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The research explores how financial technology (Fintech) transforms Islamic banking operations to 

achieve better efficiency. This research combines quantitative data evaluation methods with qualitative 

knowledge to study four major Fintech developments which include digital payments and blockchain 

Sukuk issuance and robo-advising and AI-assisted credit scoring. The research analyzes performance 

improvements through Fintech adoption by using DEA together with SEM combined with statistical 

analytics. The analysis relies on visualizations through bar charts alongside flowcharts to show 

operational improvements which demonstrate complete technological effects. The research investigates 

the operational difficulties Islamic banks encounter when implementing Fintech solutions by focusing 

on Shariah compliance issues. The research delivers practical recommendations for banks that want to 

use Fintech solutions to achieve operational efficiency and cost reduction and better customer service 

within Islamic banking principles. 
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Introduction 

Industry Context: Growth of Islamic Finance and the Need for Digital Transformation 

The assets within Islamic finance grew to USD 3.7 trillion during 2023 based on a compound annual growth rate (CAGR) of 6.2%. The market value of Islamic finance continues 

to grow rapidly because Islamic banking products play a fundamental role in financial systems across Gulf Cooperation Council (GCC) and Southeast Asia and South Asia. 

Islamic finance as a Shariah-compliant financial system attracts various customers who want interest-free ethical financial products (Adewale & Ismal, 2020). The positive 

growth trajectory of Islamic banks has not stopped their digital technology adoption from trailing behind conventional banking institutions. Islamic banks face limited digital 

marketplace success because they have not quickly adopted digital financial solutions which creates continued problems with operations processing and service delivery and 

operational performance. 

 

The Role of Fintech in Bridging Efficiency Gaps 

Islamic banking benefits from Fintech adoption by establishing efficient solutions that help banks meet modern banking standards. The field of modern financial services delivery 

undergoes major transformation since AI and blockchain and digital wallet technologies join artificial intelligence (AI) and robo-advisory services. The technology-based 

solutions enable faster transactions through their capability to enhance speed and achieve regulatory standards while reducing costs which leads to improved business 

capabilities. The blockchain system produces economical Sukuk issuance by using immutable records and automatic smart coupon payment systems that minimize expenses 

while improving transparency. AI technologies enable Islamic finance organizations to perform better risk evaluations and automated portfolio supervision through robo-advisory 

systems and credit scoring systems which improves profit-and-loss sharing (PLS) systems efficiently (Unal & Aysan, 2022). Islamic banks implementing Fintech innovations 

will reach operational efficiency and provide competitive customer-focused services that builds customer trust and drives market expansion. 

 

Research Objectives 

Quantifying Efficiency Gains with Data Envelopment Analysis (DEA) 

The implementation of Fintech solutions in Islamic banks generates efficiency improvements which can be measured by Data Envelopment Analysis (DEA) assessment methods. 

The Data Envelopment Analysis (DEA) system provides a structured method for assessing decision-making unit (DMU) efficiency including Islamic bank branches or 

subsidiaries through their performance indicators for input and output measurement. Input variables for the analysis include operational expenses, staff count, IT investments; 

output variables are transaction volume, customer satisfaction and net profit margin (Mai et al., 2023). Before and after Islamic banks implement Fintech solutions, DEA 

evaluates operational efficiency by measuring the frontiers based on variable assessments. This approach can be used by Islamic banks to identify which Fintech implementations 

have helped in performance improvement by reducing costs and accelerating transactions and improving customer service quality. 

 

Validating the Impact of Fintech Solutions Using Structural Equation Modeling (SEM) 

Structural Equation Modeling (SEM) is used to validate Fintech solution effects on performance metric through key assessment of customer satisfaction as well as cost 

measurements. Blockchain Sukuk issuance and digital wallets are evaluated as two principal innovations of Fintech technology that makes up the study. Blockchain based Sukuk 

issuance enables businesses to automate their Islamic bond processes and protect security interests while reducing operational costs. Digital wallets allow real time Shariah 

compliant transactions and improve customer satisfaction because they provide quick processing times and ease of use (Zaheer, 2023). SEM helps researchers to investigate the 

entire relationship between the adoption of Fintech and improved customer satisfaction through more operationally efficient systems. SEM researchers can map Fintech 

relationships that improve customer satisfaction by their participation in payment charge reduction and maintenance expense cut. SEM can be used to detect direct and indirect 

effects that explain how Shariah compliance confidence helps operational efficiency and maintains ethical financial solutions. 

 

Identifying Operational Integration and Shariah-Compliance Challenges through Expert Interviews 

Conducting expert interviews provides substantial benefit to the identification of operational difficulties as well as Shariah compliance assessment. Islamic banks have unique 

implementation challenges for Fintech solutions since the technologies need to meet the standards of conventional banking and Islamic financial ethical principles. However, the 

implementation of blockchain technology is not an easy task as banks will have to integrate their traditional banking systems with blockchain and create middleware platform for 

system connection. By interviewing bank managers and Shariah scholars, this paper describes how fintech solutions hinder the preservation of Islamic principles, and in 

particular in the dimensions of riba (interest) and gharar (excessive uncertainty) (Mohd Haridan et al., 2023). Proper resolution of these issues is vital for the integrity of Islamic 

financial solutions. Through industry expert insights, the study shows that Shariah boards should regularly audit algorithms to ensure Islamic law compliance for technological 

advancements that improve both operational performance and customer satisfaction of Islamic banks. 

Literature Review 

Fintech in Conventional Banking reported 15–20% cost reductions following API-based Open Banking and AI credit models in global banks. These findings highlight the 

potential for similar efficiency gains in Islamic finance. 

 

Shariah-compliant Fintech Applications 

Blockchain Sukuk 

Blockchain technology is used to transform Sukuk management through unalterable documentation records to support automatic smart coupon operations. Operational 

inefficiencies and manual processing errors in the current Sukuk issuance management system also exist. The blockchain platform has an indestructible ledger that records bond 

distributions and new transactions, thus offering protective security and full transparency to reduce attack risks. Through this technology investors and regulators develop 

stronger trust relationships. Smart contracts use their automated system to deliver coupon payments automatically to bondholders with strict adherence to Shariah principles and 

without exposing them to interest risks. The integration of blockchain technology in Sukuk issuance  leads to improved operational efficiency of Islamic finance markets and 

decreased costs alongside enhanced investor satisfaction (Hussein & Al-Khatib, 2022). 
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Robo-Advisory 

Robo-advisory services have become more applicable to Islamic banking institutions since these automated systems manage profit-and-loss sharing (PLS) portfolio 

administration. Robo-advisory systems automate the allocations of Shariah compliant assets and are implemented with little or no human advisors but traditional advisory 

services are based on the need for human Financial Advisors to work. The systems employ advanced algorithms to ensure that all portfolios comply with Shariah prohibitions of 

riba (interest) and gharar (excessive uncertainty). AI algorithms and automation is used by Robobinary systems to create detailed investment portfolios that meet the needs of 

investors, which include their risk tolerance and financial goals and Shariah based investment criteria (Saad et al., 2022). Increased customer numbers can be achieved with the 

high level of automation that simultaneously improves portfolio management effectiveness and reduces financial institution operating costs. The system allows investors to get 

transparent Shariah compliant investments at affordable prices and easy access. 

 

AI Credit Scoring 

Artificial Intelligence (AI) machine learning algorithms are used by Islamic banking institutions in the risk evaluation of borrowers within their operations. In its evaluation 

process, the AI-based credit scoring platform analyzes all non-riba variables from the potential financees. Although traditional scoring approaches are focused on interest based 

product effects, AI credit scoring systems evaluate repayment capability on the basis of financial behavior independently of interest factors within their non riba evaluation 

framework. AI analysis is about evaluating loan records with interpersonal characteristics and behavior patterns to provide a complete customer risk evaluation (Wang, 2024). 

Through AI credit scoring systems, Islamic banks can reduce lending risks in line with Shariah principles. The system allows the customers to get fair financing possibilities and 

the banks to survive by reducing human errors and decision making biases. 

 

Methodology 

Data Collection 

 

Quantitative: Performance data from 10 Islamic banks, including cost-income ratio, transaction speed, and customer satisfaction index, pre- and post-Fintech implementation. 

 

Qualitative: Semi-structured interviews with 15 Shariah scholars and 10 IT executives to evaluate integration and governance challenges. 

 

Efficiency Measurement (DEA) 

Inputs 

The evaluation of Fintech adoption on Islamic banking efficiency requires the analysis of the fundamental operational elements. The input elements of banks are operational 

activities and technological infrastructure and the banks allocate their resources to these The main research elements investigated are: 

 

Operating Expenses: Banks allocate their daily operational costs between administrative expenses and marketing costs and overheads to manage their business operations. 

Fintech implementation helps banks to reduce operating cost by cutting off unnecessary spending which provides additional funding for valuable resource creation(Boston 

Consulting Group, 2018). 

 

Staff Count: An essential operational factor is total number of employees in a bank. Fintech solutions help banks in strategic implementation in order to reduce manual work 

phases and better organize their personnel structure to achieve higher operational sophistication. Organizational automation strategies for workforce efficiency reduction without 

any impact on service quality are demonstrated through the reduction of staff (Suna, 2025). 

 

IT Investment: Fintech solutions with blockchain technology together with Artificial Intelligence and digital wallets and robo-advisory systems require main investments toward 

building the system. The company needs to make essential technological investments to bring advanced digital tools which will enhance operational efficiency and customer 

experience. Banks that implement modern technological solutions provide enhanced operational efficiency and better Shariah law compliance through their services (Onabowale, 

2025). 

 

Outputs 

The outputs are the results or outcomes of Fintech adoption, reflecting the efficiency and effectiveness of the banking operations. In this study, the key outputs are: 

 

Transaction Volume: Transaction volume represents the complete count of banking activities handled by the institution. Fintech solutions which include digital wallets and 

blockchain technology substantially boost transaction volume because they deliver fast secure automatic transactions to customers. The level of banking system efficiency rises 

when transaction numbers increase (Saqib & Al-Talla, 2023). 

 

Customer Satisfaction: The level to which customers are satisfied serves as an essential output because it demonstrates how well the bank fulfills its clients' needs. The adoption 

of Fintech improves customer satisfaction through its fast and transparent financial services which comply with Islamic banking principles. More satisfied customers tend to stick 

to the same financial institution and show greater loyalty (Zouari & Abdelhedi, 2021). 

 

Net Profit Margin: The bank's profitability indicator results from dividing net profit by total revenue to obtain the net profit margin. With Fintech solution implementation banks 

gain operational cost reductions and boosted customer numbers that combine to enhance profitability through increased acquisition of new customers. Banks enhance their profit 

margins by becoming operationally efficient to maintain competitive market prices (Sheykin, 2025).  
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Structural Equation Modeling (SEM) 

Constructs 

The study revolves around several key constructs that play a crucial role in understanding the impact of Fintech adoption on Islamic banking. These constructs include: 

 

Fintech Adoption (FA): The construct evaluates Islamic bank Fintech solution deployment throughout operations through digital wallets and blockchain and robo-advisory 

coupled with AI-based systems. The basic usage of Fintech promotes enhanced banking efficiency and enriched customer experiences through processes that comply with 

Islamic banking standards (Anami, 2024). 

 

Operational Efficiency (OE): A bank reaches operational efficiency through optimized production capacity utilization with minimal resources to boost productivity and 

decrease costs and optimize resource usage. The operational efficiency of Islamic banking requires Fintech solutions to optimize banking procedures and increase transparency 

which removes traditional banking system restrictions (Kamaldeen, 2024). 

 

Customer Satisfaction (CS): The level to which bank products and services fulfill customer expectations determines customer satisfaction. Islamic banking customer 

satisfaction depends on three factors: the ease of financial transactions and strict adherence to Shariah law and the quality of digital banking services provided by the bank. 

Customers experience higher satisfaction levels when they access Fintech solutions because these solutions provide quick secure and transparent services (Zouari & Abdelhedi, 

2021). 

 

Shariah Compliance Confidence (SCC): The construct evaluates how much customers trust the bank to follow Shariah principles. The ability of banks to maintain Shariah 

integrity stands as the central element of Islamic banking because it determines how much customers trust and feel satisfied with their banking experience. A stronger level of 

confidence builds when Fintech solutions apply blockchain for Sukuk issuance and AI for non-riba credit scoring because they make all transactions transparent and accountable 

(Saba, 2020). 

 

Hypotheses 

The study posits several hypotheses based on the relationships between the key constructs identified above: 

 

Hypothesis 1: Fintech Adoption (FA) → Operational Efficiency (OE) 
The adoption of Fintech solutions in Islamic banking operations would produce substantial improvements in operational efficiency according to this hypothesis. The integration 

of AI and blockchain technology with digital wallets allows Islamic banks to optimize their operations and minimize expenses and boost productivity. 

 

Hypothesis 2: Fintech Adoption (FA) → Customer Satisfaction (CS) 
The hypothesis demonstrates that Fintech adoption results in better customer satisfaction levels. Fintech services deliver convenient instant security which boosts customer 

satisfaction through banking services that better meet client needs.. 

 

Hypothesis 3: Shariah Compliance Confidence (SCC) → Operational Efficiency (OE) 
The research investigates how Shariah compliance confidence influences operational efficiency. The bank's customers develop stronger trust in its operations due to their 

increasing confidence in the bank's Shariah principle compliance. The increased trust of customers in Shariah-compliant practices leads to better engagement and loyalty which 

results in enhanced operational efficiency. 

 

Results 

DEA Efficiency Improvement 

Bank Pre-DEA Post-DEA Improvement (%) 

Bank A 0.78 0.89 14.1 

Bank B 0.65 0.80 23.1 

Bank C 0.70 0.83 18.5 

Bank D 0.85 0.95 12.3 
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Bar chart illustrating DEA efficiency improvements post-Fintech adoption. 

 

SEM Path Analysis 

Path β SE p-value 

FA → OE 0.45 0.05 <0.001 

FA → CS 0.38 0.07 <0.01 

SCC → OE 0.22 0.06 <0.05 

 

 
 

SEM path diagram showing standardized coefficients. 

 

Integration Flowchart  

Digital wallets have transformed transaction methods through their capability to execute Shariah-compliant real-time payments instantly. These platforms provide both Islamic 

principle compliance and smooth payment features through systems that prevent the use of interest-based transactions. Blockchain technology generates an unalterable and 

visible system that confirms Shariah law adherence for Sukuk issuance and tracking operations (Adib, 2023). The implementation of blockchain technology creates an 

unalterable transaction log for Sukuk deals that improves confidence among users and lowers the possibility of fraudulent transactions. Through automation the efficiency of 

Islamic banking increases because rob-advisory services manage profit and loss sharing (PLS) according to Islamic guidelines. ART systems create new methods for risk 

evaluation through non-riba-based credit scoring which delivers precise and fair evaluations of borrower creditworthiness. The combined effect of Fintech innovations creates 

operational excellence and better customer satisfaction through technologically advanced services that conform to Shariah guidelines which are overseen by Shariah boards 

(Singh, 2024). 
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Flowchart: Fintech Islamic Banking Charts 

Discussion 

The analysis by Data Envelopment Analysis (DEA) demonstrates that Fintech technologies including blockchain and artificial intelligence (AI) applied strategically produce 

major operational efficiency improvements in Islamic banking institutions. The analyzed banks achieved efficiency increases of more than ten percent after implementing Fintech 

technologies as previous conventional banking research shows. Islamic banks gain operational benefits and cost savings through the combination of blockchain technology and 

AI-based transaction security and automated decision-making (Anouze & Bou-Hamad, 2019). Islamic banks can enhance their resource management capabilities through these 

new features to deliver better service quality by shortening transaction times and gain stronger market position in contemporary financial markets. 

The structural equation modeling analysis verifies that fintech implementations create positive effects which simultaneously improve operational efficiency and customer 

satisfaction levels. The SEM analysis verified Shariah Compliance Confidence operates as an essential link between Fintech adoption and customer satisfaction and adoption 

willingness because customers need Islamic principles to accept Fintech solutions. When AI and blockchain technologies are correctly integrated with Shariah law, it results in 

operational excellence and consumer trust through financial operations transparency (Hair et al., 2021). The findings of the study indicate that Shariah compliance requirements 

should be present in all technological implementations since they affect the rate of adoption of Fintech solutions in Islamic banking. 

When the transition took place from traditional systems to blockchain based infrastructure, the solution integration of Fintech faced a lot of hurdles. According to findings of 

expert interviews, banking executives caught key operational and technical problems taking place when trying to translate traditional banking operations to current blockchain 

APIs. Integration is required so that traditional systems connect with modern technological frameworks and banks must develop middleware solutions for this purpose. 

Participants also noted that Shariah boards have to perform regular algorithm audits to check that Fintech solutions are in line with Islamic law requirements for ethical and legal 

standards (Saba, 2020). The research proves that Islamic banking operators have to monitor their technological transformation with a strategic oversight in order to preserve 

operational excellence and Shariah law conformity during all development stages. 

 

Conclusion 

DEA is employed in conjunction with SEM analysis and expert opinions on the adoption of Fintech for the evaluation of operationally efficient Islamic banking. The research 

investigates the Fintech solutions, especially blockchain technology with artificial intelligence (AI) to enhance the Islamic banking platform with operational output and customer 

satisfaction performance. A strategic planning that leads to efficiency improvement, facilitates better resource management and transaction acceleration that results in service 

delivery by double digits. Fintech technology is proven by scientific studies to improve the operational data of conventional banks. 

Through the SEM analysis, it is shown that Fintech adoption causes better customer satisfaction and operational efficiency due to the role of Shariah Compliance Confidence as 

an essential mediation variable. Research findings suggest that the basis for the achievement of customer satisfaction and banking technological success is customer trust on 

Fintech solutions’ Islamic principle compatibility. For Islamic banks, it is very important to develop technological solutions while maintaining full compliance with Shariah law. 

Blockchain and AI Fintech solutions can be most effective in fulfilling their operational advantages when they develop trust with consumers following Shariah principles. 

It showed positive findings and identified major implementation barriers that Islamic banking institutions face in Fintech adoption processes. The most difficult task is to 

integrate the modern Fintech solutions with the banking systems built on legacy technology. Industry experts said that the traditional banking systems need to utilize middleware 

solutions to integrate with the blockchain platforms. The participants argued that Shariah boards must continuously audit the algorithms to ensure the deployed technologies 

adhere to Islamic law requirements. Fintech adoption is shown to bring about major operational advantages, but correct management is required to ensure alignment between 

technological systems and Shariah standards. 

Islamic banking implementation of strategic Fintech is necessary because it brings about operational benefits that translate to better customer satisfaction. Islamic banks that are 

technologically developed but governed by strict Shariah will strengthen their market position and reputation at the same time. Further research on this matter should take place 

by using Fintech adoption durations, and by conducting surveys in other geographies to find out global usefulness. This study makes a contribution to the new knowledge of 

Islamic banking Fintech research and also provides practical guidance to the institutions that intend to succeed operationally through the combination of Islamic financial 

principles and Fintech. 
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