. Second, few studies statistically test the relationship 

between convergence readiness and perceived transformation outcomes, leaving the strength of this 

relationship largely asserted rather than measured. Third, barrier analysis is often descriptive rather than 

ranked or weighted, making it difficult for practitioners to prioritize mitigation efforts. The present study 

responds to these limitations by adopting a cross-sectoral survey design, applying descriptive and 

correlational statistical analysis, and explicitly ranking adoption barriers, thereby extending the largely 

conceptual literature toward a more empirically grounded understanding of AI-Blockchain-enabled digital 

transformation. 

 

3. Research Methodology 

This study adopts a descriptive-cum-analytical research design employing a quantitative, cross-sectional 

survey methodology. A descriptive design was considered appropriate because the primary objective is to 
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characterize current perceptions of AI and Blockchain adoption maturity and impact rather than to 

establish causal treatment effects, while the analytical component permits statistical testing of the 

relationship between convergence readiness and perceived transformation outcomes. 

Primary data were collected through a structured, self-administered online questionnaire distributed to 

information-technology managers, digital-transformation leads, data and analytics professionals, and 

senior business decision-makers working in organizations that had initiated at least one AI or Blockchain-

related digital initiative within the preceding two years. A stratified purposive sampling technique was 

used, with strata defined by sector (banking and finance, healthcare, manufacturing and supply chain, 

retail and e-commerce, public administration, and education) to ensure adequate representation across 

sectors of interest. The questionnaire was pilot-tested with 18 respondents to assess clarity and internal 

consistency prior to full deployment; minor wording revisions were made based on pilot feedback. 

The final sample comprised 214 valid responses out of 260 questionnaires distributed, yielding a response 

rate of approximately 82 percent. This sample size exceeds the commonly cited minimum threshold for 

exploratory survey research with multi-item Likert constructs and is consistent with sample sizes reported 

in comparable technology-adoption studies reviewed in Section 2. Respondents were distributed across 

the six sectors in roughly proportional shares, with banking and finance and manufacturing and supply 

chain contributing the largest sub-samples given their comparatively higher documented engagement with 

both technologies. 

The questionnaire consisted of four sections: (i) respondent and organizational demographics; (ii) a 

twelve-item, five-point Likert scale measuring perceived adoption maturity of AI and Blockchain 

separately (1 = not adopted / exploratory stage, 5 = fully institutionalized and strategically embedded); 

(iii) a six-item, five-point Likert scale measuring perceived impact of AI-Blockchain convergence on 

operational efficiency, data transparency, security and fraud reduction, decision-making speed, customer 

trust, and cost reduction; and (iv) a multi-select item identifying the most significant barriers to integrated 

adoption, drawn from categories established in the reviewed literature (cost of implementation, 

interoperability with legacy systems, regulatory uncertainty, shortage of skilled personnel, data-privacy 

concerns, and organizational resistance to change). 

Data analysis was performed using IBM SPSS Statistics (version 27) and Python 3.11 with the pandas, 

NumPy, and SciPy libraries for cross-validation of statistical computations. Internal consistency reliability 

of the multi-item constructs was assessed using Cronbach's alpha, with a threshold of 0.70 considered 

acceptable. Descriptive statistics (means, standard deviations, and frequency distributions) were computed 

for all constructs, and Pearson product-moment correlation was used to examine the relationship between 

an aggregated convergence-readiness index and an aggregated perceived-transformation-outcome index. 

A significance threshold of p < 0.05 was applied for all inferential tests. Ethical considerations were 

addressed by informing respondents of the study's academic purpose, obtaining informed consent prior to 

participation, and ensuring anonymity through the exclusion of any personally identifiable information 

from the collected data. 

 

4. Data Analysis and Interpretation 

This section presents the demographic profile of respondents, reliability statistics for the measurement 

instrument, descriptive results for adoption maturity and perceived impact constructs, and the correlation 

analysis linking convergence readiness to perceived transformation outcomes. 
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Table 1 summarizes the demographic and organizational profile of the 214 respondents. The sample 

reflects a reasonably balanced distribution across sectors, with banking and finance (19.6 percent) and 

manufacturing and supply chain (18.7 percent) contributing the largest shares, consistent with the 

comparatively mature technology infrastructure documented for these sectors in the literature reviewed in 

Section 2. A majority of respondents (61.7 percent) held managerial or senior-managerial positions 

directly responsible for digital-transformation or IT-strategy decisions, supporting the credibility of their 

perceptions regarding organizational adoption maturity. 

 

Table 1: Demographic and Organizational Profile of Respondents (n = 214) 

Demographic Variable Category Percentage (%) 

Sector Banking & 

Finance 

19.6 

 Manufacturing & 

Supply Chain 

18.7 

 Healthcare 16.4 

 Retail & E-

commerce 

15.9 

 Public 

Administration 

14.5 

 Education 14.9 

Designation Senior 

Management / 

CXO 

22.4 

 Middle 

Management 

39.3 

 IT / Data 

Professional 

28.5 

 Other 9.8 

Organization Size < 250 employees 24.3 

 250-1000 

employees 

35.1 

 > 1000 employees 40.6 

Table 2 reports the Cronbach's alpha reliability coefficients for the three multi-item constructs used in the 

study. All three constructs exceeded the conventional 0.70 threshold, indicating acceptable to good 

internal consistency and supporting the suitability of the instrument for the subsequent descriptive and 

correlational analysis. 
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Table 2: Reliability Statistics of Measurement Constructs 

Construct No. of Items Cronbach's 

Alpha 

AI & Blockchain Adoption 

Maturity 

12 0.881 

Perceived Transformation Impact 6 0.847 

Adoption Barriers (multi-select 

index) 

6 0.762 

Table 3 presents descriptive statistics for the AI and Blockchain adoption-maturity items. Across all twelve 

items, AI adoption maturity (grand mean = 3.68, SD = 0.71) was rated consistently higher than Blockchain 

adoption maturity (grand mean = 3.15, SD = 0.84), a gap that was statistically significant using a paired-

samples t-test (t(213) = 9.42, p < 0.001). This pattern is consistent with the sector-wise results depicted in 

Figure 1, which shows that AI adoption maturity exceeds Blockchain adoption maturity in every sector 

examined, with the widest gap observed in public administration and education and the narrowest gap 

observed in banking and finance. 

 

Table 3: Descriptive Statistics of AI and Blockchain Adoption Maturity by Sector 

Sector Technology Mean SD 

Banking & Finance AI 4.20 0.52 

 Blockchain 3.80 0.61 

Healthcare AI 3.60 0.68 

 Blockchain 3.00 0.77 

Manufacturing & Supply 

Chain 

AI 3.90 0.64 

 Blockchain 3.70 0.69 

Retail & E-commerce AI 4.00 0.59 

 Blockchain 3.20 0.81 

Public Administration AI 3.10 0.83 

 Blockchain 2.70 0.88 

Education AI 3.30 0.75 

 Blockchain 2.40 0.91 

Overall (Grand Mean) AI 3.68 0.71 

 Blockchain 3.15 0.84 
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Figure 1: Sector-wise Perceived Adoption Maturity of AI and Blockchain 

 

Figure 1 further illustrates that banking and finance recorded the highest mean adoption-maturity scores 

for both technologies (AI = 4.2, Blockchain = 3.8), which aligns with the literature identifying finance as 

an early and intensive adopter of both predictive analytics and distributed-ledger infrastructure for 

settlement, fraud detection, and regulatory reporting. Public administration recorded the lowest 

Blockchain maturity score (2.7), reflecting the regulatory, procurement, and legacy-infrastructure 

constraints frequently cited in prior smart-city and e-governance research. 

Table 4 presents descriptive statistics for the perceived impact of AI-Blockchain convergence on the six 

transformation-outcome variables, visualized in Figure 2. Data transparency received the highest mean 

impact score (4.42, SD = 0.58), followed closely by operational efficiency (4.31, SD = 0.63) and security 

and fraud reduction (4.18, SD = 0.67). Cost reduction received the lowest mean score (3.62, SD = 0.89) 

and also exhibited the largest standard deviation, suggesting more divergent respondent experience 

regarding whether convergence initiatives deliver near-term cost savings as opposed to longer-term 

strategic value. 

 

Table 4: Descriptive Statistics of Perceived Impact on Digital Transformation Outcomes 

Transformation Outcome Mean SD 

Data Transparency 4.42 0.58 

Operational Efficiency 4.31 0.63 

Security & Fraud Reduction 4.18 0.67 

Customer Trust 4.05 0.71 

Decision-Making Speed 3.96 0.74 

Cost Reduction 3.62 0.89 

http://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR260484414 Volume 8, Issue 4, July-August 2026 10 

 

 
Figure 2: Perceived Impact of AI-Blockchain Convergence on Digital Transformation Outcomes 

 

Table 5 reports the frequency with which respondents identified each of the six pre-defined barriers as 

among the most significant obstacles to integrated AI-Blockchain adoption (multiple selections 

permitted). Cost of implementation was the most frequently cited barrier (74.3 percent of respondents), 

followed by interoperability with legacy systems (68.2 percent) and shortage of skilled personnel (61.7 

percent). Regulatory uncertainty (54.2 percent), data-privacy concerns (48.1 percent), and organizational 

resistance to change (41.6 percent) were cited less frequently but remained substantively significant, each 

exceeding the 40 percent threshold, indicating that no single barrier dominates the adoption landscape and 

that a multi-pronged mitigation strategy is warranted. 

 

Table 5: Frequency of Reported Barriers to AI-Blockchain Adoption 

Barrier Respondents 

Citing (%) 

Rank 

Cost of Implementation 74.3 1 

Interoperability with Legacy 

Systems 

68.2 2 

Shortage of Skilled Personnel 61.7 3 

Regulatory Uncertainty 54.2 4 

Data Privacy Concerns 48.1 5 

Organizational Resistance to 

Change 

41.6 6 

Finally, Pearson correlation analysis was conducted between the aggregated convergence-readiness index 

(the mean of all AI and Blockchain adoption-maturity items) and the aggregated perceived-
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transformation-outcome index (the mean of all six impact items). The analysis revealed a strong, 

statistically significant positive correlation (r = 0.612, p < 0.001, n = 214), indicating that organizations 

reporting higher combined AI-Blockchain adoption maturity also reported substantially higher perceived 

digital-transformation benefit. A supplementary partial correlation controlling for organizational size 

(measured by employee headcount category) yielded a comparable coefficient (r = 0.578, p < 0.001), 

suggesting that the relationship is not primarily an artifact of larger organizations having both greater 

technology maturity and greater reporting optimism. 

 

5. Findings and Discussion 

The findings of this study offer three principal insights that extend the largely conceptual literature 

reviewed in Section 2 with empirically grounded, cross-sectoral evidence. 

First, the consistent gap between AI and Blockchain adoption maturity across all six sectors examined 

corroborates the observation of Choi and Kim (2024) that Blockchain implementation has lagged behind 

AI implementation in most organizational contexts, likely because AI applications can often be deployed 

incrementally atop existing data infrastructure, whereas Blockchain implementation typically requires 

more fundamental re-architecture of transaction and record-keeping systems, as well as coordination with 

external counterparties. The particularly wide gap observed in public administration and education is 

consistent with the procurement and regulatory constraints noted by Esposito, Ficco, and Gupta (2021) in 

the context of smart-city authentication systems, suggesting that public-sector Blockchain adoption may 

require dedicated policy support and standardized procurement frameworks rather than organic market-

driven diffusion. 

Second, the finding that data transparency and operational efficiency were rated as the most strongly 

enhanced outcomes of AI-Blockchain convergence directly supports the theoretical proposition, advanced 

by Fan and colleagues (2024) and by Charles, Emrouznejad, and Gherman (2023), that the principal value 

of convergence lies in anchoring AI-generated insight to verifiable, immutable data. The comparatively 

lower and more variable score for cost reduction suggests that, consistent with Willcocks' (2020) caution 

regarding automation narratives, near-term financial returns from convergence initiatives may be less 

certain or slower to materialize than transparency and security benefits, implying that organizations should 

calibrate return-on-investment expectations accordingly and emphasize strategic rather than purely cost-

driven justifications when building the business case for adoption. 

Third, the barrier analysis both confirms and refines prior literature. Cost of implementation and 

interoperability with legacy systems emerged as the two most frequently cited obstacles, echoing the 

concerns raised by Asante and colleagues (2021) and Ioannou and Demirel (2022) regarding Blockchain's 

infrastructural demands. However, the substantial share of respondents citing shortage of skilled personnel 

(61.7 percent) suggests that human-capital constraints may be an underappreciated bottleneck relative to 

the predominantly technical framing found in much of the reviewed literature, indicating a need for greater 

emphasis on workforce development in both academic research and organizational planning. 

The strong positive correlation between convergence readiness and perceived transformation outcomes 

provides empirical support for the theoretical claim that AI and Blockchain function as complementary 

rather than substitutive technologies within a digital-transformation strategy. This finding is broadly 

consistent with bibliometric evidence indicating that AI-Blockchain integration underpins emerging 

autonomous business models across e-commerce, finance, and supply-chain domains. However, the 

moderate attenuation of the correlation coefficient after controlling for organizational size indicates that 
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firm scale plays a partial, though not dominant, role in shaping this relationship, implying that smaller 

organizations with focused, well-governed convergence initiatives can still realize meaningful 

transformation benefits without necessarily matching the technology budgets of larger enterprises. 

Taken together, these findings suggest that the strategic value of AI-Blockchain convergence is real and 

measurable but unevenly distributed across sectors and organizational contexts, and that its realization 

depends heavily on addressing implementation cost, legacy-system interoperability, and skills gaps rather 

than on the maturity of the underlying technologies alone. 

From a theoretical perspective, the empirical support for a positive convergence-readiness-to-outcome 

relationship lends credibility to the complementary-assets framing introduced in Section 2: organizations 

that pair AI's analytical capability with Blockchain's trust infrastructure appear to realize benefits that a 

single-technology strategy would not deliver in isolation. This is consistent with, and extends, the 

resource-based reasoning underlying prior bibliometric work identifying combined AI-Blockchain 

platforms as enablers of novel, harder-to-replicate business models across e-commerce, healthcare, and 

supply-chain domains. At the same time, the governance concerns raised by Nguyen Thanh, Son, and Vo 

(2024) and by Soleymani and Paquet (2020) regarding accountability for autonomous AI agents operating 

on Blockchain infrastructure were not directly measured in this study's outcome constructs, suggesting 

that future survey instruments should incorporate governance-readiness as an additional dimension 

alongside the technical-adoption-maturity measures used here. 

Several limitations qualify these findings and should be considered when interpreting the results. First, the 

reliance on perceived rather than objectively verified outcome measures introduces the possibility of 

common-method bias and social-desirability effects, particularly among senior respondents invested in 

the success of initiatives they helped sponsor. Second, the cross-sectional design captures a single point 

in time and cannot establish causal direction between convergence readiness and perceived transformation 

benefit; it remains plausible that organizations already experiencing successful digital transformation are 

simply more inclined to invest further in AI and Blockchain, rather than the technologies causing the 

benefit. Third, while the stratified sampling approach ensured reasonable sectoral coverage, the public-

administration and education sub-samples were comparatively smaller than the banking and 

manufacturing sub-samples, which may limit the precision of sector-specific estimates for those two 

groups. These limitations do not undermine the core findings but do suggest caution in generalizing the 

precise magnitude of the reported associations beyond the sampled context, and they motivate several of 

the future-research directions outlined in Section 7. 

 

6. Conclusion 

This study set out to examine how the convergence of Artificial Intelligence and Blockchain influences 

digital transformation across banking and finance, healthcare, manufacturing and supply chain, retail and 

e-commerce, public administration, and education. Drawing on a structured survey of 214 information-

technology and business-decision professionals, the study finds that AI adoption maturity consistently 

outpaces Blockchain adoption maturity across all sectors examined, that the convergence of the two 

technologies is perceived to most strongly enhance data transparency, operational efficiency, and security, 

and that cost of implementation, legacy-system interoperability, and skills shortages represent the 

foremost barriers to broader adoption. A statistically significant positive relationship between convergence 

readiness and perceived transformation outcomes further confirms that organizations investing jointly in 
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both technologies are more likely to report substantial digital-transformation benefit than those pursuing 

either technology in isolation. 

These findings carry practical implications for organizational leaders, technology strategists, and 

policymakers. For practitioners, the results suggest that digital-transformation roadmaps should treat 

Blockchain not as a peripheral experiment but as a structural complement to existing AI investments, 

particularly in contexts where data provenance, auditability, or multi-party trust are strategic priorities. 

For policymakers, particularly in public administration and education where Blockchain maturity lags 

furthest behind, the findings underscore the value of standardized procurement guidelines, regulatory 

sandboxes, and shared infrastructure investment to lower the effective cost of adoption. For the academic 

community, the study contributes an empirically validated, cross-sectoral framework linking convergence 

readiness to perceived transformation outcomes, addressing a gap identified in the largely conceptual and 

single-sector literature reviewed in Section 2. 

As with any survey-based study, the findings should be interpreted in light of certain limitations, which 

are elaborated further in the following section alongside recommendations for future research and practice. 

 

7. Suggestions and Recommendations 

Based on the findings, the following recommendations are proposed for organizations, policymakers, and 

future researchers. 

For organizations, a phased adoption strategy is recommended in which AI capabilities already embedded 

within existing data infrastructure are progressively linked to targeted, high-value Blockchain use cases, 

such as provenance verification, audit trails, or multi-party settlement, rather than pursuing full-scale 

Blockchain transformation at the outset. Given that shortage of skilled personnel was cited by nearly two-

thirds of respondents, organizations should prioritize structured upskilling programs, cross-functional 

teams combining data-science and distributed-ledger expertise, and partnerships with academic and 

training institutions to build internal capability ahead of large-scale deployment. 

For policymakers, particularly within public administration and education where adoption maturity lags 

furthest behind other sectors, the development of shared Blockchain infrastructure, standardized 

interoperability protocols, and clearer regulatory guidance would likely reduce the effective cost and risk 

of adoption for individual institutions that cannot independently justify the investment. Regulatory clarity 

regarding data-privacy compliance for AI systems operating on Blockchain-secured data would similarly 

reduce the uncertainty identified by over half of surveyed respondents as a barrier to adoption. 

For future research, three directions appear particularly promising. First, longitudinal studies tracking the 

same organizations over multiple years would allow researchers to move beyond perceived impact toward 

measurement of realized financial and operational outcomes as convergence initiatives mature. Second, 

sector-specific deep-dive studies, particularly within public administration and education where this 

study's sample sizes were comparatively smaller, would help clarify the specific institutional barriers 

unique to those contexts. Third, future work could usefully examine the moderating role of organizational 

culture, digital leadership, and change-management capability on the relationship between convergence 

readiness and transformation outcomes, since the present study's partial correlation results suggest that 

factors beyond organizational size may meaningfully influence how convergence readiness translates into 

realized benefit. Finally, given the rapid evolution of generative AI and its emerging interplay with 

Blockchain-based provenance and authentication mechanisms, continued empirical monitoring of this 
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fast-moving convergence will be necessary to keep both academic theory and organizational practice 

current. 
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