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	Purpose:
This study analyzes the potential and challenges of implementing Central Bank Digital Currency (CBDC) in Sharia foreign exchange (Sharf) transactions in the digital era, with particular attention to settlement finality, Sharia compliance, and the regulatory implications of digital currency infrastructure.
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	Methodology:
The study employs a qualitative approach using library research and regulatory content analysis. It compares key technical features of CBDC, including token-based and account-based models and smart contracts, with DSN-MUI requirements governing Sharf, especially immediate possession (taqabudh) and the prohibition of riba.
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	Findings:
The analysis indicates that CBDC has substantial potential to improve transaction efficiency, monetary stability, and Sharia financial inclusion by enabling instant and final settlement. However, implementation faces important challenges, including harmonization of digital fatwas and legal rules, cybersecurity risk, recognition of digital taqabudh, and possible disintermediation effects on Islamic banking liquidity.
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	Implication:
The study recommends establishing a CBDC-Sharia Regulatory Harmonization Task Force involving Bank Indonesia, the Financial Services Authority (OJK), and DSN-MUI to develop an integrated framework ensuring that CBDC adoption is safe, efficient, legally certain, and fully Sharia-compliant.



INTRODUCTION
The digital era has fundamentally transformed the global financial landscape, driving innovations such as blockchain technology and cryptocurrencies. This development has encouraged many central banks to explore and develop Central Bank Digital Currencies (CBDCs). CBDCs are expected to provide a safe, efficient, and low-risk form of digital money that may replace cash or, at minimum, complement existing payment systems. In Indonesia, the study of the Digital Rupiah as a CBDC initiative has become increasingly relevant in responding to the challenges and opportunities created by digitalization (Alonso, 2023).
At the same time, the Islamic finance sector has shown significant growth worldwide, including in Indonesia. Sharia financial transactions operate according to Islamic principles that prohibit interest (riba), excessive uncertainty or speculation (gharar), and prohibited gambling activities (maysir). The sector includes various instruments, among them Sharia foreign exchange (Sharf), which is subject to strict requirements concerning the exchange of value and the timing of possession, particularly in spot transactions that require immediate exchange.
The integration of conventional and Islamic financial systems within the broader digitalization process creates new complexities. CBDC has substantial potential to improve efficiency and transparency in domestic and cross-border payment systems. However, its implementation must remain consistent with Sharia norms. This study therefore focuses on the intersection of CBDC, digital technology, and the Sharia foreign exchange framework (Amarta, 2023).
Existing studies largely examine CBDC from monetary, conventional banking, or general cryptocurrency-comparison perspectives. Literature on CBDC and Islamic finance remains limited, while studies specifically addressing the technical and legal implications of CBDC for Sharia foreign exchange (Sharf) transactions are particularly scarce. Previous research tends to discuss broader issues such as securitization or smart contracts rather than the specific challenges of taqabudh haqiqi or taqabudh hukmi (physical or constructive possession), which are crucial in Sharia-compliant currency exchange.
The principal research gap lies in the absence of an analytical framework that integrates CBDC technology, including token-based and account-based designs, with the strict Sharia requirements applicable to Sharf. Most Sharia studies have not yet treated CBDC as a distinct class of digital monetary asset separate from electronic money or cryptocurrency. The novelty of this study lies in proposing a conceptual model to assess the technical-Sharia compatibility of CBDC with one of the most sensitive treasury products, namely Sharf. The study identifies critical friction points between CBDC design and Sharia principles and proposes innovative regulatory and operational solutions to support a Sharia-compliant Digital Rupiah for both cross-border and domestic transactions (Arief, 2023).
Accordingly, this study is expected to contribute to Bank Indonesia, the Financial Services Authority (OJK), and Islamic financial institutions by providing an in-depth analysis of the potential and challenges of CBDC. The findings are intended to support the development of a regulatory framework that enables digital innovation without compromising Sharia compliance, while also advancing a fully digital and halal framework for foreign exchange transactions.
METHODS
Research Approach and Design. This study adopts a qualitative approach using library research and regulatory content analysis. Because the topic is forward-looking and highly dependent on legal and technical frameworks, a qualitative approach enables an in-depth exploration of concepts, Sharia principles, and proposed CBDC designs. Library research is used to collect comprehensive secondary data from multiple sources, including international central bank reports, academic journals on CBDC and Sharf, and fatwas issued by the National Sharia Council of the Indonesian Ulema Council (DSN-MUI) concerning digital transactions and foreign exchange (Baeriswyl, 2023).
Types and Sources of Data. The study uses secondary data grouped into three main categories. First, technical and operational CBDC data are obtained from white papers and research reports issued by Bank Indonesia, including Project Garuda, as well as by other major central banks such as the Federal Reserve and the European Central Bank. Second, legal and Sharia-compliance data are drawn from DSN-MUI fatwas, legislation, and regulations issued by OJK and Bank Indonesia concerning foreign exchange transactions and Islamic financial products. Third, academic and professional literature is obtained from reputable journals addressing Islamic fintech, CBDC, distributed ledger technology (DLT), and Islamic monetary economics.
Data Collection Technique. The primary data-collection techniques are documentation and structured literature review. The process begins with identifying and classifying key documents according to their relevance to the research topic. The collected materials are then examined through content analysis. Technical CBDC documents are analyzed to identify key features, such as token-based versus account-based architecture, payment finality, and settlement mechanisms. In parallel, Sharf fatwas are analyzed to identify strict Sharia requirements, particularly taqabudh (immediate possession) and the prohibition of riba, including riba al-fadl and riba al-nasi'ah.
Data Analysis Technique. The data are analyzed using a descriptive-critical approach. The first stage provides a detailed descriptive explanation of CBDC mechanisms and Sharf principles. The second stage applies critical gap analysis by systematically comparing CBDC technical features with Sharf requirements to identify areas of non-conformity or potential concern, for example whether instant CBDC settlement satisfies the definition of taqabudh hukmi. These friction points form the basis for identifying the potential and challenges of CBDC implementation (Nurhaliza, 2025).
Validity and Model Contribution. To strengthen the validity of the findings, the study applies source triangulation by comparing perspectives from central banks as regulators, Sharia legal experts, and industry practitioners. The analysis is used to develop a conceptual CBDC-Sharia compliance model for foreign exchange transactions. This model constitutes the study's main contribution by not only identifying problems but also proposing regulatory and technical design solutions, such as Sharia-compliant CBDC-based smart contracts, to bridge the gap between digital innovation and Sharia compliance in financial markets.
RESULTS AND DISCUSSION
Sharia Compliance (Sharf) in CBDC Technical Mechanisms
DSN-MUI fatwas explicitly require foreign exchange transactions to be conducted on a spot basis and with immediate possession. CBDC is designed to provide instant payment finality and settlement without third-party credit risk because it constitutes a direct liability of the central bank. Differences between token-based and account-based CBDC designs may also affect the interpretation of taqabudh. Under a token-based model, possession resembles the peer-to-peer transfer of physical money and may therefore more directly satisfy the requirement of immediate exchange. This issue requires close examination of how Distributed Ledger Technology (DLT), or other centralized infrastructures used for CBDC, can guarantee completion once a Sharia foreign exchange transaction is processed (Pertiwi, 2024).
A second Sharia challenge concerns riba and gharar. In Sharf transactions, the risk of riba al-nasi'ah arises when there is a significant delay between the exchange of the two currencies, which is prohibited. CBDC can directly address much of the riba al-nasi'ah risk associated with traditional settlement. Because CBDC is designed to provide immediate and final settlement, delays that might unintentionally create riba al-nasi'ah can be minimized, particularly in domestic and cross-border Sharf transactions conducted through multilateral CBDC platforms. The key question is the extent to which CBDC settlement speed satisfies the fatwa-based interpretation of immediacy.
The traceability and transparency embedded in DLT/CBDC can also play an important role in mitigating gharar, or excessive uncertainty. In cross-border Sharia foreign exchange transactions, uncertainty regarding funds, counterparties, or settlement status may create gharar. With CBDC, clear and real-time settlement status on a central bank ledger can substantially reduce operational ambiguity and thereby support stronger Sharia compliance (Selfkey, 2020).
The role of smart contracts built on CBDC infrastructure, particularly wholesale CBDC, also requires examination. Smart contracts can automate the execution of Sharia foreign exchange agreements. They can be programmed to execute only when both parties hold the required CBDC amounts, thereby ensuring immediate Delivery versus Payment (DvP). Such contracts can facilitate simultaneous exchange, meaning that both digital currencies change ownership within the same ledger block, potentially eliminating settlement risk and riba al-nasi'ah. A valid implementation nevertheless requires a technical and legal framework under which smart contracts are recognized as acceptable mechanisms for Sharf.
Potential for Greater Efficiency and Inclusion through CBDC
One of the greatest potential benefits of Central Bank Digital Currency is its ability to address inefficiencies in cross-border Sharia foreign exchange transactions. Existing correspondent banking payment systems, including networks such as SWIFT, often involve multiple intermediaries, resulting in multi-day settlement periods and relatively high costs. For Islamic financial institutions, these delays may also complicate optimal fulfillment of the taqabudh requirement for immediate possession.
The implementation of CBDC, particularly wholesale CBDC, offers a potentially transformative solution to inefficiencies embedded in cross-border Sharia foreign exchange settlement. Traditional systems rely on complex correspondent banking networks in which funds pass through several intermediaries. This process inherently creates latency, increases operational costs, and, more importantly, complicates compliance with the immediate-possession requirement applicable to Sharf transactions.
Wholesale CBDC could allow Islamic financial institutions to directly hold and exchange central bank liabilities. The mechanism may operate through a shared Distributed Ledger Technology platform on which Islamic banks transact peer-to-peer without correspondent bank intermediaries. Removing intermediaries can substantially shorten the clearing and settlement chain, reducing processes that currently take several days to settlement periods measured in seconds or minutes.
This fundamental efficiency gain has direct implications for risk mitigation. Faster CBDC settlement can reduce liquidity risk because Islamic financial institutions may no longer need to maintain large capital buffers in multiple currencies across correspondent banks worldwide. Liquidity can instead be optimized because settlement funds need to be available only immediately before and during the transaction, freeing capital that would otherwise remain tied up.
The speed and finality of CBDC can also address settlement risk, particularly Herstatt risk, in which one party delivers funds but the counterparty fails to do so. Because CBDC can provide immediate and irreversible settlement on a central bank ledger, it can support an effective Delivery versus Payment mechanism. Beyond lowering cost and settlement time, CBDC may therefore provide a highly secure and Sharia-compatible settlement infrastructure. Its ability to transform cross-border clearing and settlement could strengthen the competitiveness of Islamic financial institutions in global trade while supporting the stability and compliance of the Islamic financial system amid continued digitalization (Shah, 2024).
Liquidity risk may be further reduced because Islamic banks would not need to maintain substantial buffers in multiple currencies through correspondent banking networks. Instant central bank payment finality could also substantially reduce counterparty delivery failure and strengthen DvP. Wholesale CBDC is especially relevant to the Sharia foreign exchange market because it could reshape interactions among central banks and Islamic banks across jurisdictions within a multi-CBDC ecosystem. This model could support more efficient and Sharia-compliant international trade and strengthen the role of Islamic finance in global supply chains. CBDC also holds a unique position as a direct central bank liability, making it a low-risk settlement asset compared with electronic money or deposits held at commercial banks.
Retail CBDC, which is accessible to the public, may create significant opportunities for Sharia financial inclusion. Small and medium-sized enterprises (SMEs) and individuals often face obstacles when accessing efficient and Sharia-compliant foreign exchange services because of high transaction costs and complex account requirements. CBDC could enable Sharia foreign exchange transactions through more accessible, low-cost, and transparent digital platforms. Easier and less expensive access could help export- and import-oriented Sharia-compliant SMEs manage foreign exchange risk more effectively and support more inclusive growth in the digital Islamic economy.
CBDC can therefore function as a digital catalyst that improves operational efficiency for major market participants, such as Islamic banks, through fast and secure settlement while also acting as an inclusion mechanism that extends low-cost and secure Sharia foreign exchange services to individuals and SMEs. This synergy indicates that CBDC could significantly advance and digitalize Indonesia's Islamic financial ecosystem.
Regulatory, Operational, and Implementation Risks of CBDC
Although CBDC promises greater efficiency, one of the most significant challenges lies in harmonizing conventional regulatory frameworks with Sharia fatwas. Bank Indonesia must determine the legal status of CBDC under positive law, whether as money, a payment instrument, or a digital asset. This status must also be consistent with DSN-MUI recognition of CBDC as a valid medium for Sharf transactions. A major regulatory gap concerns the legal recognition of digital taqabudh.
Another challenge concerns integrating smart contracts into the Sharia legal framework. Although smart contracts may automate Sharf compliance through simultaneous DvP, regulatory clarity is needed regarding the legal enforceability of automatically executed contracts on CBDC infrastructure, particularly in dispute resolution before Religious Courts or the National Sharia Arbitration Board (BASYARNAS). Accordingly, inclusive regulations issued by OJK and Bank Indonesia are required to explicitly recognize and authorize both wholesale and retail CBDC as legally valid and Sharia-compliant instruments for Sharia foreign exchange treasury activities, supported by relevant and updated DSN-MUI fatwas (Siswantoro, 2020).
The implementation of CBDC infrastructure, which depends heavily on advanced technologies such as DLT, also introduces significant cybersecurity risk. Cyberattacks on centralized systems or CBDC ledgers could have severe consequences because CBDC represents central-bank money. System failures or breaches could threaten broader monetary stability. Operationally, Islamic banks would also face major challenges in modifying their treasury systems. Integration with CBDC platforms requires substantial technological investment, staff training, and updates to standard operating procedures. Single-point-of-failure risk must also be mitigated because an outage in the CBDC system could halt Sharia foreign exchange transactions.
Data privacy and Anti-Money Laundering (AML) requirements also require attention. Although CBDC traceability can support AML objectives, excessive surveillance may create privacy concerns for users. Regulators must balance the transparency needed for Sharia compliance and AML/CFT with users' privacy rights. Another major macroeconomic risk of retail CBDC is disintermediation. If retail CBDC becomes highly attractive and widely accessible, Islamic bank customers may transfer deposits into CBDC. This could reduce Islamic banking liquidity, diminish funds available for Sharia financing, and weaken the intermediation function.
The implementation of CBDC in Sharia foreign exchange transactions offers potentially transformative operational efficiency through instant and secure settlement, which may facilitate compliance with taqabudh. However, these benefits are accompanied by complex challenges. The most fundamental issue is the need to harmonize regulation and fatwas so that monetary authorities and Sharia authorities reach agreement on the legal status of CBDC and the interpretation of digital taqabudh, allowing CBDC to be recognized as a fully Sharia-compliant transaction medium (Sutarsih, 2023).
Operational and cybersecurity risks are equally critical. Although CBDC offers finality, its infrastructure remains exposed to cyber threats and potential single points of failure that could undermine payment-system stability. At the macroeconomic level, widespread retail CBDC adoption may also trigger disintermediation, drain liquidity from Islamic banks, and disrupt their financing intermediation function. Appropriate risk-mitigation strategies are therefore needed, including CBDC holding limits and strengthened cybersecurity safeguards.
The success of CBDC as a safe, efficient, and Sharia-compliant innovation depends on close inter-institutional collaboration. Strong coordination is required among Bank Indonesia as the monetary authority, OJK as the financial services regulator, and DSN-MUI as the Sharia compliance authority. This cooperation should produce clear technical guidance, fatwas that accommodate digital innovation, and policies that balance CBDC efficiency with the stability and sustainability of liquidity within the Islamic banking ecosystem.
CONCLUSION
This study concludes that Central Bank Digital Currency has significant transformative potential to improve the efficiency of Sharia foreign exchange transactions in the digital era. CBDC advantages, particularly instant payment finality and its status as a direct central bank liability, may technically support optimal fulfillment of taqabudh hukmi, or constructive possession. Real-time settlement can also mitigate riba al-nasi'ah risk arising from delay, liquidity risk, and third-party counterparty risk that traditionally complicate cross-border Sharia foreign exchange transactions.
CBDC adoption in Sharia foreign exchange is nevertheless accompanied by regulatory and operational challenges. The primary Sharia-regulatory issue is the need for a clear and authoritative DSN-MUI fatwa regarding the legal status and interpretation of taqabudh in the context of digital monetary assets. Operational and macro-level risks include cybersecurity threats to CBDC infrastructure and potential banking disintermediation that could undermine Islamic bank liquidity if retail CBDC is adopted on a large scale without adequate safeguards.
Based on these findings, Bank Indonesia and OJK should establish a CBDC-Sharia Regulatory Harmonization Task Force involving DSN-MUI and technology experts to formulate an explicit Sharia CBDC regulatory framework. The framework should prioritize recognition of CBDC, especially wholesale CBDC, as a valid settlement asset compatible with Sharf and should provide clear legal guidance for the use of smart contracts to automate Sharia compliance.
Islamic financial institutions should also proactively invest in and develop their treasury systems by preparing for the integration of DLT or CBDC infrastructure into Sharia foreign exchange operations. They should develop CBDC-based Sharia foreign exchange products that combine efficiency with financial inclusion, including low-cost transaction services for small and medium-sized enterprises, in order to maximize the potential of the digital Islamic economy.
Future research should conduct empirical comparative studies on the impact of CBDC on Islamic banking liquidity using simulation data or econometric models, particularly in relation to disintermediation risk. Further studies may also focus on governance models for Sharia-compliant smart contracts on cross-border CBDC platforms to ensure that technical efficiency is aligned with Sharia legal compliance and consumer protection.
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