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1. Abstract
The aim of this paper is to analyse the behaviour of Sukuk in comparison with the 
principle of Smart Contracts, deployed on blockchain. The research addresses issues 
concerning Islamic Finance Institutions as an issuer of Sukuk. The study also shows the 
interest of Muslims and Non-Muslims in adopting Sukuk as an instrument to share or 
invest in the Islamic capital market. Sukuk has been used widely by Muslim countries 
to represent the value of assets as an equity, bond, capital share, or commodity. This 
serves as a platform for investors to enter a shared capital market. In today’s era, Islamic 
finance institutions are in charge of issuing Sukuk, following some standards issued 
by AAOIFI, IFA, and IFRS, from different parts of the world. Despite of this, there are 
fundamental disagreements and difference in opinions towards structuring the Sukuk 
principles followed by Shariah resolutions.  As a result, we introduce the concept 
of SukukChain - a platform to run a programmable security token or smart contract 
within the pool of network, run by Blockchain communities, such as Ethereum. The 
evolution of Smart Contracts has demonstrated a substantial improvement in this age 
of blockchain technology development. For example, Ethereum has introduced packs 
of standards, such as ETH20, ETH77, ETH1400, ETH1410. These standards are not 
only programmable but can also follow and adapt the dynamic rules and regulations 
from various jurisdictions.

 

 1.1  Introduction
The term Sukuk is derived from the Arabic word Sakk, which means certificate. This 
term is not a recent phenomenon in the Islamic world, but in fact roots back to its 
inception in the first century Hijri of the Islamic calendar. Sukuk has been defined 
as an element of the Islamic finance instrument, created for middle and long-term 
financing. Many Muslim Scholars have mentioned Sukuk in their books. One such 
renowned scholar is Imam Malik, who introduced clear references of the Sukuk 
concept in his famous book “Muwatta”. In essence, Sukuk bears close resemblance 
to common bonds; in contrast, there are some differences between the two. However, 
in either case, they both underpin the attribute of stocks. In the current modern 
world, some Islamic institutions play a crucial role in recapitulating the principle of 
Sukuk instruments such as, IFA and AAOIFI. On the basis of the various approaches 
adopted, the definition of Sukuk is diverse. For example, AAOIFI has defined Sukuk 
as a certificate of equal value, representing undivided share in the ownership of 
tangible asset, usufruct, or services. Sukuk can be broadly classified under two basic 
categories, namely Asset-based Sukuk and Asset-backed Sukuk. Each one of them 
has different Sukuk principles, which are designed by institutions that follow Islamic 
principles.
Smart contract, a tamper-proof and self-executing protocol on blockchain, instantly 
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controls the transfer of digital currencies or digital assets between different parties, 
under definite circumstances. A smart contract is not only about defining rules and 
penalties related to an agreement, but it can also provide an automation principle to 
enforce those obligations. Recent improvements to smart contracts have resulted in 
the introduction of a series of security token compliances, fungible tokens, document 
management systems, and control token operations, such as ERC1400 and ERC1410. 
The latter are also fall under the category of smart contract standards on Ethereum. 
The mechanism works as follows:

1. It contains the public information of the investor location, KYC 
information, and the encrypted data.

2. Assign value to the specific input through a set of rules executed, for 
further clarifications.

3. Designate whether an asset should go to one person or returned to the 
second person from whom the asset originated.

In comparison, there is a durable relation between Smart Contracts and Sukuk 
certifications. They both represent the value of an asset in the current capital market 
and are applicable as a financing tool. Representing this value of an asset in the real, 
economic world could indicate a huge return in the current market. However, there 
could be some concerns and questions, for example: Is it be possible to digitalise 
the value of Sukuk certifications by harnessing the Blockchain technology? How can 
Smart Contracts be useful for the Sukuk instrument as an Islamic finance element? 
Is there any potential way to create an Islamic finance standard, following any of 
the Smart Contract standards, such as ERC20? What potential risks could Islamic 
institutions face, for the suggested transformation in the real Islamic finance space? To 
answer these questions, there should be a clear understanding of the new technology 
“Blockchain” and the approaches to be opted for implementing the Sukuk principle 
using smart contracts.
In this paper, smart contract standards will be introduced and compared with the 
existing Sukuk concept for the crowdfunding. Therefore, a new approach will be 
introduced, using the principle of security token as a digital asset component to 
digitalise the asset economy. Ideally, the transformation towards digital economy 
would commence a big challenge in the Islamic finance industry, especially when 
we talk about the instrument of Sukuk; in fact, Sukuk has a variety of sub-types, for 
example, Mudaraba, Musharaka, Ijara, Morabaha, Istisna’, and so on. Precisely, this 
paper will focus on a component which has been widely used in the space of Islamic 
Finance, and that is referred to as Special Purpose Vehicle (SPV). Most of the Sukuk 
types should have a SPV in place, as a trustee component and security.

1.2 Background study
The global size of the Sukuk market is estimated to be around US$75 to US$85 
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billion in 2018[1], the range of sukuk issuance is dropping when we compare it with 
the previous year (2017). Hens, this is considered lower than the expected value of 
sukuk for recent years which shows that the standpoint of Sukuk during the year was 
dodgy. According to Standard & Poor’s (S&P) rating services, Islamic capital market 
for Sukuk issuance in 2017 shouted by 45.3%, reaching US$97.9 Billion, as against 
2016, where it was US$67.4 Billion. The process of growing is backwards, as per the 
given figures. This implies that Islamic finance recently has not achieved its potential, 
therefore, still has a long way to go. The market share of Islamic finance institutions 
is estimated to be about 46% in GCC, 34% in Malaysia, 12% in other Asian countries, 
and 8% in other countries, in 2017.
Global Sukuk market, as one of the Islamic finance instruments, absorbs the 
international business community worldwide. Currently, the market valuation of 
Sukuk is estimated at US$85 billion and it is expected to top the symbolic USD$100 
Billion by 2019[2].
The expectation of selling huge infrastructure projects across the Muslim world are 
huge, and due to that, a majority of governments and private companies are on the 
lookout to intensify investments in outsize capital projects around Gulf regions. It 
is also projected that in the next decade, there will be over US$ 1 Trillion worth of 
investment opportunities in substantial projects in the Gulf region.  Sukuk market 
has the audacity to play an important role in securing these funds. At the same time, 
issuance of Sukuk from the Non-Muslim world is gaining momentum. Sukuk has 
started emerging in different countries such as Germany, England, Japan, France, and 
so on. The British government is looking at issuing Shariah-compliant bonds in the 
bid to boost London’s position as a centre of Islamic finance.
Despite that, continuous challenges are faced by the Islamic financial instruments and 
product innovation in the Islamic capital market in general, specifically the Sukuk 
market. To some extent, at the current stage, Sukuk structures are at a standpoint that 
will lead towards diversification. Although a variety of Sukuks have been introduced 
by different global Islamic institutions, there is a need for more instruments in the 
current Islamic capital market. At the same time, the existing products need to be 
refined as some Sukuk structures are still under dialogue and conflict.  
Therefore, to fulfil the Islamic shariah compliances, Sukuk structures should be 
backed by real valued assets, this asset could be tangible asset, usufruct, or services. 
However, limited assets are eligible for Sukuk, under the ownership of Islamic 
financial institutions or corporations, who are anticipating fundraising. Due to this, 
a concern has been voiced regarding the insufficient number of assets entitled for 
Sukuk, under the ownership of Islamic financial institutions or corporations. This 
shortcoming of eligible assets could hold back or slow down the regular issuance of 
Sukuk. Hence, the current technology framework permits the interchange of Sukuk 
asset during the life of the Sukuk, with the aim to address these apprehensions. This 
paper will highlight the main attributes of the technology framework, which could 
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work for such Islamic institutions as a Sukuk structure. 
The heart of product development in the Sukuk market is the economic value of 
an asset and Shariah compliances, which require a process of Shariah approval. 
Unfortunately, the current mechanism for involving Shariah scholars in product 
development comprises of a very poor pattern. A quick correspondence and approval 
may not suffice for a rapidly-growing market that needs to expand and respond 
according to the international standards of best practices and market demands. It is 
well understood that the efforts of Islamic organizations such as IFA, and AAOIFI 
Board of Shariah have done a tremendous job in adhering with the international 
standards, however, they still suffer from numerous shortcomings that cover different 
spaces of Sukuk structuring. For example, there is no a standard Shariah resolution 
from the institutions (listed above) that determine the practical aspects of different 
types of Sukuk such as Ijarah, Mudaraba, Musharaka, or the hybrid type of Sukuk, 
which does not convey to the community what is Shariah compliant and what is not. 
Any future resolution by these institutions, facing the existing structures, might create 
potential controversies leading to scraping off of market confidence from the Sukuk 
market. On the other hand, if there is any approval from the existing structures, beside 
their shortfalls, it might catalyze in the compromise of Shariah principles. This paper 
introduces the concept of transforming institution decision making to an automotive 
decision making, by the implementation of a decentralised, secure, transparent and 
secure mechanism, which will help in the product development of capital market and 
suggest solutions for resolving existing problems.
Hence, when we underline Islamic capital markets’ products and their acceptance into 
the global financial system will redirect us back to the usage of the larger scale of 
credit rating in Sukuk. However, practically all conventional rating agencies are using 
conventional methodologies to rate Islamic financial instruments, including Sukuk 
deposit. The international Islamic rating agency is supposed to play a crucial role 
in addressing the issue, but there hasn’t been significant progress. This paper will 
analyse the status of Sukuk rating and its impact on the development of the Islamic 
capital market.

1.3 Technology Framework

1.3.1 Blockchain
An absolute definition of blockchain is a distributed record of public ledger of all 
transactions that have been executed and shared among participating parties [3]. 
The verification of each transaction in the public ledger is accomplished by using 
an algorithm called consensus. Thereafter, when the information is verified, it enters 
a block in the chain that is immutable, i.e., it can never be altered. The blockchain 
contains a doubtful and endorsed record of every single transaction throughout the 
history of records. The most popular example of a decentralized peer-to-peer digital 



110

currency is Bitcoin. It was the first application form of cryptocurrency that led to the 
introduction of blockchain technology, which creates a decentralized atmosphere for 
cryptocurrency [4].
Although blockchain is considered as one of the most solidified technology solutions 
for processing transactions and writing agreements with the help of the applications 
of cryptocurrency, it has some technical limitations and challenges that need to be 
addressed intensively; for example, transaction speed, integration of modules with 
different business cases, securities, and the common standards following different 
jurisdictions. On the other hand, Blockchain technology has been identified as 
a distributed, decentralized database that uses the consensus protocol to create an 
append-only log, which can further be used to form an auditable database [5]. This 
database is framed and used by collective participants; simultaneously, the principle 
of cryptographic hashing mechanism has been used as a complicated mathematical 
theory to solve each transaction occurred within the poor of network.
Recently, Blockchain technology has confidently been used to revolutionize different 
industries, escorting them from a traditional equity market to a digital asset market.  
This transformation has the potential to digitalize the world by enabling a distributed 
consensus, where every online transaction, involving digital asset, can be verified at 
any time without compromising the privacy of the Digital asset(s) [3].  

1.3.2 Smart Contracts
Smart Contract is a protocol that is deployed on top of blockchain technology, in 
order to facilitate contract principles between two or more parties, when transactions 
take place between a sender and receiver. This application runs within a decentralized 
environment, where rules of contract that are executed within the blockchain pool of 
network. Meaning to say that, the contract is a programmable module, which contains 
a set of roles, following the terms and conditions of asset allocations [6].
The key fundamental of a smart contract is acting as a standalone application. 
Third-party entities, such as a trustee or an intermediate escrow agent between the 
contracting parties, are not required. Hence, a programmable contract executes 
itself within the blockchain network, and possesses the behaviour of an intelligent 
agent that acts within the pool of network and adopts itself within the consensus 
environment. In addition to this, it carries the value of transferable digital assets, 
which represents the economic value of the capital market. It is noteworthy that not 
all the blockchain technologies have the same proficient capability of running smart 
contract applications, for example, Bitcoin has a set of programming languages that 
facilitate only a small pose of smart contracts. There also are some other platforms that 
fully support smart contract features; among them are Ethereum, NEO, EOS, LISK 
and STRATIS, a majority of which are using distributed applications also commonly 
referred to as DaPPs [7].
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DaPP Network has created a shared value among network participants and plays an 
important role in valuation[LS3]  of digital asset market, known as Decentralized 
Autonomous Organization (DAOs). Currently, many organizations are in the process 
of building their business models by means of smart contracts running on blockchain. 
Those enterprises are representing the key value of the business modules in the DaPP 
network. For this reason, DaPPs creates more business value for large enterprises, 
transforming business functions.
The value of this network comes from DaPPs activity, which is incentivized and 
captivated by cryptographic tokens, which is turn will be the currency of the economic 
token. The tokens are used to generate value for the network. Very complicated 
mathematical cryptographic algorithms are used to verify the value of each node in 
the network.  These verifications undergo a mechanism called consensus. Currently, 
there are more than sixteen different types of mechanisms built on the blockchain 
technology. For that, the ultimate value depends on the protocols used to incentivize 
and reward the users within the network pool.  For now, micro fees charges are 
accompanied with every transaction per a ledger, within the DaPPs network.
 

1.3.3 Security Token
Security, universally, is defined as financial instrument that represents an ownership 
spot in a public-traded corporation called “stock”, but there could be different 
interpretations of the term security, following different jurisdictions. Security is 
a fragment of resources with economic value, which are referred to as “assets”. In 
addition to this, Security is a tradeable division of an asset, which is an item on a 
balance sheet, representing ownership or economic benefits.
The term “Securitize Asset” means break the asset into parts, so it can be exposed to a 
saleable market.  If the underlying business generates money and the investors receive 
profit in form of dividends, it means pay-out as a form of security. In parallel, pay-
out assets are speculative assets, for an example, commodities and forex markets are 
the most familiar and speculative assets. Investors receive profit after the value of an 
asset goes up, although, the asset value will not be created beside the capital market 
escalation.
The term of security token is not new, but it has been around and used for a long 
time. Creating security token means placing the existing financial instruments under a 
perpetuate shareholder balance, on a distributed ledger or blockchain technology. This 
process is known as tokenization, which is nothing but issuance of digital tokens that 
will introduce the share of underlying financial instrument on top of the blockchain 
technology. Therefore, tokenizing securities and assets create great opportunities 
and efficiency in running a decentralised protocol, thus enabling a potential trading 
platform for parties involved, without the need of intermediaries. This platform runs 
on a very sophisticated mathematical mechanism, which further provides a distributed, 
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immutable ledger within the consensus, where every transaction is automatically 
recorded and easy to audit. 
The concept of Security tokens is undergoing an intensive study, with the aim to build 
a regulatory framework. Countries like, USA, German, Switzerland, Singapore, and 
Hong Kong attempt to adequate digital assets into their existing framework. However, 
the information circulation around Blockchain and Bitcoin has created tremendous 
confusion. Highlighting these concerns should cover different aspects of building the 
legal framework, for using the principle of blockchain as an underpinning technology 
of tokenization. Introducing Security Token Offering (STO) as a standard to regulate 
digital coins, will merge the concept of digital tokens and traditional financial 
securities.

1.4 Changes that security token can bring to Islamic Global Market

The purpose of this section is to address the primary issues accompanied with the 
Sukuk structure. As per my understanding[LS5] [FM6] , Sukuk has gone through 
stages of improvements by employing different structuring mechanisms, following 
the traditional Islamic banking system. Nonetheless, transforming Islamic-compliant 
assets to security makes these commodities - claims, or credits that are incapable 
of becoming cash or those which are potentially inoperable - convertible to digital 
securities and also transferrable, accordingly. Opposed, converting assets to digital 
securities means transfer of proprietorship of the asset to a Special Purpose Vehicle 
(SPV). This implies selling the right over the asset to the investors, against cash 
payment. The process of this transformation is complicated. However, building such 
a standard will provide a platform for the transfer asset ownership from the Sukuk 
issuant to SPV.

There are some facts that will change today’s market, and these are listed as follows:
1. Free Liquidity Market
2. Open Global Capital Market
3. Anytime Trading Platform
4. Interoperability Digital Asset
5. Automated Compliances
6. Security Token as a programmable token
7. Fragmented Nature of Security Token

1.5 Problem Statement
From compliance to Shariah, there are a number of issues concerning Islamic finance, 
especially issues concerning Sukuk standards. At present, a majority of Islamic 
financial institutions are using AAOIFI standards for reporting and disclosures as a 
guideline. Studies and research have shown that many jurisdictions around Muslim 
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countries prefer companies to use international Financial Reporting Standards (IFRS) 
in their reporting, disclosures for consistency and international comparability. Some 
countries do not use AAOIFI standards for financial reporting and disclosures [8].
Comparing the instruments of the Islamic finance, Sukuk becomes a dominant 
instrument in the global Islamic financial markets. Many financial institutions, 
whether Islamic or Non-Islamic, are showing a thorough interest in following the 
Shariah-compliant regulatory framework for the issuance of Sukuk. However, with 
the ongoing growth and emergence of various industries today, more transparency 
and uniformity are required, following the Islamic finance rules as per Shariah 
compliances [9].  Therefore, Islamic finance systems and Shariah-compliant products 
provide incentivization to a majority of international financial institutions to promote 
participation.

1.6 Hypothesis

In this section, we highlight some potential uses of the distributed ledger technology 
along the post-trade security’s value chain. Also, we will discuss the key factors for 
Sukukchain as against the current state functioning of markets.

1.6.1 Issuance
Building the mechanism of Special Purpose Vehicles (SPVs) on top of blockchain 
can provide a very well-structured access to Islamic global markets and free investors 
from different parts of the world.  Regulators, working in parallel as the Shariah 
board, can prevent any kind Ponzi schemes and other forms of Islamic financial frauds 
through a completely automated platform, which will inspect the potential issuers 
and their existence. Upon gaining a strong level of endorsements, issuers can issue 
security tokens over the network that will represent the value of digital assets in the 
Islamic capital market.
On top of blockchain, it is possible to run an automotive (SVPs), which will be 
practically only for issuance purpose. This will contribute towards raising a sufficient 
capital over the distributed network. One of the prerequisites would be an adequate 
number of financial institutions and investors, for using such a distributed network for 
trading reconciliations.

1.7 Approaches 

There are different approaches to solve issues around the sukuk system following 
the shariah principles and the compliances. Building an Islamic financial system 
and diversification of the business modules following the exact structuring using 
blockchain doesn‘t require any deep technical knowledge except understanding the 
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philosophy behind blockchain technology and process flow of sukuk.  Despite of that, 
there is an intensive need to be aware of the core relation between sukuk business 
entities and the entire processes flow that has been followed to issue sukuk. In this 
section, we introduce a new architecture that will bring together the structure of sukuk 
and the standard approaches required to be built by using an innovative technology 
platform “Blockchain”. Hens, this architecture should be introduced to the main 
Islamic sukuk institution, and legal framework bodies in different countries.
 

1.7.1 Architecture Overview

This architecture introduces a specific sukuk deployment running within Ethereum 
consensus environment with a shariah compliant mechanism. The fundamental 
framework of Sukuk is represented by using four basic components which will support 
sukuk structuring fundamentals. In addition to that, distributed ledger technology will 
empower the deployment of sukuk to obtain the common criteria between the nature 
of sukuk and smart contract, such as, security, flexibility, scalability, and decentralized 
nature of transactions. Therefore, the four main component of sukuk architecture 
consists of Digital Account, Digital Sukuk, Digital Asset, and an automation of 
shariah module with a legal framework. Although, there are different standards that 
have been Introduced by Ethereum Network, but we are pointing out and following a 
specific standard which is called ERC1400/1410 standard, that is an upgrade version 
of ERC20 and ERC777. The purpose of choosing ERC1400/1410 is because of the 
extended attributes which has features of interoperability, document management, and 
improve security.

Finger-1
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1.7.2 Structure of Sukuk Flow  

 Below diagram presents a simple Sukukchain flow and description of the basic 
sukuk principle and entities, among them, investors, Regulators, Takauful, and Fund 
managers. Those entities are interacting directly with blockchain platform using smart 
contracts. Perhaps, the diagram might not show everything as promised, on the other 
hand, we are in the middle of developing the detailed architecture. Hens, there will 
be launching of a clear flow diagram from the perspective of using distributed ledger 
technology. Part of this technology is the smart contracting as a main deployment 
for sukuk framework. The automation process might take sometimes to transfer the 
complete sukuk business model, due to that, we have to structure the development of 
the technology in a very precise way.  

Finger-2
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1.8 Conclusion

Application of smart contract and distributed ledger technology has the potential 
to transfer the Islamic capital markets, stretching the mechanism of issuing sukuk, 
solving issues of standardization of the legal framework of sukuk. The impact need 
not to be limited to simple instruments such as equity market, fund liquidity but can 
be extended to other complex instruments such as an automation of the sukuk process 
issuance. Moreover, key drivers for the Islamic financial services industry to actively 
explore the application of blockchain technology in Islamic capital markets are:

• Lower operational cost;

potential change in role or abolish some of the intermediates would help to reduce 
associated costs of issuing asset based sukuk. The only parties required to invest into 
any capital assets will be the willing buyer of sukuk. That will open route for the 
investors willingly to participate in capital raising for any sukuk backed projects.

• Borderless purchasing platform

The decentralized nature of trade market gives a settlement model that will be truly 
global and allowing seamless purchases of sukuk across nations.

• Transparency

Introducing globally distrusted sukuk platform will incentivize global market to 
participate in raising funds for any potential capital assets. Distributed ledger will 
build trust to the public to be part of the sukuk community, or sukuk network.   

• Reduce risks

Platform with sufficient amount of regulation principles will redirect the industry 
to eliminate risk factors and move forward with a technology philosophy that can 
incentivize the global capital market participation of issuing sukuk.

• Less regulatory instructions

From distributed ledger point of view, regulators can easily access detailed movement 
of sukuk based asset. All transactions are publicly available for auditors to do their 
assessments, although, there is complete auditing automation in place which will fulfil 
the legal framework coving different spaces.

Even thought, the possibilities are extensive so are the challenges. A crucial barrier 
is the scale of the Islamic decentralization framework, which must be intensified to 
be able to grasp the patent bulk in the global Islamic capital market. In parallel, there 
are other potential use cases for example, building an Islamic ecosystem that could 
operate Islamic finance instruments at bigger scale, and transparent. At the same time, 
building a standard platform to comply with legal framework and shariah compliances 
which will cover the Islamic finance instruments in general.



117

References:
Literature review

[1] sulhi Azman, “RAM keeps 2018 global Sukuk issuance frecast at US$75b-US$85b”, 
The Edge Markets, 2018.

[2] Mohammad Damak, Emmanuel F Volland, and Crhistian Esters, “Global Sukuk 
Market Outlook: Another Strong Performance in 2018?”, S&P Global Ratings, 2018.

[3] L. M. Bach, B. Mihaljević, and M. Žagar, “Comparative Analysis of Blockchain 
Consensus Algorithms”, Rochester Institute of Technology, Croatia, 2018.

[4] Satushe paper

[5] Michael Casey, Jonah Crane, Gary Gensler, Simon Johnson and Neha Narula, “The 
Impact of Blockchain Technology on finance: A Catalyst for change”, Geneva Reports 
on the World Economy 21, International Center for Monetary and Banking Studies, 
2018.

[6] Bigi G, Bracciali A, Meacci G, Tuosto E. Validation of Decentralised Smart 
Contracts Through Game Theory and Formal Methods. In: Bodei C, Ferrari GL, Priami 
C, editors. Programming Languages with Applications to Biology and Security. vol. 
9465 of Lecture Notes in Computer Science. Springer International Publishing; 2015.

[7] Micheal Casey, Jonah Crane, Gary Gensler, Simon Johnson and Neha Narula, “The 
Impact of blockchain Technology on Finance: A Catalyst for change”, Geneva Reports 
on the world economy 21,  International Center for Monetary and Banking Studies, 
Switzerland, 2018.

[8] Rafisah Mat Radzi, “Evolution in the Sukuk (Islamic Bonds) Structure: How do 
Market Demands and Shariah (Islamic Law) Solutions Shape Them?”, Journal of 
Islamic Banking and Finance, June 2018.

 [9] Mustafa Mohd Hanefah, Akihiro Noguchi, Muhamad Muda “SUKUK: GLOBAL 
ISSUES AND CHALLENGES”, Journal of Legal, Ethical and Regulatory Issues, 
Volume 16, Number 1, 2013.


