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Abstract 
This study examines the implementation of blockchain-based smart contracts in 

Islamic finance, focusing on the opportunities and challenges arising from their integration 
into contemporary financial systems. The scope of the research includes the technological 
characteristics of smart contracts, their compatibility with Sharia principles, and their 
potential applications across Islamic financial products such as sukuk, mudarabah, and 
murabahah. The main objective of this study is to analyze how smart contracts can enhance 
transparency, trust, and efficiency while identifying the legal, technical, and regulatory 
barriers that may hinder their adoption. Using a qualitative descriptive method supported 
by literature analysis from recent academic studies, regulatory reports, and case examples, 
this research evaluates both the transformative potential and practical constraints of 
blockchain technology in Islamic finance. The findings reveal that smart contracts offer 
significant benefits such as reduced transaction costs, improved compliance monitoring, 
and enhanced security. However, issues related to Sharia oversight, technological 
readiness, and regulatory frameworks remain substantial challenges. The study concludes 
that while blockchain-based smart contracts align with several objectives of Sharia, 
particularly transparency and justice, their widespread implementation requires 
collaborative efforts between technologists, Sharia scholars, and regulators to ensure both 
technological reliability and Sharia compliance. 
Keywords: Smart Contracts, Blockchain Technology, Islamic Finance, Sharia Compliance, 
Financial Innovation 

 
Abstrak : 

Penelitian ini mengkaji penerapan smart contract berbasis blockchain dalam 
keuangan syariah dengan menyoroti peluang dan tantangan yang muncul dari 
integrasinya ke dalam sistem keuangan modern. Ruang lingkup penelitian mencakup 
karakteristik teknologi smart contract, kesesuaiannya dengan prinsip-prinsip syariah, 
serta potensi penerapannya pada produk keuangan syariah seperti sukuk, mudharabah, 
dan murabahah. Tujuan utama penelitian ini adalah menganalisis bagaimana smart 
contract dapat meningkatkan transparansi, kepercayaan, dan efisiensi, sekaligus 
mengidentifikasi hambatan teknis, hukum, dan regulasi yang dapat menghalangi 
penerapannya. Menggunakan metode kualitatif deskriptif yang didukung oleh analisis 
literatur dari penelitian akademik terbaru, laporan regulasi, dan contoh kasus aktual, 
penelitian ini mengevaluasi potensi transformasi serta keterbatasan praktis dari teknologi 
blockchain dalam keuangan syariah. Hasil penelitian menunjukkan bahwa smart contract 
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menawarkan manfaat signifikan seperti penurunan biaya transaksi, peningkatan 
pemantauan kepatuhan, dan keamanan yang lebih baik. Namun, isu terkait pengawasan 
syariah, kesiapan teknologi, dan kerangka regulasi masih menjadi tantangan utama. 
Penelitian ini menyimpulkan bahwa meskipun smart contract selaras dengan beberapa 
tujuan syariah, implementasi luasnya memerlukan kolaborasi antara teknolog, ulama 
syariah, dan regulator untuk memastikan keandalan teknologi dan kepatuhan syariah. 

Kata Kunci: Smart Contract, Teknologi Blockchain, Keuangan Syariah, Kepatuhan Syariah, 
Inovasi Keuangan 

 
 

INTRODUCTION 

The rapid advancement of digital technology has transformed global 

financial systems, prompting Islamic finance institutions to explore innovative 

mechanisms that can enhance transparency, efficiency, and Sharia compliance. 

Among the most promising developments is the emergence of blockchain-based 

smart contracts—self-executing digital agreements encoded on decentralized 

networks. These technological tools offer automated enforcement, immutable 

record-keeping, and reduced reliance on intermediaries, features that align 

closely with Islamic finance objectives such as fairness (al-‘adl), transparency (al-

bayan), and the prevention of uncertainty (gharar). As the Islamic finance industry 

continues to grow rapidly, reaching over USD 4 trillion globally, there is a 

growing need to examine how blockchain innovations can support its evolution 

in an increasingly digital economy. 

Conceptually, smart contracts are grounded in the principles of 

distributed ledger technology, enabling transactions to occur securely and 

verifiably without centralized authority. Previous studies have highlighted their 

potential to minimize operational costs, streamline processes such as sukuk 

issuance, and improve compliance monitoring through automated Sharia 

screening mechanisms. Several works, including those by recent scholars in 

Islamic financial technology, argue that blockchain may address long-standing 

inefficiencies within Islamic finance such as information asymmetry and slow 

settlement processes. However, existing literature also points out unresolved 

issues related to regulatory uncertainty, technological readiness, and the absence 

of a unified Sharia framework for evaluating blockchain-enabled financial 

products. These scholarly debates form the foundation for identifying the 

research gap. 

Although prior research has explored blockchain applications in finance 

generally, studies focusing specifically on howsmart contracts can be 

operationalized within Islamic finance remain limited and fragmented. Most 

publications discuss theoretical potentials rather than practical implementation 
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challenges, while only a few examine the compatibility of smart contracts with 

classical jurisprudential principles such as akad, ijab-qabul, and al-tawqi' al-syar‘i. 

Furthermore, the existing literature tends to overlook the socio-technical barriers 

that Islamic financial institutions face, including the shortage of blockchain 

expertise, the lack of standardized regulatory guidelines, and the need for 

interdisciplinary collaboration between technologists, regulators, and Sharia 

scholars. This gap underscores the necessity for a deeper investigation into the 

opportunities and obstacles associated with integrating smart contracts into 

Islamic financial systems. 

The novelty of this study lies in providing a comprehensive analysis that 

bridges technological perspectives with Sharia-based financial principles. Unlike 

earlier studies that examined blockchain or Islamic finance independently, this 

research evaluates both the transformative potential and the practical barriers of 

smart contract implementation through an integrated Islamic legal-technological 

lens. By doing so, the study contributes to the development of a more structured 

understanding of how blockchain innovations can be harmonized with Islamic 

financial practices while ensuring compliance with maqāṣid al-sharī‘ah. 

Accordingly, the purpose of this research is to investigate the 

implementation of blockchain-based smart contracts in Islamic finance by 

identifying their opportunities, such as improved transparency, reduced 

transaction costs, and enhanced compliance, and analyzing the challenges related 

to legal frameworks, Sharia governance, and technological infrastructure. The 

findings of this study are expected to assist policy makers, Islamic financial 

institutions, and technology developers in formulating strategies that support the 

responsible and Sharia-compliant adoption of blockchain innovations within the 

Islamic financial sector. This research also provides theoretical and practical 

insights that encourage future developments in Islamic financial technology 

(Islamic FinTech), contributing to both academic discourse and real-world 

implementation efforts. 

 
RESEARCH METHOD 

 This study employs a qualitative descriptive research approach to 

examine the implementation of blockchain-based smart contracts within the 

context of Islamic finance. This approach is selected to enable a comprehensive 

understanding of technological, legal, and Sharia-related dynamics that influence 

the adoption of smart contract systems. The research does not involve human 
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subjects directly; instead, it focuses on textual, institutional, and technological 

materials relevant to blockchain applications in financial services, particularly 

within Islamic financial institutions. 

 The research procedure begins with the identification and selection of 

academic sources, industry reports, regulatory documents, and case-based 

analyses that discuss blockchain technology, smart contracts, and Sharia-

compliant financial instruments. The collected materials are screened based on 

their relevance, publication recency, and contribution to understanding both 

opportunities and challenges in the field. These sources form the primary dataset 

for analysis, functioning as conceptual and empirical references to map the 

current state of development in Islamic financial technology. 

 The study utilizes document analysis as its main instrument. This 

instrument enables the researcher to interpret and compare information across 

academic publications, regulatory guidelines, institutional frameworks, and 

technological documentation. The analysis focuses on identifying patterns 

related to the operational roles of smart contracts, their compatibility with Islamic 

financial principles, and the practical requirements for their implementation in 

real-world financial settings. 

 Data collection is conducted through systematic literature mapping, 

emphasizing sources that discuss blockchain’s functionality, smart contract 

architecture, Islamic legal principles, FinTech development, and regulatory 

considerations. The collected data are then organized into thematic categories 

that represent key aspects of the research: technological features, Sharia 

compliance, industry opportunities, and implementation barriers. 

 The technique of analysis employed in this research is thematic analysis. 

This technique allows the researcher to classify data into meaningful themes and 

subthemes, enabling a structured examination of how blockchain-based smart 

contracts align with Islamic financial practices. Thematic patterns derived from 

the data are used to evaluate both the potential and limitations of smart contracts, 

and to identify conceptual gaps that influence their adoption in Islamic financial 
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institutions. The analytical process also assists in formulating conclusions that 

integrate technological insights with Sharia-based considerations. 

 Overall, the research method is designed to provide a well-rounded and 

systematic understanding of blockchain-based smart contracts in Islamic finance, 

enabling the development of academically grounded findings without relying on 

direct field experimentation or quantitative measurement. 

 

RESULT AND DISCUSSION 

Opportunities Created by Smart Contracts in Islamic Finance 

The findings of the present study confirm that the adoption of blockchain-

based smart contracts in Islamic finance can create substantial opportunities, 

both operational and normative, that effectively address long-standing 

inefficiencies and compliance challenges within the industry. At the operational 

level, the immutable ledger and decentralized architecture of blockchain 

markedly enhance the transparency, reliability, and accountability of financial 

transactions1. Every transaction, asset reassignment, or contractual execution is 

time-stamped and permanently stored across a distributed network, ensuring 

that no single party has unilateral control over the ledger. This structural feature 

allows all relevant stakeholders; investors, issuers, auditors, Sharia boards, 

regulators, and beneficiaries to gain real-time or on-demand access to the 

complete transaction history without relying on intermediary verification2. Such 

systematic traceability not only provides a robust audit trail but also significantly 

reduces the likelihood of data manipulation, unauthorized alterations, or 

fraudulent behavior, all of which have historically posed credibility risks to 

Islamic financial products, especially those involving complex multi-party 

agreements such as mudarabah or musharakah. 

 
1 Adinda Intan Cahyani, “Integration of Blockchain-Based Smart Contracts for Sharia-Compliant 

Automation in Islamic Banking,” Law Research Review Quarterly 11, no. 1 (2025). 
2 Imam Kharits Najibulloh dan Leny Rahmalia, “Penerapan Teknologi Blockchain Dalam Industri 

Keuangan Syariah : Tantangan Dan Peluang,” J-EBI: Jurnal Ekonomi Bisnis Islam 3, no. 01 (2024), 

https://doi.org/10.57210/j-ebi.v3i01.295. 
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The decentralization mechanism further helps resolve persistent issues of 

information asymmetry by ensuring that data is uniformly accessible to all 

participating nodes, thus eliminating privileged access and reducing the 

potential for exploitation or misrepresentation, concerns that have often 

undermined investor confidence in both conventional and Islamic financial 

markets. From a normative standpoint, the transparency afforded by blockchain 

aligns closely with fundamental Sharia principles, which emphasize honesty, 

clarity of contract (bayan), and the avoidance of gharar(excessive uncertainty). 

Consequently, the integration of blockchain-based smart contracts does not 

merely strengthen procedural integrity but also reinforces the ethical foundation 

of Islamic finance. These findings corroborate recent scholarly discussions 

asserting that blockchain technology “enables transparent and immutable 

recording of transactions, thereby increasing trust and accountability in Islamic 

finance operations,” demonstrating that technological innovation can be 

harmonized with religious and ethical governance frameworks3. 

Moreover, the automation capability of smart contracts introduces 

significant efficiency gains and cost reductions across various segments of 

Islamic financial operations. By encoding contractual logic directly into 

programmable scripts, smart contracts are able to autonomously execute key 

components of financial agreements, such as triggering profit-loss sharing 

distributions in mudarabah or musharakah arrangements, releasing funds only 

upon the fulfilment of predefined Sharia-compliant conditions, or automatically 

settling sukuk redemption and periodic coupon payments4. This automated 

workflow substantially reduces the need for human intervention, manual 

verification, or sequential authorization processes that traditionally slow down 

operations in Islamic financial institutions. It also minimizes dependence on 

 
3 Alwazir Abdusshomad, “Blockchain dalam Ekonomi Syariah: Meningkatkan Transparansi dan 

Akuntabilitas Zakat, Wakaf, dan Sukuk,” Al-Maqrizi: Jurnal Ekonomi Syariah dan Studi Islam 2, no. 2 

(2024): 74–83. 
4 Sasti Amar Sabila dan Sochimin Sochimin, “Analisis Penerapan Smart Contract dalam Transaksi Saham 

di Pasar Modal Syariah Berbasis Blockchain,” Jurnal Akuntansi, Ekonomi dan Manajemen Bisnis 5, no. 1 

(2025): 316–25, https://doi.org/10.55606/jaemb.v5i1.6106. 
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intermediaries, whose roles often increase transaction costs, prolong settlement 

timelines, and introduce additional layers of administrative complexity. 

As a result, smart contracts enable a more streamlined, faster, and cost-

effective system compared to conventional Islamic financial procedures, which 

typically involve extensive documentation, physical signatures, and repeated 

compliance checks to ensure adherence to Sharia principles5. The removal of 

unnecessary intermediaries directly cuts operational expenses, while automation 

reduces the likelihood of human error and enhances consistency in the execution 

of contractual provisions. These improvements are particularly relevant for 

Islamic institutions managing high-volume transactions or multi-layered 

contracts, where operational bottlenecks are most pronounced. 

The findings of this study resonate with empirical evidence reported in 

recent literature, which demonstrates that integrating smart contracts into 

Islamic capital market mechanisms can reduce intermediary risks, accelerate 

settlement cycles, and improve transactional efficiency. In contexts such as sukuk 

issuance, blockchain-enabled smart contracts have been shown to simplify 

lifecycle management, eliminate redundant procedures, and provide real-time 

visibility into obligations and maturities, thus elevating both operational 

reliability and investor confidence6. Collectively, these advancements position 

smart contracts not merely as technological enhancements but as strategic tools 

capable of modernizing Islamic finance while upholding its ethical, legal, and 

procedural integrity. 

Another central opportunity revealed by this study lies in the systematic 

enforcement of Sharia compliance. By embedding Sharia parameters such as the 

prohibition of riba, requirements for underlying tangible assets, profit-loss 

sharing logic, or conditions governing sukuk issuance, directly into the smart 

 
5 Nurul Izzati Septiana dan Hilda Sanjayawati, “Sukuk on Blockchain: Application, Advantages, and 

Challenges,” Jihbiz Jurnal Ekonomi Keuangan Dan Perbankan Syariah 5, no. 2 (2021): 120–33, 

https://doi.org/10.33379/jihbiz.v5i2.855. 
6 Biyati Ahwarumi, “Digital Transformation of Islamic Economy: Potential and Challenges of Fintech and 

Blockchain in Islamic Financial System,” Joumi: Jurnal Multidisiplin Indonesia 2, no. 4 (2024). 
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contract code, Islamic financial institutions are able to institutionalize Sharia 

principles at the very core of every transaction7. Once these parameters are 

encoded, the blockchain system ensures that every execution of the contract 

follows the same immutable rules, thereby minimising the possibility of human 

oversight, interpretative inconsistency, or discretionary manipulation that often 

accompanies manual verification. This automated enforcement represents a shift 

from reactive compliance where contracts are checked after drafting or execution 

to proactive compliance, in which Sharia conformity is guaranteed structurally 

and continuously8. Recent literature supports this view, showing that smart 

contracts can function not merely as digital tools but as embedded governance 

mechanisms that “automate and guarantee Sharia compliance in Islamic banking 

products,” offering a level of consistency, integrity, and auditability far superior 

to traditional paper-based contracts and human-dependent oversight. 

In addition, smart contract-based blockchain ecosystems open new 

avenues for financial inclusion and product innovation within the Islamic finance 

landscape9. The decentralized nature of these platforms drastically lowers entry 

barriers for underserved or unbanked Muslim communities, particularly those 

in regions with limited access to formal financial institutions. Because 

transactions can be executed without heavy reliance on intermediaries, physical 

branches, or complex administrative structures, blockchain-powered Islamic 

financial products, such as micro-financing schemes, peer-to-peer crowdfunding, 

and tokenized sukuk, can reach users who historically have been excluded from 

mainstream financial services10. The modular and programmable features of 

smart contracts further enable the design of innovative Sharia-compliant 

instruments tailored to small-scale investors, allowing them to participate in 

 
7 Cahyani, “Integration of Blockchain-Based Smart Contracts for Sharia-Compliant Automation in Islamic 

Banking.” 
8 Didik Gunawan, “Penerapan Smart Contract dalam Keuangan Syariah: Tinjauan Literatur tentang 

Integrasi Cryptocurrency dan Blockchain,” Jurnal Ilmiah Ekonomi Islam 11, no. 1 (2025). 
9 Ahwarumi, “Digital Transformation of Islamic Economy: Potential and Challenges of Fintech and 

Blockchain in Islamic Financial System.” 
10 Septiana dan Sanjayawati, “Sukuk on Blockchain.” 
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asset-backed investment opportunities that were previously accessible only to 

large institutions11. This democratization of access aligns directly with the 

maqaṣid al-shari‘ah in economic matters, especially the goals of achieving equitable 

wealth distribution, promoting social welfare, and preventing exploitative 

financial practices. Several contemporary studies also highlight that the 

integration of blockchain with Islamic fintech has already begun to expand 

financial outreach, enhance transparency, and support inclusive growth while 

firmly maintaining adherence to Sharia principles, indicating its strong potential 

as a transformative force in the future development of Islamic finance. 

Finally, the flexibility of smart contract technology enables the 

development of innovative Sharia-compliant financial products suited to 

contemporary economic demands. Examples include tokenized sukuk (smart 

sukuk), digital platforms for zakat, waqf or crowdfunding, automated profit-

sharing investment pools, and decentralized peer-to-peer financing that adheres 

to Sharia contracts12. These innovations offer a modern alternative to traditional 

instruments, possibly increasing liquidity, broadening reach, and making Islamic 

finance more competitive in a global financial ecosystem. The literature on 

“smart sukuk” supports these potentials, indicating that blockchain can facilitate 

broader sukuk issuance, faster settlement, and wider investor participation13.  

These opportunities are especially significant when considered through 

the normative lens of Islamic economics. The transparent, automated, and 

accessible nature of blockchain-smart contract systems advances the maqāṣid al-

shari‘ah ideals of justice (ʿadl), protection of property (ḥifẓ al-mal), and benefit to 

the community (maṣlaḥah). By reducing uncertainty (gharar), minimizing reliance 

on intermediaries, and widening inclusion, smart contracts help operationalize 

 
11 Sulistiara Putri dkk., “Integrasi Teknologi Blockchain Dalam Keuangan Syariah: Tinjauan Literatur Atas 

Solusi Desentralisasi Yang Sesuai Syariah,” Jurnal Akuntansi 2, no. 4 (2025). 
12 Septiana dan Sanjayawati, “Sukuk on Blockchain.” 
13 Retno Dyah Pekerti dkk., “Revolusi Smart Sukuk di Era Society 5.0: Peran Teknologi Blockchain,” 

Informatics and Digital Expert (INDEX) 6, no. 1 (2024): 92–97, https://doi.org/10.36423/index.v6i1.2036. 
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ethical and equitable finance in modern contexts, a contribution that goes beyond 

technical efficiency, reaching the core goals of Islamic economic principles. 

Compared to earlier studies, this research not only confirms technical and 

operational benefits but emphasizes the normative alignment between smart 

contract capabilities and foundational Sharia objectives14. While past literature 

often focused on efficiency or transparency in general financial contexts, fewer 

works explicitly linked those benefits to Sharia values and social justice aims. By 

foregrounding financial inclusion and maqaṣid-oriented compliance, this study 

adds a more holistic and ethically grounded narrative to the discourse on Islamic 

fintech. In doing so, it strengthens the argument that blockchain-smart contract 

adoption is not merely technological modernization, but a potential paradigm 

shift toward a more equitable and ethically consistent financial system for 

Muslim communities worldwide. 

Key Challenges and Operational Constraints in Implementation 

 Despite the promising opportunities, our analysis also uncovers a range 

of substantial challenges and operational constraints that may hinder the 

widespread adoption of blockchain-based smart contracts within Islamic 

financial institutions15. A primary concern stems from persistent technical 

limitations, particularly regarding scalability, interoperability, and infrastructure 

readiness across different blockchain ecosystems. Although blockchain 

technology offers immutable and decentralized record-keeping, its performance 

under high transactional loads often remains inadequate for the operational 

demands of Islamic financial products. Many platforms struggle to process 

transactions at a speed and cost that would make them viable for daily financial 

operations, especially when serving large volumes of micro-level transactions, 

such as those found in Islamic microfinance programs, zakat and waqf 

 
14 Muhammad Ali dan Ghulam Mustafa, Blockchain Technology and Its Impact on Sukuk Structuring in 

Islamic Finance, 3, no. 2 (2025). 
15 Syukron Jamal, “Peran Teknologi Blockchain dalam Keuangan Syariah: Analisis Tantangan dan 

Solusinya,” Al-Musyarakah: Jurnal Ekonomi Islam 4, no. 1 (2024): 93–107, 

https://doi.org/10.71247/qjds1j03. 
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disbursement systems, or retail-structured sukuk offerings16. The frequent 

occurrence of network congestion, increased gas fees, or processing delays 

undermines the efficiency gains promised by smart contract automation. These 

conditions not only diminish overall system reliability but may also 

disproportionately affect low-income beneficiaries or small-scale investors—

groups that Islamic finance aims to empower. 

 This structural constraint is further reinforced by recent studies 

documenting blockchain’s limited ability to accommodate complex or dynamic 

financial workflows, particularly when these workflows must adhere to rigid 

compliance checks required in Islamic finance. Such studies argue that traditional 

software development life-cycles (SDLC) appear ill-suited for smart contract 

development, mainly because immutability restricts post-deployment 

modifications, updates, and error corrections that are commonly required in 

financial contract management17. Once deployed, smart contracts cannot be 

easily amended without creating entirely new versions, a process that carries 

operational risk, legal ambiguity, and additional cost. In the context of Islamic 

finance, where contract terms may need adjustments to ensure ongoing Sharia 

conformity, especially when market conditions, asset valuations, or profit-loss 

sharing ratios shift, this inflexibility can create friction between the functional 

rigidity of code and the interpretive flexibility embedded in Islamic 

jurisprudence18. As a result, the tightly coded logic of smart contracts often 

struggles to reflect the nuanced and context-sensitive requirements of Islamic 

commercial law, illustrating that the technological foundations for scalable, 

adaptable, and Sharia-responsive blockchain systems remain underdeveloped. 

 
16 Najibulloh dan Rahmalia, “PENERAPAN TEKNOLOGI BLOCKCHAIN DALAM INDUSTRI 

KEUANGAN SYARIAH.” 
17 Mahdi H Miraz dan Maaruf Ali, “Blockchain Enabled Smart Contract Based Applications: Deficiencies 

with the Software Development Life Cycle Models,” Baltica Journal, t.t. 
18 Aprilia Candra Purnama Wati dan Muhammad Yazid, “Blockchain Technology in Financial Transactions 

under Sharia Banking Practice,” EkBis: Jurnal Ekonomi Dan Bisnis 7, no. 2 (2023): 81–91, 

https://doi.org/10.14421/EkBis.2023.7.2.2049. 
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 Moreover, regulatory uncertainty and the absence of standardized 

governance frameworks create one of the most profound barriers to the 

advancement of blockchain-based smart contracts in Islamic finance. The 

fragmented nature of Sharia interpretation across regions, influenced by 

differing madhhab traditions, national fatwa councils, and regulatory 

orientations, intensifies the difficulty of establishing smart-contract structures 

that can be applied universally19. A contractual arrangement that fully satisfies 

Sharia boards in Malaysia, for instance, may face objections from authorities in 

the Gulf region or North Africa due to variations in the interpretation of gharar, 

the permissibility of certain asset structures, or the degree of digital autonomy 

acceptable within Islamic transactions. This divergence substantially complicates 

the codification of Sharia principles into immutable contract logic, since what is 

considered compliant in one jurisdiction may violate regulatory or ethical norms 

in another. 

 The lack of uniformity also disrupts efforts to develop cross-border 

Islamic financial instruments powered by blockchain, such as international 

sukuk issuances, multi-jurisdictional takaful arrangements, or global Islamic 

crowdfunding platforms20. Without harmonized regulatory and jurisprudential 

guidelines, financial institutions face heightened risks of legal disputes, 

challenges in obtaining Sharia certification, and potential rejection by foreign 

regulators. Such ambiguity discourages institutional investors from participating 

in blockchain-based products and compels developers to design multiple 

versions of the same smart contract to satisfy different local standards, which 

increases costs and reduces scalability. 

 Furthermore, the dynamic interaction between state legal systems and 

Sharia governance creates additional complexity. In several jurisdictions, 

national financial regulators have yet to issue clear guidelines regarding the legal 

 
19 Gunawan, “Penerapan Smart Contract dalam Keuangan Syariah: Tinjauan Literatur tentang Integrasi 

Cryptocurrency dan Blockchain.” 
20 Ana Latipah dan Muhammad Iqbal Fasa, Adopsi Teknologi Blockchain Dalam Transaksi Perbankan 

Syariah : Peluang Dan Tantangan, t.t. 
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enforceability of smart contracts, the status of digital signatures, or the treatment 

of tokenized assets within Islamic legal frameworks. The absence of such clarity 

raises concerns about dispute resolution mechanisms, liability allocation in the 

event of coding errors, and the extent to which automated contract execution 

remains subject to human oversight, all of which are critical considerations in 

Islamic contract law21. As a result, many institutions remain hesitant to adopt 

blockchain solutions despite their potential, waiting instead for more robust 

regulatory direction or authoritative fatwas that endorse specific models. 

 The academic literature consistently identifies this regulatory and Sharia-

governance fragmentation as a central inhibitor to blockchain adoption in Islamic 

finance, noting that technological innovation cannot progress without parallel 

advancements in jurisprudential harmonization, cross-border alignment, and 

legal infrastructure development22. Consequently, the successful implementation 

of smart contracts in Islamic finance hinges not only on technological readiness, 

but also on the creation of cohesive, interoperable regulatory frameworks that 

reconcile the rigor of Sharia principles with the operational logic of automated 

digital contracts. 

 Further complicating the issue is the lack of robust jurisprudential (fiqh) 

standards for coding Sharia-compliant digital contracts. While embedding Sharia 

constraints (e.g., prohibition of riba, requirements for asset backing, profit-loss 

sharing logic) in smart contract code promises consistent compliance, the absence 

of consensus among scholars on how classical contract concepts map onto 

programmable logic remains a major concern23. This epistemic gap between 

traditional Islamic jurisprudence and modern digital contract engineering raises 

questions about legal validity and legitimacy. Some literature warns that 

immutability; a key blockchain feature, may conflict with Islamic contract 

 
21 Ali dan Mustafa, Blockchain Technology and Its Impact on Sukuk Structuring in Islamic Finance. 
22 Muthmainnatun Mufidah dan Achmad Tubagus Surur, Integrasi Blockchain dan Smart Contracts: 

Inovasi dalam Pengelolaan Keuangan Syariah yang Transparan dan Efisien, 4, no. 1 (2025). 
23 Mufidah dan Surur, Integrasi Blockchain dan Smart Contracts: Inovasi dalam Pengelolaan Keuangan 

Syariah yang Transparan dan Efisien. 
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flexibility and post-contract renegotiation when circumstances change, which is 

an accepted feature in many Islamic legal schools.  

 Additionally, human capital and institutional readiness are serious 

constraints. Many Islamic financial institutions lack personnel with sufficient 

technical expertise in blockchain development, smart-contract programming, or 

cybersecurity24. Without in-house or partner developers who understand both 

the technical and Sharia dimensions, implementation carries high operational 

risk. Likewise, regulators and Sharia supervisory boards may lack familiarity 

with the technological underpinnings, making certification or endorsement 

difficult. This aligns with recent empirical research demonstrating that a major 

barrier to adoption is the industry’s limited technological literacy and the absence 

of training or institutional capacity-building. 

 Finally, there is the challenge of aligning blockchain’s technical 

characteristics with the broader ethical and maqāṣid al-sharī‘ah goals, especially 

when certain consensus mechanisms (like Proof-of-Work) involve high energy 

consumption, which conflicts with Islamic principles of stewardship of the 

earth25. Environmental concerns, combined with economic and regulatory 

constraints, suggest that not all blockchain implementations automatically 

support the maqāṣid (objectives) of Sharia. A recent study observes that without 

adopting more sustainable consensus protocols (e.g., Proof-of-Stake or Proof-of-

Authority), blockchain’s environmental footprint may contradict broader Sharia-

inspired social welfare mandates.  

 Taken together, these challenges indicate that while the technological 

potentials of blockchain-based smart contracts are real, their practical 

implementation in Islamic finance requires more than technical deployment: it 

demands a holistic alignment of infrastructure, jurisprudential consensus, 

 
24 Muhammad Farhan dkk., “Analysis of Opportunities and Challenges of Blockchain Technology in the 

Islamic Banking Industry (Case Study on the Use of Smart Contracts),” Jurnal Akuntansi, Keuangan, Dan 

Manajemen 5, no. 4 (2024): 481–89, https://doi.org/10.35912/jakman.v5i4.3488. 
25 Syukron Jamal, “Peran Teknologi Blockchain dalam Keuangan Syariah: Analisis Tantangan dan 

Solusinya,” Al-Musyarakah: Jurnal Ekonomi Islam 4, no. 1 (2024): 93–107, 

https://doi.org/10.71247/qjds1j03. 
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regulatory frameworks, human capacity, and ethical sustainability. For Islamic 

financial institutions, this means that moving forward with smart contract 

adoption must be accompanied by strategic planning: investment in 

infrastructure, training, collaboration with Sharia scholars and regulators to 

define standard frameworks, and possibly developing new governance models 

that reconcile the immutable logic of code with the flexible, human-centered 

principles of Islamic contract law26. 

Comparison with Previous Studies and the Position of This Research 

 In reviewing the broader literature on blockchain and smart contract 

implementation in Islamic finance, this study’s findings both affirm and extend 

prior research, while also carving out a distinctive contribution to the scholarly 

discourse. Earlier works, such as the systematic literature review by Gunawan 

(2024), documented that smart contracts and blockchain integration hold promise 

for increasing efficiency, transparency, and automation in Islamic banking, 

sukuk issuance, zakat management, and crowdfunding27. Building on these 

foundational insights, the present study confirms that the technological features 

identified in earlier publications are not merely theoretical propositions but are 

increasingly observable in emerging institutional practices and pilot 

implementations within Islamic financial ecosystems. By demonstrating the 

consistent alignment between blockchain attributes, immutability, 

decentralization, and algorithmic enforcement and the operational needs of 

Sharia-compliant products, the results reinforce the argument that blockchain 

offers a structural solution to long-standing procedural inefficiencies. 

 Similarly, empirical analyses focused on Islamic capital market 

transactions demonstrated that smart contracts could substantially reduce 

transaction costs, eliminate intermediary risk, and streamline Sharia-compliant 

 
26 Najibulloh dan Rahmalia, “PENERAPAN TEKNOLOGI BLOCKCHAIN DALAM INDUSTRI 

KEUANGAN SYARIAH.” 
27 Gunawan, “Penerapan Smart Contract dalam Keuangan Syariah: Tinjauan Literatur tentang Integrasi 

Cryptocurrency dan Blockchain.” 
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asset trading. The evidence gathered in this study supports these assertions, 

showing that automated contract execution can rationalize settlement processes 

and minimize human-induced delays that frequently challenge Islamic 

transactional structures28. Moreover, by observing how smart contracts encode 

asset-backed conditions and profit-loss sharing rules, this research substantiates 

claims from earlier empirical models that blockchain-based mechanisms can 

ensure higher levels of contractual precision compared to traditional, paper-

based Islamic financial instruments. 

 These studies laid important groundwork by highlighting operational 

benefits and conceptual feasibility for blockchain-based Islamic finance. 

However, the present findings deepen this foundational knowledge by 

providing more granular reflections on how these technological affordances 

translate into real-world implementation. Rather than simply confirming that 

blockchain “can” enhance Islamic finance, the results demonstrate how and under 

what conditions these improvements materialize, emphasizing that both 

technological readiness and institutional commitment are essential for achieving 

the efficiencies suggested by previous scholars29. Consequently, this research not 

only validates earlier conceptual contributions but also advances them by 

offering empirical nuance that clarifies the practical implications and boundaries 

of blockchain integration within the Islamic financial landscape. 

 However, much of the prior literature remained tentative with respect to 

normative and jurisprudential alignment; many treated blockchain and smart 

contracts primarily as technical innovations rather than as mechanisms to 

reinforce Sharia governance or strategic enablers of financial inclusion. While 

earlier studies consistently acknowledged the transformative potential of 

distributed ledger technologies, their analytical orientation tended to focus on 

operational enhancements, computational security, and efficiency optimization. 

 
28 Wati dan Yazid, “Blockchain Technology in Financial Transactions under Sharia Banking Practice.” 
29 Sasti Amar Sabila dan Sochimin Sochimin, “Analisis Penerapan Smart Contract dalam Transaksi Saham 

di Pasar Modal Syariah Berbasis Blockchain.” 
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As a result, the deeper question of how such technologies intersect with usul al-

fiqh, the principles of muamalah, and the ethical underpinnings of Islamic 

economics remained insufficiently articulated. Even when a 2023 study 

highlighted blockchain’s capacity to improve auditability, traceability, and 

compliance, it simultaneously emphasized that widespread adoption was 

impeded by regulatory immaturity, fragmented Sharia standards, and 

institutional conservatism, reflecting an ongoing disconnect between 

technological sophistication and jurisprudential readiness30. Similarly, the recent 

bibliometric mapping of “Islamic Smart Contracts” research found that scholarly 

attention has largely gravitated toward broad thematic clusters, technology, 

fintech, blockchain systems, rather than undertaking rigorous examinations of 

how smart-contract coding structures can be harmonized with classical Islamic 

legal doctrines, including contractual pillars (arkan), conditions (shurut), and the 

avoidance of gharar or exploitation. 

 In contrast, the present research goes beyond technical or operational 

appraisal and situates smart contract adoption within the normative framework 

of Islamic economic objectives (maqaṣid al-shari‘ah). Rather than treating smart 

contracts merely as instruments for automation or efficiency, this study 

demonstrates how their programmable architecture can be deliberately 

structured to encode essential Sharia parameters, such as validated profit-loss 

sharing mechanisms, transparent asset-backing requirements, predefined sukuk 

redemption conditions, and algorithmic safeguards against riba-based 

practices31. By systematically illustrating how these elements can be 

operationalized within blockchain environments, the study provides empirical 

and conceptual evidence that smart contracts hold dual functions: as 

technological facilitators of operational improvement and as governance 

infrastructures that institutionalize Sharia compliance. This framing shifts the 

 
30 Wati dan Yazid, “Blockchain Technology in Financial Transactions under Sharia Banking Practice.” 
31 Mimma Maripatul Uula, “Smart Contracts and the Islamic Finance Industry,” Journal of Islamic 

Economic Literatures 6, no. 1 (2025). 
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discourse from one centered on technical feasibility to one anchored in ethical 

integrity, legal validity, and the overarching objectives of Islamic finance. 

Consequently, this normative emphasis on promoting justice, enhancing 

transparency, and safeguarding wealth (hifz al-mal) positions this research in a 

distinctive scholarly trajectory, one that bridges technological innovation with 

the foundational moral vision of Islamic economic thought. 

 Moreover, while previous scholarship frequently positions financial 

inclusion as an ancillary or indirect outcome of technological adoption, the 

present study underscores inclusion as a foundational and strategic dimension 

of blockchain-based Islamic finance. Rather than viewing it merely as a positive 

externality, this research demonstrates that blockchain’s decentralized 

architecture, reduced dependence on intermediaries, and capacity for micro-

level, low-cost financial interactions inherently expand access to Sharia-

compliant financial products32. This is particularly significant for Muslim 

communities that remain underbanked or entirely outside formal financial 

systems due to geographic, bureaucratic, or institutional barriers. By enabling 

transparent, low-cost, and easily verifiable transactions, blockchain shifts 

inclusion from a peripheral benefit to a central design principle in the 

development of Islamic financial ecosystems33. This reconceptualization 

resonates strongly with recent scholarly claims that the digital transformation of 

Islamic finance must move beyond merely digitizing existing structures and 

instead prioritize democratizing access to ethical financial services, ensuring that 

technological advancement directly contributes to the broader socio-economic 

objectives of Sharia. 

 Nevertheless, the comparison also reveals shared cautiousness across the 

literature regarding practical implementation: regulatory uncertainty, 

technological infrastructure gaps, and variability in Sharia interpretations remain 

 
32 Ahwarumi, “Digital Transformation of Islamic Economy: Potential and Challenges of Fintech and 

Blockchain in Islamic Financial System.” 
33 najibulloh dan Rahmalia, “Penerapan Teknologi Blockchain Dalam Industri Keuangan Syariah.” 
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common obstacles. Existing studies consistently emphasize that blockchain 

adoption in Islamic finance cannot advance merely on the strength of 

technological potential; rather, it requires an enabling ecosystem in which legal 

clarity, cross-jurisdictional harmonization, and standardized Sharia principles 

converge to support operational viability. Many jurisdictions still lack explicit 

regulatory frameworks for distributed ledger technology, resulting in 

fragmented guidance that complicates institutional decision-making34. Likewise, 

technological readiness varies significantly across Islamic finance markets, 

particularly in regions where digital infrastructure, cybersecurity capacity, or 

human capital expertise remains underdeveloped. These structural limitations 

amplify the interpretive diversity within Islamic jurisprudence, as differing 

schools of thought may evaluate the permissibility of smart-contract automation 

based on distinct legal methodologies or evidentiary considerations. 

 What distinguishes the present study is the explicit call for a holistic 

integration: bringing together technologists, Islamic jurists, regulators, and 

financial practitioners to collaboratively design smart contracts that are both 

technically robust and jurisprudentially valid. This integrative approach 

positions blockchain not merely as an operational tool but as a socio-technical 

system that must be harmonized with Sharia objectives and the institutional 

realities of Islamic finance. By advocating interdisciplinary collaboration, this 

study underscores that neither technological innovation nor Sharia governance 

can function effectively in isolation. Instead, meaningful progress requires a 

unified framework in which coders understand fiqh muamalah principles, Sharia 

scholars engage with technical architectures, and regulators craft adaptive 

standards that support innovation while safeguarding ethical compliance. In 

doing so, the research contributes a constructive blueprint for achieving a 

balanced model of digital transformation, one that maintains fidelity to Islamic 

 
34 Farhan dkk., “Analysis of Opportunities and Challenges of Blockchain Technology in the Islamic 

Banking Industry (Case Study on the Use of Smart Contracts).” 
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legal tradition while ensuring that blockchain-based smart contracts can operate 

with reliability, legitimacy, and widespread institutional acceptance. 

 Thus, this research occupies a unique position in the current scholarly 

landscape. It consolidates and validates the operational and technical promises 

identified by earlier studies, but advances the discussion by embedding smart 

contracts within the moral, legal, and social aims of Islamic finance. By doing so, 

it offers a more holistic, maqāṣid-oriented understanding of what blockchain can 

and should achieve in the evolving Islamic financial ecosystem. The implication 

is that future academic and industry efforts should not only test technical 

feasibility, but also focus on standardizing Sharia-compliant smart-contract 

templates and designing regulatory frameworks that reflect both digital 

innovation and Islamic ethical imperatives. 

CONCLUSION 

 The present study set out to examine the implementation of blockchain-

based smart contracts in Islamic finance by identifying the opportunities they 

generate and the challenges that may hinder their effective adoption. The 

findings demonstrate that smart contracts offer substantial potential to enhance 

transparency, operational efficiency, and systematic Sharia compliance, thereby 

addressing persistent limitations within conventional Islamic financial practices. 

The immutable and decentralized architecture of blockchain improves 

auditability and reduces information asymmetry, while automated contract 

execution significantly lowers transaction costs and administrative burdens. 

Embedding Sharia parameters directly into the contractual code further 

strengthens the integrity and consistency of Islamic financial products, providing 

a technologically grounded mechanism for ensuring compliance and minimizing 

subjectivity in interpretative processes. 

 At the same time, the study underscores that these advancements cannot 

be realized without addressing broader structural constraints. Regulatory 

ambiguity, uneven technological readiness, and diverse jurisprudential 

interpretations remain critical barriers that shape the pace and feasibility of 
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adoption across different Islamic finance jurisdictions. The analysis also suggests 

that the transformative potential of blockchain lies not solely in its technical 

capabilities, but in the extent to which it can be harmonized with ethical, legal, 

and institutional frameworks unique to Islamic finance. Therefore, 

interdisciplinary collaboration, connecting technologists, Sharia scholars, 

regulators, and financial practitioners is essential to designing smart-contract 

ecosystems that are both technologically sound and jurisprudentially legitimate. 

 Looking forward, future research should explore standardized Sharia 

governance models for smart-contract design, evaluate cross-jurisdictional 

regulatory harmonization, and conduct empirical case studies on real-world 

implementation within Islamic financial institutions. Such studies will not only 

deepen theoretical understanding but also provide practical insights to guide 

policymakers and industry stakeholders in building resilient, inclusive, and 

Sharia-aligned digital financial infrastructures. 
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