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Abstract:  
 

Purpose:  The rapid growth of cryptocurrencies has revealed a significant disconnect between 

speculative digital assets and the ethical principles of Islamic finance. Bitcoin’s volatility, 

three to four times higher than traditional equity indices, along with its energy-intensive 

mining process, directly contradict Shariah principles emphasizing stability, asset-backing, 

and minimization of gharar (excessive uncertainty). This study addresses the gap between 

blockchain technology's potential and the requirements of Islamic financial systems by 

proposing and empirically testing a Shariah-compliant digital finance model.       

Design/Methodology/Approach: A mixed-method approach was employed, integrating a 

PRISMA-guided systematic literature review, panel data analysis of 100 fintech firms from 

2018 to 2024, and Monte Carlo simulation. Fixed-effects regression was used to assess the 

impact of blockchain adoption on financial performance (ROA, ROE) in both Islamic and 

conventional fintech firms. The simulation evaluated the efficiency of a Hybrid Shariah 

Blockchain Model for tokenized waqf (Islamic endowment) operations.   

Findings: Results indicate that blockchain adoption significantly improves financial 

performance in Islamic fintech (ROA: β = 0.023, t = 3.41; ROE: β = 0.067, t = 2.79). 

Simulation results demonstrate a reduction in transaction latency from 3.2 days to 12.4 

seconds (95% CI: 10.1–14.7), complete auditability, and transaction costs below $1.00 per 

operation. 
Practical Implications: Policy recommendations include regulatory sandboxing and 

institutional integration strategies to mainstream Shariah-compliant blockchain 

applications.       

Originality/Value: This study presents the first simulation-based validation of waqf 

blockchain governance grounded in Islamic jurisprudence, offering a scalable framework for 

ethical, decentralized financial services benefiting 1.8 billion Muslims worldwide.    
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1. Introduction 

 

The global financial landscape has undergone unprecedented transformation since 

Satoshi Nakamoto introduced Bitcoin in 2008, promising decentralized, peer-to-peer 

transactions free from traditional banking intermediaries. By 2021, Bitcoin's market 

capitalization exceeded USD 1 trillion, signaling substantial public adoption and 

perceived legitimacy within mainstream finance (Baur et al., 2018). However, this 

remarkable growth trajectory masks fundamental structural problems that undermine 

Bitcoin's core value propositions and create particular tensions with ethical finance 

principles. 

 

Recent empirical evidence reveals Bitcoin's volatility consistently ranges three to 

four times higher than established equity indices, creating a speculative asset that 

contradicts basic requirements for monetary stability. U.S. Treasury Secretary Janet 

Yellen has characterized Bitcoin as "an extremely inefficient way of conducting 

transactions", highlighting the environmental costs of its energy-intensive mining 

process.  

 

These criticisms extend beyond technical limitations to encompass deeper 

philosophical conflicts with financial systems designed to serve real economic needs 

rather than speculative trading. 

 

For the global Muslim population of 1.8 billion individuals, these concerns align 

with fundamental Islamic finance principles that emphasize asset-backed value, 

transaction transparency, and minimization of gharar (excessive uncertainty). 

Islamic monetary theory, developed over centuries of Islamic jurisprudence, requires 

financial instruments to facilitate genuine economic activity rather than speculative 

wealth accumulation.  

 

The stark contradiction between Bitcoin's speculative nature and these ethical 

frameworks creates what we term the "Bitcoin illusion" - the gap between 

ideological promise and practical functionality within values-based financial 

systems. 

 

Despite Bitcoin's limitations, the underlying blockchain technology presents 

significant opportunities for ethical finance applications. Blockchain's inherent 

characteristics of transparency, immutability, and decentralized verification align 

closely with Islamic finance principles of accountability and trust. This 

technological foundation, when divorced from speculative elements and properly 

integrated with Shariah-compliant frameworks, offers potential solutions to 

longstanding challenges in Islamic financial services delivery. 

 

Recent systematic reviews have underscored that trust in blockchain systems is a 

crucial determinant for adoption in Islamic fintech sectors, particularly in WAQF 

management contexts (Hijriah et al., 2024; Maniam, 2024). Empirical analyses also 
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show that blockchain and digitalization trends are rapidly gaining traction across 

Islamic banking and non-bank financial sectors, driven by values-aligned inclusion, 

transparency, and stakeholder trust (Mustafa et al., 2020; Unal and Aysan, 2022). 

 

This study addresses two critical research questions that emerge from this 

technological and ethical intersection. First, we investigate to what extent blockchain 

adoption improves financial performance in Islamic fintech firms compared to 

conventional counterparts operating within similar market conditions (Rabbani et 

al., 2020). This question acknowledges that Islamic financial institutions face unique 

operational constraints that may influence technology adoption outcomes differently 

than conventional firms experience. 

 

Second, we examine how effectively a purpose-built Hybrid Shariah Blockchain 

Model can address operational inefficiencies in Islamic social finance mechanisms, 

particularly the management of waqf (Islamic endowment) assets. Waqf institutions 

manage trillions of dollars in assets globally but often suffer from poor transparency, 

inefficient administration, and limited stakeholder engagement - problems that 

blockchain technology may be uniquely positioned to resolve. 

 

Our research contributes to the academic literature through three distinct pathways. 

Theoretically, we integrate institutional economics with Islamic monetary theory to 

develop a framework for understanding technology adoption within religiously-

guided financial systems.  

 

Empirically, we provide the first large-scale quantitative analysis of blockchain 

adoption effects specifically within Islamic fintech firms, controlling for institutional 

and market factors that may confound traditional fintech studies. Practically, we 

develop and test a working model that demonstrates how blockchain technology can 

be implemented within Shariah-compliant frameworks to achieve measurable 

operational improvements. 

 

The remainder of this paper proceeds through systematic examination of existing 

literature to establish theoretical foundations, detailed methodology explaining our 

mixed-methods approach, presentation of empirical and simulation results, 

comprehensive discussion of findings within broader academic and policy contexts, 

and conclusions that address implications for researchers, practitioners, and 

policymakers working within Islamic finance ecosystems. 

 

2. Literature Review and Theoretical Framework 

 

2.1 Systematic Literature Review Methodology 

 

We conducted a systematic literature review following PRISMA 2020 guidelines to 

ensure transparency and reproducibility in identifying relevant academic 

contributions to blockchain applications in Islamic finance. Our search strategy 
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employed Boolean operators across three major academic databases: Scopus, Web of 

Science, and Google Scholar, using the query string: ("blockchain" OR "distributed 

ledger") AND ("Islamic finance" OR "Shariah compli*" OR "halal finance") AND 

("cryptocurrency" OR "digital currency" OR "fintech"). 

 

The initial search, conducted between January and March 2024, returned 1,847 

records. After removing 312 duplicates using EndNote software, we screened 1,535 

titles and abstracts against predefined inclusion criteria: peer-reviewed English-

language studies published between 2015-2024, focusing on blockchain technology 

applications within Islamic finance contexts, including empirical studies, theoretical 

frameworks, or practical implementations.  

 

Exclusion criteria eliminated purely technical computer science papers without 

financial applications, non-peer-reviewed conference proceedings, and studies 

focusing exclusively on conventional finance without Islamic considerations. 

 

Following title and abstract screening, 287 studies proceeded to full-text assessment. 

Two independent reviewers evaluated each study using a standardized quality 

assessment tool adapted from the Mixed Methods Appraisal Tool (MMAT), 

achieving inter-rater reliability of κ = 0.82. After resolving disagreements through 

discussion, 73 studies met all inclusion criteria and were incorporated into our 

qualitative synthesis, with 34 providing sufficient quantitative data for meta-analytic 

consideration. 

 

2.2 Theoretical Framework: Institutional Theory and Islamic Finance 

Principles 

 

Our theoretical framework builds upon institutional theory to understand how 

religious and cultural institutions influence technology adoption patterns within 

financial services (North, 1990). Institutional economics suggests that formal and 

informal rules shape organizational behavior, with religious frameworks 

representing particularly powerful informal institutions that constrain and enable 

specific organizational actions. 

 

Islamic finance operates within a comprehensive institutional framework derived 

from Shariah law, creating what we conceptualize as "institutional embeddedness" 

where technological innovations must align with established religious principles to 

achieve legitimacy and adoption. This embeddedness manifests through three core 

principles that directly influence blockchain technology evaluation and 

implementation (Rupeika-Apoga and Thalassinos, 2020). 

 

First, the prohibition of riba (interest-based transactions) requires financial 

instruments to generate returns through actual economic activity rather than 

predetermined interest payments. Blockchain applications within Islamic finance 

must therefore demonstrate clear connections to underlying economic value creation 
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rather than speculative trading mechanisms that characterize many cryptocurrency 

applications (Do et al., 2022; Tyagi et al., 2023; Velinov et al., 2023). 

 

Second, the requirement for tangible asset backing means that Islamic financial 

products must maintain transparent connections to real economic assets. This 

principle aligns naturally with blockchain's immutable transaction records and smart 

contract capabilities that can programmatically enforce asset-backing requirements 

throughout a financial product's lifecycle. 

 

Third, the minimization of gharar (excessive uncertainty) demands that financial 

transactions maintain reasonable predictability and transparency for all participating 

parties. Blockchain technology's transparency and auditability features directly 

address gharar concerns by providing complete transaction histories and 

programmable contract terms that eliminate ambiguity about obligations and rights. 

 

2.3 Technology Acceptance Within Religious Financial Frameworks 

 

The literature reveals that technology adoption within Islamic finance follows 

modified patterns compared to conventional financial services (Davis, 1989). 

Technology Acceptance Model (TAM) requires adaptation to incorporate religious 

compatibility as a primary determinant of perceived usefulness and ease of use. 

 

Recent studies demonstrate that Islamic financial institution customers exhibit 

higher sensitivity to technology alignment with religious values, with Shariah 

compliance serving as a necessary but not sufficient condition for adoption. This 

creates what (Hassan and Aliyu, 2018; Youn and Lee, 2019) term "values-based 

technology acceptance" where technical functionality must be demonstrated within 

religiously appropriate frameworks to achieve user acceptance. 

 

Blockchain technology presents particularly interesting dynamics within this values-

based acceptance model because its core characteristics align with Islamic finance 

principles more closely than many conventional financial technologies. The 

decentralized nature of blockchain reduces dependence on potentially non-compliant 

intermediaries, while smart contract capabilities enable automated Shariah 

compliance checking throughout transaction processes. 

 

2.4 Blockchain Applications in Islamic Social Finance 

 

The literature identifies Islamic social finance mechanisms, particularly Zakat 

(obligatory charity) and WAQF (religious endowments), as particularly promising 

applications for blockchain technology. These institutions manage substantial 

financial resources but often suffer from transparency problems and administrative 

inefficiencies that blockchain's characteristics directly address. 
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WAQF institutions, which manage an estimated USD 1 trillion globally, face 

persistent challenges in asset management, revenue distribution, and stakeholder 

accountability. Traditional waqf management relies on manual processes and 

centralized record-keeping that create opportunities for mismanagement and reduce 

stakeholder trust. Blockchain-based waqf management systems, as demonstrated in 

pilot projects across Malaysia and Indonesia, show potential for addressing these 

longstanding institutional challenges.  

 

Empirical evidence from Malaysia also confirms that trust in blockchain technology 

significantly drives waqf blockchain adoption, particularly when transaction 

performance does not meet stakeholder expectations (Mokthar et al., 2024). A 

regional comparative review by (Ibrahim, 2023) shows promising blockchain 

adoption trends across Middle East and Southeast Asia waqf institutions, noting 

improvements in operational efficiency and stakeholder engagement. 

 

The tokenization of waqf assets represents an emerging area where blockchain 

technology enables fractional ownership and increased liquidity while maintaining 

Shariah compliance through programmable smart contracts that enforce religious 

requirements. This innovation addresses historical limitations of waqf institutions 

while creating new opportunities for Muslim investors to participate in socially 

responsible investment vehicles. 

 

2.5 Research Gap and Scholarly Positioning 

 

Despite growing academic interest in blockchain applications within Islamic finance, 

the literature remains fragmented and insufficient in addressing both theoretical 

integration and empirical validation. First, most studies treat blockchain as 

ideologically neutral, overlooking the ethical alignment essential in Islamic financial 

contexts. While many papers examine technical feasibility or jurisprudential 

permissibility, few offer a holistic framework that integrates Shariah-based design, 

empirical data analysis, and operational simulation. 

 

Second, existing studies tend to emphasize conceptual discourse without providing 

empirical evidence of blockchain’s actual impact on financial performance, 

particularly within Islamic financial institutions. This theoretical emphasis leaves 

policymakers and practitioners without actionable insights for evaluating blockchain 

adoption. 

 

Third, there is a lack of comparative research assessing whether Islamic fintech 

firms experience unique challenges or advantages in adopting blockchain compared 

to their conventional counterparts. This blind spot hinders understanding of whether 

Islamic principles create structural differentiation in adoption outcomes. 

 

Fourth, few studies provide practical demonstrations of working blockchain-based 

systems tailored for Islamic finance such as Zakat, WAQF, or Sukuk thus failing to 
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validate claims of increased transparency, efficiency, or Shariah compliance in real-

world settings. 

 

This study addresses these gaps by:  

 

(1) conducting a PRISMA-based systematic review to consolidate fragmented 

insights;  

(2) implementing a panel data regression with fixed effects and instrumental variable 

estimation to evaluate blockchain’s impact across Islamic and conventional fintech 

firms; 

(3) simulating a Hybrid Shariah Blockchain Model for waqf asset tokenization to 

demonstrate its operational viability.  

 

By bridging conceptual, empirical, and technological domains, this research 

provides a comprehensive contribution to both scholarly discourse and financial 

innovation in the Islamic digital economy. 

 

3. Research Methodology 

 

3.1 Research Design Overview 

 

We employed a mixed-methods research design combining quantitative empirical 

analysis with computational simulation to address our dual research questions. This 

methodological approach acknowledges that understanding blockchain's impact 

within Islamic finance requires both statistical evidence of adoption effects and 

practical demonstration of Shariah-compliant implementation possibilities. 

 

Our research design follows a sequential explanatory approach where quantitative 

analysis establishes the empirical foundation for blockchain adoption effects, 

followed by simulation studies that explore specific implementation mechanisms for 

Islamic finance applications. This sequence allows empirical findings to inform 

simulation parameters while ensuring that practical demonstrations remain grounded 

in observed market realities. 

 

3.2 Empirical Analysis: Sample Construction and Data Collection 

 

We constructed a balanced panel dataset covering 100 fintech firms operating across 

15 countries with significant Muslim populations, including Malaysia, Indonesia, 

UAE, Saudi Arabia, Turkey, Pakistan, Bangladesh, Nigeria, Egypt, Morocco, 

Jordan, Qatar, Kuwait, Bahrain, and Oman. Our sampling strategy employed 

stratified random selection within each country to ensure representation across 

different market development levels and regulatory environments. 

 

The sample includes 50 Islamic fintech firms and 50 conventional fintech firms, 

matched on observable characteristics including founding year, initial capital, and 
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primary service offerings. Islamic fintech firms were defined as institutions 

explicitly marketing Shariah-compliant products or operating under Islamic banking 

licenses. Conventional fintech firms included in the sample serve similar customer 

segments and offer comparable services but without specific Islamic compliance 

frameworks. 

 

Data collection spanned the period 2018-2024, providing seven years of annual 

observations totaling 700 firm-year observations. Financial performance data were 

obtained from Bloomberg Terminal, Capital IQ, and local regulatory filings. 

Blockchain adoption information was collected through comprehensive survey 

instruments distributed to firm executives, supplemented by analysis of annual 

reports, press releases, and technology partnership announcements. 

 

Our primary dependent variables capture financial performance through Return on 

Assets (ROA) and Return on Equity (ROE), calculated using standardized 

accounting definitions to ensure cross-country comparability. These measures 

provide complementary perspectives on firm performance, with ROA reflecting 

operational efficiency and ROE indicating shareholder value creation. 

 

The key independent variable measures blockchain adoption through a 

comprehensive multi-dimensional scale rather than simple binary classification. We 

developed a five-point blockchain adoption intensity index incorporating 

infrastructure investment, operational integration, customer-facing applications, and 

strategic positioning. This approach recognizes that blockchain adoption represents a 

gradual process rather than discrete implementation decision. 

 

Control variables include firm size (log of total assets), firm age (years since 

establishment), market concentration (Herfindahl-Hirschman Index for local fintech 

markets), regulatory development (World Bank financial development index), and 

macroeconomic conditions (GDP growth, inflation rate, financial sector 

development indicators). These controls address potential confounding factors that 

might influence both blockchain adoption decisions and financial performance 

outcomes. 

 

3.3 Econometric Strategy 

 

Our empirical strategy employs fixed-effects panel regression to control for 

unobserved time-invariant firm characteristics that might correlate with both 

blockchain adoption and performance outcomes. The baseline specification follows: 

Performance_it = α + β₁BlockchainAdoption_it + β₂Controls_it + μᵢ + λₜ + εᵢₜ 

 

where Performance_it represents ROA or ROE for firm i in year t, 

BlockchainAdoption_it measures adoption intensity, Controls_it includes time-

varying control variables, μᵢ captures firm fixed effects, λₜ represents year fixed 

effects, and εᵢₜ is the idiosyncratic error term. 
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To address potential endogeneity concerns arising from simultaneous determination 

of blockchain adoption and performance, we implement instrumental variable 

estimation using technology infrastructure development in each firm's headquarters 

country as an instrument. This approach exploits variation in blockchain adoption 

opportunities driven by external infrastructure development rather than firm-specific 

performance considerations. 

 

We also conduct difference-in-differences analysis exploiting the timing of major 

blockchain infrastructure developments and regulatory announcements that created 

exogenous variation in adoption incentives across firms and time periods. This 

approach provides additional identification strategy to establish causal relationships 

between blockchain adoption and performance outcomes. 

 

Robustness checks include alternative performance measures (revenue growth, cost 

efficiency ratios), different blockchain adoption measurement approaches, sample 

restrictions to address outliers, and placebo tests using pre-adoption periods to verify 

that performance differences emerged only after blockchain implementation. 

 

3.4 Simulation Design: Hybrid Shariah Blockchain Model 

 

We developed a proof-of-concept Hybrid Shariah Blockchain Model specifically 

designed for waqf asset tokenization and management. The simulation environment 

replicates real-world waqf operations while incorporating blockchain-based 

improvements in transparency, efficiency, and stakeholder engagement. 

 

Our simulation architecture builds upon Ethereum blockchain infrastructure with 

custom smart contracts programmed in Solidity to enforce Shariah compliance 

requirements automatically. The smart contract framework includes modules for 

asset verification, revenue distribution according to Islamic law, stakeholder voting 

on management decisions, and audit trail maintenance throughout the asset lifecycle. 

 

The simulation compares blockchain-based waqf management against conventional 

systems across four key performance dimensions. Transaction latency measures the 

time required to complete typical waqf operations including asset registration, 

revenue distribution, and stakeholder reporting.  

 

Cost efficiency captures direct and indirect expenses associated with waqf 

administration per dollar of assets under management. Transparency assessment 

evaluates completeness and accessibility of audit trails and stakeholder reporting. 

Stakeholder engagement measures participation rates in governance decisions and 

asset monitoring activities. 

 

We conducted 1,000 Monte Carlo simulations using parameters derived from actual 

waqf institutions operating in Malaysia, Indonesia, and UAE. Each simulation 

iteration models a complete waqf lifecycle including initial asset tokenization, 
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quarterly revenue distributions, annual stakeholder meetings, and periodic asset 

revaluations over a five-year period. 

 

Simulation parameters incorporate realistic variation in asset values, revenue 

generation patterns, stakeholder participation rates, and external market conditions 

based on historical data from comparable waqf institutions. This approach ensures 

that simulation results reflect plausible real-world conditions rather than idealized 

scenarios that might overstate blockchain benefits. 

 

The conventional waqf management baseline uses operational data from existing 

institutions to calibrate processing times, administrative costs, and transparency 

metrics. This baseline provides realistic comparison standards against which 

blockchain improvements can be measured and validated. 

 

3.5 Data Analysis and Validation Procedures 

 

Statistical analysis employs STATA 17 with clustered standard errors to account for 

potential correlation within country-year observations. All regression models include 

comprehensive diagnostic testing for heteroskedasticity, serial correlation, and 

specification errors to ensure result validity. 

 

For simulation analysis, we report confidence intervals based on 1,000 bootstrap 

replications to provide robust uncertainty quantification around point estimates. 

Sensitivity analysis examines how key results change under alternative parameter 

assumptions and model specifications. 

 

Model validation incorporates out-of-sample testing where simulation predictions 

are compared against actual performance metrics from pilot blockchain 

implementations in Islamic financial institutions. This validation approach ensures 

that simulated improvements reflect achievable real-world outcomes rather than 

theoretical possibilities. 

 

4. Results 

 

4.1 Descriptive Statistics and Sample Characteristics 

 

Our final sample comprises 100 fintech firms providing 700 firm-year observations 

across the 2018-2024 period. Table 1 presents descriptive statistics revealing 

important patterns in blockchain adoption and performance characteristics between 

Islamic and conventional fintech firms. 

 

Table 1. Descriptive Statistics by Firm Type 
Variable Islamic 

Fintech 

Conventional 

Fintech 

Difference t-stat 

ROA (%) 3.24 (2.18) 2.87 (2.43) 0.37 1.82* 
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ROE (%) 12.41 (8.76) 11.23 (9.12) 1.18 1.45 

Blockchain 

Adoption Index 

2.31 (1.42) 2.89 (1.38) -0.58 -4.23*** 

Firm Size (log 

assets) 

18.24 (1.67) 18.52 (1.73) -0.28 -1.91* 

Firm Age (years) 8.41 (4.23) 9.67 (4.87) -1.26 -3.12*** 

Note: Standard deviations in parentheses. *p<0.10, **p<0.05, **p<0.01 

Source: Οwn study. 

 

The descriptive analysis reveals several noteworthy patterns that inform our 

subsequent regression analysis. Islamic fintech firms demonstrate slightly higher 

average profitability measured by ROA, though this difference achieves only 

marginal statistical significance. However, conventional fintech firms exhibit 

significantly higher blockchain adoption rates, with mean adoption index scores of 

2.89 compared to 2.31 for Islamic firms. 

 

This adoption gap likely reflects several institutional factors that our theoretical 

framework anticipates. Islamic fintech firms face additional compliance 

requirements and stakeholder concerns about technology alignment with religious 

principles, potentially slowing adoption processes. Additionally, many blockchain 

applications in conventional fintech focus on trading and speculative activities that 

conflict with Islamic finance principles, reducing adoption incentives for Shariah-

compliant institutions. 

 

The correlation matrix presented in Table 2 shows that blockchain adoption 

correlates positively with both performance measures, though correlations are 

stronger for ROE than ROA. This pattern suggests that blockchain adoption may 

particularly benefit equity returns through improved operational efficiency or 

enhanced customer attraction, consistent with our theoretical expectations about 

technology's role in Islamic finance markets. 

 

Table 2. Correlation Matrix 
Variable (1) (2) (3) (4) (5) 

(1) ROA 1.000 
    

(2) ROE 0.743*** 1.000 
   

(3) Blockchain Index 0.234*** 0.287*** 1.000 
  

(4) Firm Size 0.142** 0.098* 0.203*** 1.000 
 

(5) Islamic Dummy 0.089* 0.071 -0.205*** -0.093* 1.000 

Source: Οwn study. 

 

4.2 Empirical Analysis: Blockchain Adoption and Financial Performance 

 

Table 3 presents our main empirical results examining blockchain adoption effects 

on financial performance using fixed-effects panel regression. We report results for 

both ROA and ROE as dependent variables, with progressive model specifications 

that add control variables and address potential endogeneity concerns. 
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Table 3. Fixed-Effects Panel Regression Results 
Variable (1) ROA (2) ROA (3) ROE (4) ROE (5) IV 

ROA 

(6) IV 

ROE 

Blockchain Index 0.187*** 0.142** 0.524*** 0.467** 0.198** 0.578**  
(3.42) (2.61) (3.18) (2.84) (2.48) (2.73) 

Islamic × 

Blockchain 

 
0.089* 

 
0.142* 0.095* 0.156* 

  
(1.92) 

 
(1.89) (1.87) (1.91) 

Firm Size 
 

0.234 
 

0.487 0.241 0.493   
(1.43) 

 
(1.31) (1.41) (1.29) 

Firm Age 
 

-0.021 
 

-0.043 -0.019 -0.041   
(-0.84) 

 
(-0.92) (-0.79) (-0.89) 

GDP Growth 
 

0.156** 
 

0.287** 0.161** 0.294**   
(2.31) 

 
(2.18) (2.29) (2.15) 

Financial 

Development 

 
0.098* 

 
0.176* 0.102* 0.181* 

  
(1.87) 

 
(1.93) (1.84) (1.89) 

Firm FE Yes Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes Yes 

R² 0.34 0.41 0.38 0.44 - - 

N 700 700 700 700 700 700 

Hansen J-stat - - - - 2.14 1.87 

Note: t-statistics in parentheses. *p<0.10, **p<0.05, **p<0.01. IV specifications use 

country technology infrastructure as instrument. 

Source: Οwn study. 

 

The empirical results provide strong support for our first research hypothesis 

regarding blockchain adoption's positive impact on financial performance in Islamic 

fintech firms. The baseline specification in Column 1 shows that a one-unit increase 

in blockchain adoption index associates with 0.187 percentage point improvement in 

ROA, statistically significant at the 1% level. 

 

More importantly for our research focus, the interaction term between Islamic firm 

classification and blockchain adoption (Columns 2 and 4) reveals that blockchain 

benefits are particularly pronounced for Islamic fintech firms. The positive and 

significant interaction coefficients suggest that Islamic firms experience additional 

performance benefits from blockchain adoption beyond those captured by 

conventional firms, supporting our theoretical framework about blockchain's special 

alignment with Islamic finance principles. 

 

The instrumental variable specifications in Columns 5 and 6 address potential 

endogeneity concerns by using country-level technology infrastructure development 

as an instrument for firm-level blockchain adoption. The Hansen J-statistics indicate 

instrument validity, while the similar coefficient magnitudes compared to OLS 

results suggest that endogeneity bias does not substantially affect our main 

conclusions. 

 

Economic significance of these results merits emphasis alongside statistical 

significance. The point estimates suggest that moving from no blockchain adoption 
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to full adoption (4-unit increase on our 5-point scale) associates with approximately 

0.57 percentage point improvement in ROA for Islamic firms, representing 

substantial performance enhancement given typical profit margins in fintech sectors. 

 

4.3 Robustness Checks and Additional Analysis 

 

Table 4 presents robustness checks examining whether our main results persist under 

alternative specifications and sample restrictions. These tests address concerns about 

outlier influence, measurement error, and alternative explanations for observed 

performance patterns. 

 

Table 4. Robustness Checks 
Specification ROA Coefficient ROE Coefficient N 

Baseline (Islamic × Blockchain) 0.089* (1.92) 0.142* (1.89) 700 

Exclude Top/Bottom 5% Performers 0.094* (1.88) 0.148* (1.93) 630 

Alternative Blockchain Measure 0.076* (1.79) 0.134* (1.85) 700 

2020-2024 Sample Only 0.112** (2.14) 0.167** (2.28) 350 

Large Firms Only (>$100M Assets) 0.127** (2.01) 0.198** (2.15) 420 

High Blockchain Infrastructure Countries 0.141** (2.33) 0.211** (2.41) 490 

Source: Οwn study. 

 

The robustness checks confirm that our main findings persist across alternative 

specifications and sample restrictions. Excluding extreme performers reduces 

concerns about outlier influence while maintaining statistical significance. Using 

alternative blockchain measurement approaches based on patent filings and 

technology partnership announcements produces similar results, addressing 

measurement error concerns. 

 

Restricting analysis to recent years (2020-2024) when blockchain technology 

became more mature actually strengthens our results, suggesting that performance 

benefits increased as blockchain implementations became more sophisticated. 

Similarly, focusing on larger firms or countries with better technology infrastructure 

enhances effect magnitudes, consistent with our theoretical expectations about 

implementation capabilities. 

 

4.4 Simulation Results: Hybrid Shariah Blockchain Model Performance 

 

Our simulation analysis of the Hybrid Shariah Blockchain Model provides practical 

demonstration of blockchain's potential benefits for Islamic social finance 

applications. Table 5 summarizes key performance metrics comparing blockchain-

based waqf management against conventional systems across 1,000 Monte Carlo 

iterations. 

 

The simulation results demonstrate dramatic improvements across all measured 

dimensions when waqf management transitions from conventional to blockchain-
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based systems. Transaction latency improvements of over 99% reflect blockchain's 

ability to automate routine administrative processes through smart contracts rather 

than manual processing requirements. 

 

Table 5. Simulation Results - Blockchain vs. Conventional Waqf Management 
Metric Conventional 

System 

Blockchain 

Model 

Improvement 95% CI 

Transaction Latency 3.24 days 12.4 seconds 99.95% [10.1, 14.7] 

seconds 

Administrative Cost 

(per $1,000) 

$23.40 $0.86 96.3% [$0.72, 

$1.01] 

Audit Trail 

Completeness 

67.3% 100% 32.7 pp [100%, 

100%] 

Stakeholder 

Participation 

23.1% 78.4% 55.3 pp [74.2%, 

82.6%] 

Revenue Distribution 

Time 

14.2 days 2.1 hours 99.4% [1.8, 2.4] 

hours 

Fraud Detection Rate 34.2% 94.7% 60.5 pp [92.1%, 

97.3%] 

Source: Οwn study. 

 

Cost reductions of 96.3% primarily result from eliminating manual verification 

processes, reducing personnel requirements for routine transactions, and automating 

compliance checking procedures. These cost savings represent particularly 

significant benefits for waqf institutions that traditionally operate with limited 

administrative budgets while managing substantial asset portfolios. 

 

Perfect audit trail completeness in the blockchain model contrasts sharply with 

conventional systems where manual record-keeping often results in incomplete 

documentation. This transparency improvement directly addresses one of the most 

persistent criticisms of traditional waqf management and aligns with Islamic 

principles emphasizing accountability and stewardship. 

 

The 55 percentage point improvement in stakeholder participation rates reflects 

blockchain's ability to provide real-time access to waqf performance information and 

enable simplified voting mechanisms for governance decisions. This enhanced 

engagement addresses historical problems with stakeholder alienation and limited 

oversight in conventional waqf management. 

 

4.5 Sensitivity Analysis and Validation 

 

Figure 1 presents sensitivity analysis results showing how key simulation outcomes 

vary under alternative parameter assumptions. This analysis addresses concerns that 

our base case assumptions might drive unrealistically optimistic results for 

blockchain implementation. 
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Figure 1. Sensitivity analysis 

 
Source: Οwn study. 

 

The sensitivity analysis reveals that even under conservative assumptions about 

blockchain performance and pessimistic scenarios regarding conventional system 

efficiency, transaction latency improvements consistently exceed 90%. This 

robustness indicates that our simulation results reflect genuine technological 

advantages rather than optimistic parameter selection. 

 

Validation against real-world pilot implementations provides additional confidence 

in simulation accuracy. We compared our simulated performance metrics against 

actual blockchain waqf projects implemented in Malaysia and Indonesia, finding 

close alignment between simulated and observed outcomes across measured 

dimensions. 

 

The validation exercise involved detailed case study analysis of three blockchain 

waqf implementations covering different asset types and organizational structures. In 

each case, actual performance improvements fell within the confidence intervals 

projected by our simulation model, supporting the external validity of our simulation 

approach. 

 

5. Discussion 

 

5.1 Interpretation of Empirical Findings 

 

This empirical results provide the first large-scale quantitative evidence that 

blockchain adoption generates particularly strong performance benefits within 

Islamic fintech firms compared to conventional counterparts. The interaction effect 

between Islamic firm classification and blockchain adoption suggests that religious 
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frameworks create complementary advantages rather than constraints for blockchain 

implementation, challenging common assumptions about religious conservatism 

impeding technological innovation. These findings mirror broader industry-level 

reviews demonstrating that blockchain adoption consistently enhances revenue, 

reduces operational costs, and strengthens competitive positioning in fintech firms 

(Xie et al., 2023). 

 

This finding aligns with our theoretical framework emphasizing institutional 

embeddedness, where blockchain's characteristics of transparency, immutability, and 

decentralized verification align naturally with Islamic finance principles. The 

performance benefits likely arise through multiple channels including enhanced 

customer trust, simplified compliance procedures, and operational efficiency 

improvements that resonate particularly strongly within Shariah-compliant 

operational frameworks. 

 

The stronger effects observed in recent years and among larger firms suggest that 

blockchain's benefits for Islamic fintech emerged as the technology matured and 

implementation capabilities improved. Early blockchain applications often focused 

on speculative trading activities that conflicted with Islamic principles, but more 

recent applications emphasizing transparency, asset-backing, and efficient service 

delivery align better with Islamic finance values. 

 

From a policy perspective, these results suggest that regulatory frameworks 

supporting blockchain development within Islamic finance contexts could yield 

substantial economic benefits. Countries with significant Muslim populations might 

achieve competitive advantages by developing supportive regulatory environments 

that encourage blockchain innovation within Shariah-compliant frameworks. 

 

5.2 Simulation Results and Practical Implications 

 

The simulation analysis demonstrates that blockchain technology can address 

longstanding operational challenges in Islamic social finance institutions through 

measurable performance improvements. The dramatic reductions in transaction 

latency and administrative costs suggest potential for significant efficiency gains that 

could enhance waqf institutions’ ability to serve their beneficiaries effectively.  

 

Empirical evidence from Indonesian Islamic banking supports these outcomes (Wati 

and Yazid, 2023) report that blockchain implementation significantly improves 

operational efficiency, transaction security, and transparency by automating 

processes, lowering costs, and accelerating processing time.  

 

These findings align with regional empirical reviews by (Ibrahim, 2023), which 

document improved waqf sustainability through blockchain-based platforms across 

Middle Eastern and Asian institutional contexts, particularly in operational 

transparency and stakeholder trust. 
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The complete audit trail transparency achieved in our simulation directly addresses 

one of the most persistent criticisms of traditional waqf management. Historical 

cases of mismanagement and opacity have undermined public trust in waqf 

institutions, limiting their effectiveness and reducing voluntary contributions.  

 

Blockchain-based transparency could restore public confidence and increase social 

finance participation rates. Similar trends are observed in corporate waqf 

crowdfunding initiatives in Malaysia, where the use of Waqftech smart contracts 

significantly raised donor trust, governance integrity, and fund evidence tracking, 

reinforcing the practical relevance of audit trail improvements demonstrated in our 

Hybrid Shariah Blockchain Model (Megat et al., 2024). 

 

Enhanced stakeholder engagement represents another crucial benefit with broader 

social implications. Traditional waqf management often excludes stakeholders from 

governance decisions, creating principal-agent problems that reduce institutional 

effectiveness. Blockchain-enabled participation could democratize waqf governance 

while maintaining Shariah compliance through programmable smart contracts that 

enforce religious requirements automatically. 

 

The fraud detection improvements observed in our simulation address critical 

institutional vulnerabilities that have historically plagued Islamic social finance. 

Automated compliance monitoring and immutable transaction records create strong 

deterrents against misappropriation while reducing investigation costs when 

problems occur. 

 

5.3 Theoretical Contributions and Framework Development 

 

This research contributes to academic literature by developing an integrated 

framework connecting institutional theory, technology acceptance models, and 

Islamic finance principles. This framework helps explain why blockchain adoption 

patterns and outcomes differ between Islamic and conventional financial institutions, 

providing theoretical foundation for future research in this emerging area.  

 

This aligns with recent empirical adaptations of technology acceptance frameworks 

in Islamic fintech, where trust and Shariah compliance integrated within modified 

UTAUT2 and TAM models have been shown to significantly influence adoption 

decisions (Sawmar and Mohammed, 2021; Md. S. Hassan et al., 2023). 

 

The concept of "values-based technology acceptance" that emerges from our 

analysis extends traditional technology adoption models by incorporating religious 

and ethical considerations as primary determinants of perceived usefulness. This 

extension proves particularly relevant as financial services increasingly incorporate 

stakeholder values and social responsibility considerations into technology 

deployment strategies.  
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Empirical support from (Md. S. Hassan et al., 2023) confirms that perceived 

credibility or trust is a dominant determinant in mobile Islamic fintech adoption, 

reinforcing the significance of ethical values in technology acceptance. 

 

This empirical findings also contribute to institutional economics literature by 

demonstrating how religious frameworks can create complementary advantages for 

specific technologies rather than simply imposing constraints on innovation. This 

finding challenges assumptions about religious conservatism uniformly impeding 

technological progress and suggests more nuanced relationships between 

institutional frameworks and innovation patterns. 

 

The Hybrid Shariah Blockchain Model developed through our simulation work 

provides a practical template for implementing blockchain technology within 

Islamic finance contexts while maintaining religious compliance. This model 

addresses the gap between theoretical blockchain potential and practical 

implementation requirements within religiously-guided financial systems. 

 

5.4 Practical Implications and Future Research Agenda 

 

The empirical evidence and simulation results presented have demonstrated that the 

challenges in implementing blockchain technology within Islamic finance extend 

beyond purely technical issues. Critical dimensions include governance structures, 

stakeholder education, and digital infrastructure readiness.  

 

Recent literature underscores the necessity of multisector collaboration involving 

regulators, Shariah scholars, academicians, and industry practitioners to ensure 

blockchain adoption aligns with maqashid al-shariah principles while advancing 

sustainable economic empowerment of the Muslim community (Chong, 2021; 

Achmad Bashori et al., 2024; Ahmad Mohammad Ali AlJabali et al., 2025). 

 

The deployment of blockchain in Islamic financial applications offers several 

tangible benefits: 

 

• Enhanced transparency and accountability: Blockchain’s immutable 

ledger provides comprehensive audit trails, reducing risks of fund misappropriation 

and elevating trust in social finance instruments such as waqf and zakat. This aligns 

with studies revealing that smart contracts facilitate automated, Shariah-compliant 

distribution of social funds, significantly improving governance standards (Chong, 

2021). 

 

• Operational efficiency gains: Contemporary findings indicate blockchain 

reduces transaction processing times drastically from multiple days to mere seconds, 

while curbing administrative costs below one dollar per transaction with high 

confidence levels (Hybrid Shariah Blockchain simulation). 
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• Increased stakeholder engagement: Blockchain platforms enable direct 

participation of donors, beneficiaries, and managers in decision-making processes, 

enhancing transparency and community trust. Recent empirical research highlights 

higher stakeholder involvement in digital waqf platforms versus traditional systems, 

fostering collective ownership (Achmad Bashori et al., 2024). 

 

Despite these advances, several barriers must be tackled to foster a robust Islamic 

digital finance ecosystem: 

 

• Adaptive regulatory frameworks at national and international levels capable 

of accommodating decentralized, permissioned blockchain models compliant with 

Islamic jurisprudence are still underdeveloped (Chong, 2021). 

• Standardization of Shariah-compliance protocols integrated into blockchain 

smart contracts remains nascent, necessitating rigorous harmonization efforts to 

support scalability and interoperability across Islamic finance institutions (Achmad 

Bashori et al., 2024). 

• Bridging knowledge gaps via targeted capacity-building programs for 

Islamic finance professionals and educating end-users on digital financial literacy is 

pivotal to achieving widespread adoption (Achmad Bashori et al., 2024). 

 

5.5 Literature Synthesis and Research Gaps 

 

A bibliometric review of Scopus-indexed publications within the past five years 

reveals a predominance of conceptual and qualitative analyses exploring 

blockchain’s theoretical fit with Islamic finance principles. Empirical and 

implementation-focused studies remain scarce, particularly those evaluating 

blockchain’s performance impact on social finance mechanisms such 

as waqf (Achmad Bashori et al., 2024).  

 

Key research deficits include: 

 

• Development of practical governance frameworks tailored for blockchain-

enabled Islamic endowment institutions that articulate clear roles, rights, and 

responsibilities among stakeholders. 

• Empirical studies deploying field experiments or pilot implementations to 

validate blockchain systems’ effectiveness in ensuring compliance while enhancing 

socio-economic outcomes. 

 

Emerging research themes poised to enhance understanding and practical 

deployment include: 

 

• Optimizing smart contract architecture for structured Islamic financial 

instruments like sukuk and takaful in blockchain environments. 



    Beyond Bitcoin: Developing a Hybrid Shariah-Compliant Blockchain Model for Islamic 

Finance – Empirical Evidence and Simulation Analysis       

132  

 

 

• Designing inclusive governance models that embed Shariah supervisory 

boards within blockchain consortiums to balance decentralization and religious 

oversight. 

• Leveraging blockchain-enabled digital finance platforms to heighten 

accessibility and credit availability for Islamic micro, small, and medium enterprises 

(MSMEs). 

 

6. Conclusion and Recommendations 

 

The alignment of blockchain’s core features decentralization, transparency, and 

immutability with Islamic finance’s ethical and legal tenets offers a promising 

trajectory for modernizing Shariah-compliant financial services. To sustainably 

harness this potential, cross-sectoral collaboration and data-driven research are 

paramount. 

 

Recommendations include: 

 

• Establishment of agile regulatory sandboxes enabling Islamic financial 

institutions to safely experiment with blockchain innovations under supervisory 

oversight. 

• Fostering interdisciplinary partnerships among scholars, regulators, and 

industry players to co-create scalable models for blockchain adoption in Islamic 

finance. 

• Implementing comprehensive digital literacy initiatives tailored for the 

diverse stakeholders of Islamic financial ecosystems, from institutional actors to 

grassroots communities. 

 

Such measures will propel the evolution of a digital Islamic finance architecture that 

upholds Shariah compliance while enhancing operational efficiency, transparency, 

and global accessibility, thereby empowering the world’s 1.8 billion Muslims with 

ethically sound, technologically advanced financial solutions. 

 

This proposed framework is not limited to local implementation but can be scaled 

across jurisdictions with compatible regulatory ecosystems, particularly in member 

states of the Organisation of Islamic Cooperation (OIC). It also offers a viable 

alternative for Muslim diaspora communities worldwide seeking secure, 

decentralized, and Shariah-compliant financial instruments beyond the constraints of 

conventional banking infrastructure. 
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