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ABSTRACT

The conventional monetary policy framework faces persistent challenges in ensuring that
liquidity reaches the productive real sector efficiently and equitably. This study introduces
a conceptual framework for Smart Sukuk, blockchain-enabled Islamic monetary
instruments that operationalize Value-Based Allocation (VBA) through automated,
transparent, and Shariah-compliant capital distribution mechanisms. Employing a
qualitative Systematic Literature Review (SLR) methodology and content analysis, this
research synthesizes emerging developments in distributed ledger technology (DLT),
Islamic monetary policy, and digital sukuk to propose an integrated architecture for central
bank operations. The framework demonstrates that Smart Sukuk can substantially reduce
transactional friction, enable real-time compliance monitoring, and expand financial
inclusion for SMEs and underserved sectors. The findings contribute to the theoretical
discourse on Islamic fintech governance and provide actionable policy recommendations
for central banks, particularly Bank Indonesia, seeking to develop regulatory sandboxes
for blockchain-based monetary instruments. This paper concludes that Smart Sukuk
represent not merely a digitalization effort, but a paradigmatic shift toward values-driven
monetary policy aligned with maqasid al-Shariah.
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1. INTRODUCTION

The global financial architecture has
long been dominated by interest-rate-
centric monetary policy mechanisms that
prioritize macro-level liquidity
management over equitable distribution
to the productive real sector(Igbal &
Mirakhor, 2011). This structural
imbalance has repeatedly demonstrated
its limitations, particularly during periods
of financial crisis when liquidity
injections by central banks failed to
percolate meaningfully to small and
medium enterprises (SMEs), agricultural
sectors, and low-income
communities(Chapra, 2008). The
COVID-19 pandemic further exposed

these vulnerabilities, as unprecedented
quantitative easing programs in major
economies primarily benefited financial
markets while leaving substantial
segments of the real economy
underserved (Uddin et al., 2017).
Asset-backed instruments such as
sukuk have demonstrated a sustained and
structurally  significant ~ expansion.
According to the IFSB Stability Report
2024, global sukuk outstanding reached
USD 850 billion, reflecting continued
year-on-year growth, with strong demand
evidenced by the oversubscription of
major issuances. This trajectory has
persisted: by 2024, global outstanding
sukuk climbed further to USD 902.82
billion, with total issuances for the year
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reaching USD 205 billion, the highest
international issuance level ever recorded
(IFSB, 2025). Concurrently, total Islamic
Financial Services Industry assets
reached USD 3.88 trillion in 2024,
representing 14.9% year-on-year growth
underscoring sukuk's increasingly central
role as a Shariah-compliant capital
market instrument capable of channeling
financing toward the real productive
sector (IIFM, 2025).

In response to these systemic
shortcomings, Islamic economics offers
an alternative paradigm grounded in the
principles of maslahah (public welfare),
adl (justice), and the prohibition of riba
(interest) (Zulkhibri, 2018). The concept
of Value-Based Allocation (VBA)- a
framework that channels capital toward
activities generating tangible
socioeconomic  value rather than
financial  speculation- has gained
increasing scholarly and institutional
attention as a viable corrective
mechanism (Dusuki & Abdullah, 2007).
VBA fundamentally repositions the
objective of monetary policy from mere
price stability toward holistic societal
welfare, aligning it with the higher
objectives of Islamic law, or maqasid al-
Shariah.

Simultaneously, the emergence of
Distributed Ledger Technology (DLT)
and blockchain-based smart contracts has
introduced transformative possibilities
for financial infrastructure. These
technologies enable the automation of
complex conditional transactions, real-
time auditability, and decentralized
verification- features that are remarkably
consonant with the transparency and
accountability imperatives of Islamic
finance (Arner et al., 2016).

The scale of institutional confidence in
this direction is substantial. The World
Economic Forum's 2024 Annual Meeting
identified tokenization as a central theme,
describing it as the process of creating
digital representations of assets on the
blockchain to allow real-time, secure

exchange, a development now occurring
at both institutional and governmental
levels. The WEF further asserts that
blockchain-based capital market
infrastructure ~ enhances  efficiency,
liquidity, and interoperability by
enabling 24/7 asset movement, instant
settlement, and improved collateral
mobility, noting that only USD 25 trillion
of the potential USD 230 trillion global
securities pool is currently eligible for
collateral use, a gap that tokenization
could substantially close.

Complementing this, the WEF's Asset
Tokenization in Financial Markets report
identifies programmability, fractional
ownership, and composability as key
differentiators that can democratize
access to financial markets and
modernize infrastructure (WEF, 2025).
On the market side, Statista reports that
the financial sector accounts for over
30% of the total global blockchain
market, with worldwide blockchain
spending projected to approach USD 19
billion- figures that underscore the
sector's pivotal role as blockchain
adoption accelerates (Vailshery, 2025).

The convergence of these two
trajectories- VBA as a normative
monetary philosophy and blockchain as
an enabling technology — creates a
compelling foundation for reimagining
Islamic monetary instruments(Rabbani et
al., 2020).

Despite the theoretical appeal of
Islamic monetary instruments such as
Bank Indonesia's Sukuk (SBSN) and
Shariah-compliant central bank
certificates (SBI Syariah), their practical
effectiveness in directing capital toward
the real sector remains constrained by
several systemic inefficiencies. First,
current allocation mechanisms are
characterized by considerable temporal
lag; the multi-layered intermediation
process between central bank issuance
and final beneficiary disbursement
introduces delays that diminish monetary
policy responsiveness. Second,

218

*Corresponding author's e-mail: fathmah.3@gmail.com

http://openjournal.unpam.ac.id/index.php/EAJ



mailto:fathmah.3@gmail.com
http://openjournal.unpam.ac.id/index.php/EAJ

EAJ (Economic and Accounting Journal)

Vol. 9, No. 3, September 2026
ISSN 2615-7888

transaction  costs  associated  with
traditional sukuk operations remain
prohibitively high, largely due to reliance
on custodian banks, rating agencies, and
legal intermediaries. Third, and perhaps
most critically, existing instruments offer
limited transparency regarding the
ultimate deployment of funds, making it
challenging to verify whether capital
actually reaches intended productive
sectors or complies with Shariah
principles throughout its lifecycle.

These deficiencies are not merely
operational inconveniences; they
represent fundamental contradictions
between the stated objectives of Islamic
monetary policy and its practical
outcomes. The absence of end-to-end
traceability undermines public trust,
reduces investor confidence, and limits
the developmental impact that Islamic
monetary instruments are theoretically
capable of delivering.

This study introduces a novel
conceptual framework- the Smart Sukuk
Framework for Value-Based Capital
Allocation- that integrates Distributed
Ledger Technology with Islamic
monetary policy design(Hassan & Aliyu,
2018). While a growing body of literature
has explored the digitalization of sukuk
instruments at the microfinance or
corporate level (Ahmed et al., 2015), no
existing study has systematically
examined how blockchain-enabled sukuk
can serve as a macroeconomic monetary
policy instrument for central banks, with
an explicit mechanism for automated
VBA implementation. This gap is
particularly significant given the global
trajectory toward Central Bank Digital
Currencies (CBDCs) and the emerging
discourse on Shariah-compliant CBDCs
in jurisdictions such as Malaysia, the
UAE, and the Organization of Islamic
Cooperation (OIC) member states.

The novelty of this research lies in
three dimensions: (1) the macro-level
application of Smart Sukuk as a central
bank monetary transmission instrument;

(2) the operationalization of VBA
principles through automated smart
contract logic; and (3) the provision of a
comprehensive governance framework
addressing regulatory, technological, and
Shariah compliance dimensions
simultaneously.

The academic literature on sukuk
digitalization has expanded considerably
in recent years. Rabbani et al., (2020)
explored blockchain applications in
Islamic finance broadly, identifying
smart contracts as a mechanism for
reducing gharar (uncertainty) in Islamic
financial products. Ahmed et al., (2015)
examined digital sukuk issuance
processes, demonstrating efficiency
gains in settlement and documentation.
Ziyaad (2021) analyzed the Shariah
compliance dimensions of tokenized
assets, providing foundational principles
for evaluating DLT-based Islamic
instruments.

From the monetary policy perspective,
Zulkhibri (2018) provided a
comprehensive review of Islamic
monetary policy instruments and their
limitations, while Igbal & Mirakhor,
(2011) articulated the theoretical basis
for equity-based monetary transmission.
Naifar and Elsayed (2021) examined the
dynamic relationship between sukuk
markets and monetary policy outcomes.
However, none of these studies integrates
the technological infrastructure of
blockchain ~ with the institutional
framework of central bank monetary
operations under an explicit VBA
paradigm, the specific gap that this study
addresses.

The primary objective of this research
is to formulate a comprehensive
conceptual framework delineating how
Smart  Sukuk, Islamic  financial
instruments issued on a distributed
ledger, can transform the efficiency,
transparency, and developmental impact
of central bank capital allocation
mechanisms in accordance with Value-
Based Allocation principles. Secondary
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objectives include: (1) analyzing the
technical architecture required for central
bank Smart Sukuk operations; (2)
comparing the performance
characteristics of Smart Sukuk against
traditional Islamic monetary instruments;

2. LITERATURE REVIEW

2.1 Value-Based Allocation (VBA):
Theoretical Foundations

Value-Based Allocation represents a
fundamental  departure  from  the
efficiency-centric paradigm of
mainstream financial economics. Rooted
in Islamic economic philosophy, VBA
posits that capital allocation decisions
should  prioritize  maslahah, the
promotion of welfare and prevention of
harm, over the maximization of financial
returns (Dusuki & Abdullah, 2007). This
orientation aligns capital flows with the
maqasid al-Shariah framework
articulated by classical Islamic jurists,
which identifies the preservation of life
(nafs), intellect (aql), progeny (nasl),
wealth (mal), and faith (din) as the
fundamental objectives of the Islamic
legal system.

In contemporary monetary policy
discourse, VBA has been eclaborated
through the concept of 'intermediation
without riba,! wherein the financial
system serves as a conduit for channeling
savings toward productive investment
rather than speculative trading (Chapra,
2008). Scholars including Siddiqi, (2004)
have argued that an Islamic monetary
framework must institutionalize
mechanisms that systematically direct
liquidity toward sectors with the highest
social multiplier effects- agriculture,
education, healthcare, and small
enterprise development. Bank Negara
Malaysia's Value-Based Intermediation
(VBI) initiative, launched in 2017,
represents perhaps the most
institutionally advanced attempt to
operationalize these principles within a

and (3) identifying the regulatory and
technological prerequisites for
implementation within the Indonesian
monetary system.

national financial system (Malaysia,
2018)

However, as Zulkhibri (2018)notes,
the translation of VBA principles into
operational monetary policy instruments
has remained largely aspirational. The
absence of automated enforcement
mechanisms means that even instruments
designed with VBA objectives frequently
fail to ensure that capital ultimately
serves its intended developmental
purpose. This is precisely the governance
gap that Smart Sukuk are designed to
bridge.

2.2 Islamic Monetary Policy
Instruments: Current State and
Limitations

Bank Indonesia's suite of Shariah-
compliant monetary instruments
currently includes Surat Berharga
Syariah Negara (SBSN) government
sukuk used in open market operations
and Bank Indonesia Sukuk (SukBI),
introduced in 2020 as a Shariah-
compliant alternative to conventional
Bank Indonesia Certificates (SBI). These
instruments operate primarily on ijarah
(lease) and mudharabah (profit-sharing)
structures and serve both as liquidity
management tools and as investment
vehicles for Islamic commercial banks
(Bank Indonesia, 2021).

Despite these institutional
developments, Indonesian  Islamic
monetary instruments face structural
limitations. The secondary market for
SBSN and SukBI remains relatively
illiquid, limiting their effectiveness as
monetary policy transmission
mechanisms. The sequential, document-
intensive processes required for sukuk
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issuance, trading, and profit distribution
introduce significant operational costs
and temporal inefficiencies.
Furthermore, the regulatory framework
for digital financial instruments in
Indonesia, while evolving under the
Financial Services Authority (OJK) and
Bank Indonesia's fintech regulatory
sandbox, has not yet fully addressed the
specific governance requirements of
blockchain-based Islamic instruments
(Siti  Endang  Sariniah et al,
2025)(Keuangan, 2023).

Comparative analysis with Malaysia's
Islamic Capital Market where the
Securities Commission has issued
comprehensive guidelines for digital
asset issuance and the Securities
Commission approved the first digital
sukuk (IDB BOLD Program) in
collaboration = with  the  Islamic
Development Bank- illustrates both the
potential  of  digitalized  Islamic
instruments and the institutional
infrastructure required to support them.

2.3 Blockchain and Smart Contracts
in Islamic Finance

Blockchain technology, at its core, is a
distributed, immutable ledger that
records transactions across a network of
computers without requiring a central
authority (Nakamoto, 2008). For Islamic
finance, this  architecture  offers
particularly compelling advantages: the
immutability of transaction records
eliminates opportunities for ex post facto
manipulation of financial documentation;
the transparent audit trail facilitates
ongoing Shariah compliance monitoring;
and the elimination of information
asymmetry between transacting parties
reduces the potential for gharar (Rabbani
et al., 2020).

Smart  contracts-  self-executing
programs stored on the blockchain that
automatically enforce the terms of an
agreement upon the occurrence of
predefined conditions- represent the most
directly relevant application for Islamic

monetary instruments (Arner et al.,
2016). In the context of sukuk, smart
contracts can automate profit calculation
and distribution based on verified asset
performance data, enforce Shariah-
compliance conditions throughout the
instrument's  lifecycle, and trigger
automatic rebalancing or redemption
upon specified events. Ahmed et al.,
(2015) demonstrated in a case study of
Malaysia's IDB digital sukuk that smart
contract-based profit distribution reduced
processing time from approximately 15
business days to under 24 hours while
eliminating the need for three layers of
manual verification.

Emerging global developments in
Central Bank Digital Currency (CBDC)
and Shariah-compliant digital assets
further validate the technical feasibility
of Smart Sukuk. The UAE's Project
mBridge, Bahrain's CBDC initiative, and
the Islamic Development Bank's Digital
Sukuk  (IsDB  BOLD)  program
collectively demonstrate that sovereign-
level digital asset issuance on distributed
ledgers is operationally achievable (Hub,
2023). Indonesia's own Project Garuda
CBDC initiative, while not explicitly
Shariah-focused,  provides  critical
institutional learning for a potential
Smart Sukuk implementation.

3. RESEARCH METHOD

3.1 Research Approach

This study employs a qualitative
descriptive approach utilizing Systematic
Literature Review (SLR) as its primary
methodology. The SLR method is
appropriate for conceptual framework
development because it provides a
rigorous, transparent, and replicable
process for synthesizing existing
knowledge across multiple disciplinary
domains, in this case, Islamic economics,
monetary policy theory, financial
technology, and Shariah governance
(Tranfield et al., 2003). Unlike empirical
methods that test hypotheses against
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primary datasets, SLR enables the
construction of integrative theoretical
models by identifying convergent
insights and unresolved tensions across
the extant literature.

The research follows the PRISMA
(Preferred  Reporting  Items  for
Systematic Reviews and Meta-Analyses)
protocol, adapted for social science and
economics research, to ensure
methodological rigor and reproducibility.
The conceptual framework developed is
subsequently subjected to internal
validation through logical consistency
analysis against established Islamic
jurisprudence standards and external
validation against documented
implementation cases from comparable
jurisdictions.

3.2 Data Sources and Search
Protocol

Literature was systematically retrieved
from the following databases: Scopus,
Web of Science, Google Scholar, and the
Directory of Open Access Journals
(DOAJ), with supplementary sources
including Sinta-indexed Indonesian
journals for domestic policy context. The
search protocol employed the following
Boolean query strings: ("smart sukuk"
OR "digital sukuk" OR "blockchain
sukuk") AND ("monetary policy"” OR
"central bank" OR "value-based");
("Islamic fintech" OR "DLT" OR
"distributed ledger") AND ("Islamic
finance" OR "sukuk" OR "Shariah"); and
("CBDC" OR '"central bank digital
currency") AND  ("Islamic" OR
"Shariah-compliant").

The temporal scope of the review was
primarily limited to publications from
2018 to 2024, given the rapid evolution
of relevant technologies and regulatory
frameworks. However, foundational
theoretical works in Islamic monetary
economics and Shariah
governance(Chapra, 2008) were included

regardless of publication date. Policy
documents from Bank Indonesia, Bank

Negara  Malaysia, the  Islamic
Development Bank, and the Bank for
International Settlements were

incorporated as primary institutional
sources (Igbal & Mirakhor, 2011). A total
of 64 initial documents were identified,
following title/abstract screening, full-
text review, and quality assessment, 28
sources were included in the final
synthesis.

3.3 Analytical Framework

Content analysis, as defined by
Krippendorff (2018), was employed as
the primary analytical technique. This
method enables systematic, objective,
and quantifiable analysis of qualitative
document  content  through  the
identification of recurring themes,
conceptual relationships, and logical
structures. Three analytical dimensions
were applied: (1) Technical Analysis-
examining the  architecture  and
operational requirements of blockchain-
based financial instruments; (2) Shariah
Compliance Analysis- assessing the
compatibility of proposed mechanisms
with relevant figh al-muamalat principles
and contemporary Islamic finance
standards (AAOIFI, IFSB); and (3)
Policy Feasibility Analysis- evaluating
the regulatory, infrastructural, and
institutional prerequisites for central
bank implementation in the Indonesian
context.

4. RESULTS AND DISCUSSION

4.1. Results

4.1 The Smart Sukuk Framework:
Architecture and Design

The Smart Sukuk Framework
proposed in this study conceptualizes a
three-layer architecture that
operationalizes Value-Based Allocation
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through distributed ledger technology.
This framework, illustrated in Figure 1,
delineates the roles, interactions, and
information flows among three principal
tiers: the Monetary Authority Layer
(central bank and regulatory bodies), the

Figure 1. Smart Sukuk Framework for Value-Based Capital Allocation

SMART SUKUK FRAMEWORK FOR VALUE-BASED CAPITAL
ALLOCATION

LAYER 1: MONETARY AUTHORITY

Distributed Ledger Platform Layer
(blockchain infrastructure and smart
contract engine), and the Real Sector
Beneficiary Layer (SMEs, strategic
projects, and social impact initiatives).

BANK SHARIAH
INDONESIA SUPERVISORY S AILE]%%L)(A TORY
(Central Bank) — BOARD Compliance — Monitorin &
Issuer & Framework & Fatwa Governancge
Regulator Authority
V¥ Smart Sukuk Issuance & Policy Transmission ¥
LAYER 2: DISTRIBUTED LEDGER PLATFORM
C 311:1/[]1}153 CT DLT / REAL-TIME
ENGINE  Aut BLOCKCHAIN MONITOR
ecocntion " gf CORE  Immutable <«  Shariah Audit &
Profit-Sharin Records Tokenized Compliance
. . g Sukuk Units Dashboard
(Bagi Hasil)
V¥ Value-Based Allocation & Fund Disbursement ¥V
LAYER 3: REAL SECTOR BENEFICIARIES
SMEs & STRATEGIC IN?I(’) : (‘I:‘,?L Wadf
UMKM  Micro- PROJECTS | Tntesration ‘é
financing & Infrastructure Halal Zakg t-aliened
Working Capital Industry g

Goals

1 Feedback Loop: Performance Data — Smart Contract Adjustment — Policy

Calibration 1

Source: Authors' Conceptual Synthesis (2026)

Supervisory Board, operating under

4.1.1 Monetary Authority Layer

At the apex of the framework, the
central bank (Bank Indonesia in the
Indonesian context) performs multiple
functions: ~ Smart  Sukuk issuance
authority, regulatory oversight, and
monetary policy calibration. The Shariah

delegated authority, provides ex ante
fatwa for the sukuk structure and
continuous Shariah monitoring through
the smart contract audit interface. A
dedicated Regulatory Sandbox, drawing
on Bank Indonesia's existing fintech
sandbox framework (Regulation No.
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19/2017/Bl), provides the controlled
environment for testing and scaling
Smart Sukuk operations.

4.1.2 Distributed Ledger Platform
Layer

The blockchain infrastructure layer
serves as the operational backbone of the
framework. The smart contract engine
executes three core functions: automated
profit calculation based on verified
underlying asset performance data
(eliminating manual computational
errors and potential manipulation);
conditional fund disbursement that
triggers only upon confirmation of
Shariah-compliant utilization by
beneficiaries; and dynamic sukuk pricing
that reflects real-time market conditions
while maintaining compliance with
profit-sharing norms. A permissioned
blockchain architecture- similar to
Hyperledger Fabric or Ethereum
Enterprise is recommended over public
blockchain to satisfy data privacy
requirements and enable regulatory
supervision.

4.1.3 Real Sector Beneficiary Layer

The beneficiary layer encompasses
three categories of fund recipients, each
with distinct allocation mechanisms
encoded in smart contracts: SMEs and
UMKM receive micro-denominated
sukuk units through a tokenization
mechanism that reduces minimum
investment thresholds; strategic
infrastructure projects receive staged
disbursements tied to verifiable project
milestones uploaded to the blockchain;
and social impact initiatives integrate
with  existing zakat and waqf
management systems through
interoperable smart contracts, enabling
direct alignment with SDG-related and
magqasid-aligned outcomes.

4.2 Mechanism of Value-Based
Allocation Through Automation

The operationalization of VBA
through Smart Sukuk automation
represents the  most  distinctive
contribution of the proposed framework.
In conventional Islamic monetary
instruments, VBA remains a policy
aspiration without systematic
enforcement mechanisms. Smart
contracts fundamentally transform this
dynamic by encoding VBA principles as
executable programmatic conditions.

The profit-sharing (bagi hasil)
automation mechanism functions as
follows: IoT sensors and third-party
oracle systems supply verified real-world
data- such as crop yields for agricultural
financing, project completion
percentages for infrastructure sukuk, or
revenue reports for UMKM financing- to
the smart contract engine. Upon data
verification through a  consensus
mechanism among authorized nodes
(central bank, Shariah board, beneficiary,
and independent auditor), the smart
contract automatically calculates the
profit distribution ratio according to the
predetermined mudharabah or
musharakah formula and executes
payment to all stakeholders within
minutes. This eliminates the 10-15
business day processing cycle typical of
conventional sukuk profit distribution
while simultaneously creating an
immutable audit record.

Real-time Shariah compliance
monitoring is achieved through a dual-
layer verification system. The first layer
comprises ex ante smart contract
conditions that prevent fund deployment
to non-Shariah-compliant activities- a
negative list of prohibited sectors
(maysir, khamr, riba, and related
activities) encoded as  exclusion
conditions. The second layer provides ex
post continuous monitoring through on-
chain  transaction analysis, with
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automated alerts triggered when fund
utilization  patterns  deviate  from
approved purposes. This addresses a
fundamental limitation of conventional
Islamic instruments, where Shariah
compliance is verified only at issuance
and through periodic manual audits.

4.3 Comparative Efficiency
Analysis: Smart Sukuk vs. Traditional
Instruments

Table 1

monetary
operational

presents a

instruments
dimensions

systematic
comparison of Smart Sukuk performance
characteristics against traditional Islamic

across seven
critical to

monetary policy effectiveness.

Table 1. Comparative Analysis: Traditional Sukuk vs. Smart Sukuk

Criterion Traditional Smart Sukuk Impact
Sukuk
Settlement Speed T+2 to T+3 days Near  real-time 1 Liquidity
(minutes) efficiency
Transaction Cost High Low (automated) l Operational
(intermediaries) overhead
Transparency Limited Full on-chain 1 Trust &
disclosure audit trail accountability
Shariah Periodic audit Continuous smart 1 Compliance
Monitoring contract integrity
SME Low (high High (tokenized 1 Financial
Accessibility barriers) micro-units) inclusion
Secondary Market Mliquid, Liquid, 1 Market depth
fragmented programmable
Reporting Manual & delayed Automated real- 1 Policy
time responsiveness

Source: Authors' Analysis Based on Rabbani et al. (2021), Ahmed et al. (2022), Naifar

& Elsayed (2021)

The settlement speed improvement
from T+2/T+3 to near real-time
represents a quantum leap in monetary
policy transmission efficiency. In
conventional sukuk operations, the multi-
party settlement process involving
custodian banks, central securities
depositories, and clearing houses
necessarily introduces temporal delays
that reduce the central bank's ability to
respond nimbly to liquidity conditions.

Smart Sukuk's

near-instantaneous

settlement capability enables central
banks to conduct intraday monetary
operations, a functionality previously

unavailable to

Islamic

monetary

frameworks (Arner et al., 2016).

The cost reduction dimension is
equally significant. Rabbani et al., (2020)
estimate that blockchain-based financial

instrument
operational  costs
eliminating  layers
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intermediation. For Islamic monetary
instruments where high costs have
historically limited accessibility for
smaller financial institutions and
individual investors, this efficiency gain
directly expands the monetary policy
transmission channel.

4.4 Policy Challenges and
Governance Considerations

The implementation of Smart Sukuk at
the central bank level confronts several
significant challenges that the framework
must explicitly address. These challenges
span  three = domains:  regulatory
architecture, technological infrastructure,
and human capital.

From a regulatory perspective, the
most critical requirement is the
development of a legal framework that
grants digital sukuk tokens equivalent
standing to conventional financial
instruments under Indonesian law.
Currently, the Financial Services
Authority's  (OJK)  digital  asset
classification framework and Bank
Indonesia's payment system regulations
do not comprehensively address asset-
backed digital tokens as monetary
instruments (Keuangan, 2023). The
proposed framework recommends a
phased regulatory approach: initial
deployment within the existing fintech
sandbox (Phase 1), followed by specific
regulatory accommodation through OJK
and Bank Indonesia joint circular (Phase
2), and ultimately legislative recognition
through amendment to the Islamic
Banking Law (Phase 3).

Data privacy and sovereignty concerns
represent a  particularly complex
challenge in the Indonesian context,
where Presidential Regulation No.
95/2018 on Electronic Government and
Law No. 27/2022 on Personal Data
Protection establish stringent
requirements  for data  handling
(Kementerian Kominfo, 2022). A

permissioned blockchain architecture
with  selective  data  disclosure
capabilities- where sensitive beneficiary
information is  encrypted  while
transaction verification data remains
auditable- offers a technically feasible
resolution to this tension.

The  technological infrastructure
challenge is particularly acute for
extending Smart Sukuk benefits to rural
and geographically dispersed UMKM
segments. The digital divide in Indonesia
where internet penetration in eastern
provinces remains substantially below
the national average necessitates hybrid
access mechanisms that allow Smart
Sukuk participation through both digital
wallet interfaces and conventional bank
branch intermediaries. This hybrid
approach  preserves the financial
inclusion objective of VBA while
acknowledging current infrastructure
realities.

The current understanding  of
blockchain within Islamic finance among
investors and institutions reflects a state
of cautious optimism tempered by
structural and regulatory complexity. The
inherent  qualities of  blockchain-
decentralization, immutability, and
transparency- are broadly recognized as
being in harmony with Shariah principles
that promote ethical and fair financial
transactions, and institutions and
investors increasingly view blockchain as
a tool capable of streamlining sukuk
issuance, reducing costs, and enhancing
transparency, including through the
tokenization of sukuk to allow trading in
smaller denominations and reach a
broader investor base. Nevertheless,
acceptance of blockchain in Islamic
finance remains gradual, constrained by
strict Shariah compliance requirements,
lack of legal regulation, and low financial
literacy, with conventional finance
continuing to adopt such technologies
more rapidly due to fewer ethical and
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regulatory constraints (Jegerson et al.,
2025). Frameworks for integrating
blockchain into Islamic jurisprudence
remain underdeveloped, and while pilot
initiatives — such as blockchain-based
identity verification in UAE Islamic
banks and early smart sukuk experiments

5. CONCLUSION

This study has developed and
elaborated a conceptual framework
demonstrating how Smart Sukuk- Islamic
monetary instruments issued and operated
on distributed ledger platforms- can serve
as transformative vehicles for Value-
Based Capital Allocation in central bank
monetary  policy. The framework
integrates three analytical dimensions:
technical architecture (three-layer DLT
platform design), operational mechanism
(automated = VBA  through  smart
contracts), and governance structure
(regulatory, Shariah, and technological

compliance).
The research demonstrates that Smart
Sukuk transcend conventional

digitalization efforts. They represent a
fundamental reimagining of Islamic
monetary policy instruments, where the
enforcement of value-based principles
shifts from aspirational policy statements
to encoded, automated contractual logic.
The elimination of temporal lags in
settlement, the radical reduction of
transactional costs, the achievement of
continuous Shariah monitoring, and the
expansion of financial inclusion to
previously underserved segments
collectively constitute a paradigmatic
advancement over existing Islamic
monetary instruments.

Crucially, the Smart Sukuk framework
proposed here is not merely
technologically  innovative; it  is
theologically grounded. By
operationalizing the magqasid al-Shariah

— demonstrate proof of concept, the
pathway from institutional
experimentation to systemic adoption as
a monetary policy instrument remains
largely uncharted (Chong, 2021)

through programmable financial logic
ensuring that capital reaches deserving
beneficiaries, that profit is shared
equitably, and that the entire process is
transparent and auditable — Smart Sukuk
offer a genuine institutional mechanism
for achieving the substantive justice that
Islamic economics has always theorized
but rarely institutionalized at the
macroeconomic level.
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