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Abstract- Pakistan's taxation system faces critical issues such as a low tax-to-GDP ratio, widespread tax evasion, 
inadequate administration, and lack of transparency. These problems undermine revenue collection, economic growth, 
public services, and trust in the government. This research addresses these issues by proposing the integration of Corda, a 
permissioned blockchain platform, into Pakistan's tax system. Corda's features of privacy, scalability, and interoperability 
can improve transparency, data management, and security, thereby reducing fraud and inefficiency. Additionally, the 
study explores the comparative scenarios of utilizing Ethereum and Hyperledger Fabric alongside Corda to highlight the 
strengths and weaknesses of each platform. The study investigates the potential of Corda to enhance tax administration by 
integrating tax-related data and processes, proposes implementing smart contracts for tax transactions, and establishing a 
secure, auditable tax ecosystem. Furthermore, it examines the challenges and limitations of deploying Corda in this 
context. Our findings suggest that adopting Corda could significantly boost transparency and efficiency, leading to higher 
tax revenues and economic stability. 
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1. INTRODUCTION 
Corda is a permissioned blockchain platform developed 

by R3, a consortium of over 300 financial institutions. Corda 
is designed to enable interoperable and scalable transactions 
among business networks, such as banking, insurance, 
healthcare, trade finance, and capital markets. Corda R3 
follows the “Know Your Customer” scheme, meaning that 
each node has to prove its identity to join the network and 
transact with other nodes [1]. Corda offers advanced privacy 
and confidentiality capabilities, including the ability to 
selectively disclose data and encrypt transactions. Corda 
employs smart contracts, referred to as Corda Contracts, to 
execute the operational rules and verification criteria for 
transactions. Corda Contracts are written in either Java or 
Kotlin and may be deployed on any node that consents to them. 
Corda also facilitates the execution of intricate processes, 
known as Corda Flows, which synchronize the activities of 
several parties participating in a transaction. Corda Flows are 
implemented using the Kotlin programming language and use 
a communications system that is based on AMQP/1.0 [2]. 
Corda operates on a distributed network of nodes that 
exchange information via direct connections. Each node has a 
local ledger, known as a vault, which retains the states of the 
contracts that the node is responsible for. The vault also 
documents the origin and development of these nations via a 
series of transactions. Nodes are responsible for validating 
transactions by signing them, in accordance with the contract 
logic. Afterwards, transactions are arranged and assigned a 
timestamp by a customizable consensus service known as a 
notary pool. This service eliminates the occurrence of double-
spending and guarantees the completion of transactions. Corda 
distinguishes itself from other blockchain systems by not 
relying on a global ledger or a native coin. Instead, it depends 
on established legal institutions and traditional currencies to 
finalize transactions. Corda strives to adhere to established 
regulatory requirements and industry best practices [3].  

Corda and blockchain are distinct distributed ledger 
technologies (DLTs) that exhibit notable disparities. Corda is 
a private DLT specifically developed for closed participant 
groups. This makes it particularly well-suited for safeguarding 
sensitive data in government applications, such as taxes. 
Conversely, blockchain is a kind of distributed ledger 
technology that is publicly accessible and is considered to be 
less secure for applications of this nature. Corda surpasses 
blockchain in terms of efficiency and scalability by using the 
Byzantine Fault Tolerance (BFT) consensus process and 
accommodating a greater volume of transactions [4]. These 
technical advantages make Corda the superior choice for 
Pakistan's taxation system, ensuring security, efficiency, and 
scalability. 
1.2    CONSENSUS 

In Corda, updates are implemented through transactions, 
where existing state objects are consumed and new state 
objects are generated. Consensus in Corda has two primary 
aspects: 

Transaction Validity: Parties can ensure the validity of a 
proposed update transaction, outlining output states, by 
confirming the successful execution of the associated 
contract code and the presence of all required signatures. [5]. 
Furthermore, the referenced transactions to which this 
transaction relates must also be valid. 
Transaction Uniqueness: Parties can attain unequivocal 
assurance that the specific transaction is the sole consumer of 
its input states. In simpler terms, there are no other 
transactions that mutually agree on the validity and 
uniqueness over the same inputs, as previously outlined in as 
show Figure 1 [6] that consume any of the identical states. 

Stakeholders can independently validate transaction 
validity by executing the same contract code and validation 
logic. Attaining consensus on uniqueness necessitates the 
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presence of a predefined observer, often required to be 
impartial in many scenarios. 

 
Figure 1: Corda Consensus: The Set of All Facts  

 
The above figure illustrates the distribution of knowledge 
among individuals (Alice, Bob, Charlie, Ivan, Sue, Zoe), 
showing overlapping facts they agree on, regulated facts, and 
the division between on-ledger (shared) and off-ledger (non-
consensus) information. 
In Corda, transaction legality is determined only via agreement 
among the parties involved. Therefore, data is only shared with 
the essential players who need access to it. On the other hand, 
unlike other platforms, Corda-based applications build 
consensus at the level of the ledger. This means that each actor 
inside the app can only see a certain portion of the data 
controlled by the whole decentralized system. When a 
minimum of two players in the system agree on the presence 
and details of a data item, we classify it as "on-ledger." Corda 
enables various combinations of actors to engage in the 
consensus procedure for any given data. In contrast, data that 
is exclusively owned by one entity is referred to as "off-
ledger". 
Corda utilizes "pluggable" uniqueness services to improve 
privacy, scalability, compliance with legal systems, and 
algorithmic adaptability. These unique services may vary from 
a sophisticated network of nodes that do not trust each other, 
using a Byzantine fault-tolerant mechanism, to a basic 
configuration comprising only one computer. In some cases, 
where the development of the government requires the 
signatures of all relevant parties, a uniqueness service may not 
be necessary. 

1.3 COMPARISON OF CORDA, HLF AND ETHEREUM 
Ethereum employs a consensus mechanism to establish 
agreement among participants regarding the order of 
transactions, regardless of their involvement in specific 
transactions. This order is crucial for maintaining a consistent 
ledger state. The absence of a clear determination of 
transaction order poses the risk of double-spending, wherein 
two concurrent transactions transfer the same cryptocurrency 
to distinct recipients, thereby generating unauthorized new 
funds. In order to safeguard the ledger from potential 
fraudulent or malicious activities aimed at executing double-
spends, the present implementation of Ethereum employs a 
proof-of-work (PoW) mining scheme [7]. All participants 
must agree on a shared ledger, and all entries are accessible to 
all participants. This approach negatively impacts transaction 
processing performance. Additionally, although transaction 
records in Ethereum are anonymized, they remain accessible 
to all participants, posing challenges for applications that 
require higher privacy levels [7]. 
In contrast, Fabric and Corda offer more refined 
interpretations of consensus compared to Ethereum and do not 
rely solely on PoW mining or its derivatives as show Table 1  
[8]. Operating in a permissioned mode, Fabric and Corda 
provide fine-grained access control to records, enhancing 

privacy. Moreover, they achieve performance gains by 
requiring only involved parties to reach consensus. 
Fabric has a comprehensive understanding of consensus, 
covering the entire transaction flow from proposal to ledger 
commitment. In Fabric, nodes fulfill different roles and tasks 
in the consensus process, unlike Ethereum, where all 
participating nodes have identical roles and tasks. 
In Fabric, nodes are categorized as clients, peers, or orderers. 
Clients represent end-users and create transactions on their 
behalf, interacting with both peers and orderers. Peers 
maintain the ledger and receive ordered update messages from 
orderers to commit new transactions. Endorsers, a special type 
of peer, validate transactions by ensuring they meet the 
necessary conditions, such as required signatures. Orderers 
provide a communication channel for broadcasting transaction 
messages to clients and peers, ensuring all connected peers 
receive the same messages in the same logical order. 

TABLE 1 
COMPARISON OF ETHEREUM, HLF AND CORDA 

Characteristic Ethereum HLF Corda R3 

Description of 
platform 

Generic 
blockchain 
platform 

Modular 
blockchain 
platform 

Specialized 
distributed 

ledger 
platform for 
the financial 

industry 

Governance Ethereum 
developers 

Linux 
Foundation R3 

Mode of 
operation 

Permissionless, 
public 

Permissioned, 
Private 

Permissioned, 
private 

Consensus 
Mining based 
on proof-of-
work (PoW) 

Broad 
understanding 
of consensus 

Broad 
understanding 
of consensus 

allowing 
multiple 

approaches 

Smart 
contracts 

Smart contract 
code (e.g., 
Solidity) 

Smart 
contract code 

(e.g., Go, 
Java) 

Smart 
contract code 
(e.g., Kotlin, 

Java) 
Smart legal 

contract (legal 
prose) 

N/A N/A 
Smart legal 
contracts in 
legal prose 

Currency Ether None None 

Tokens via 
smart contract 

Tokens via 
smart contract None 

Tokens via 
smart 

contract 
(CorDapp) 

1.4    FBR 
The FBR (Federal Bureau Revenue) taxation department is a 
government agency responsible for collecting, managing, and 
maintaining taxes imposed by the government on various 
entities such as goods, services, businesses, buildings, 
individuals, and professionals. The Federal Board of Revenue 
(FBR) in Pakistan has the responsibility of collecting taxes for 
the benefit of the country [9]. The Centralized Sales Tax & 
FED Assessment & Processing (CSTAP) software was 
developed by the Inland Revenue-Operations Wing of FBR 
(Federal Board of Revenue) in Pakistan to enhance the 
monitoring of sales tax returns and address tax gaps by 
accurately determining Sales Tax/FED liabilities of taxpayers. 
The Federal Board of Revenue (FBR) in Pakistan has 
implemented an online tax management system called IRIS 
(Integrated Tax Administration System) for managing taxes. 
The Federal Board of Revenue (FBR) in Pakistan has 
developed IRIS, an online integrated tax system known as 
Information and Revenue Integrated System. Launched in 
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2013, IRIS aims to achieve multiple objectives including 
facilitating taxpayers, enhancing tax compliance, improving 
tax administration, and increasing tax revenue [10]. 

Pakistan's taxation system faces critical issues, including 
a low tax-to-GDP ratio, widespread tax evasion, inadequate 
administration, and a lack of transparency, which undermine 
revenue collection, economic growth, public services, and 
public trust in the government. Despite various reform efforts, 
these challenges persist, highlighting a significant research 
gap in exploring innovative technological solutions to enhance 
the system’s efficiency and transparency. Therefore, to bridge 
the gap in research, this paper aims to provide a 
comprehensive analysis of potential solutions. 

2. RELATED WORK 
Corda developed by R3 consortium is an open-source and free 
permissioned platform emphasizing identity verification and 
uniqueness validation of transactions. In [3], authors  have  
conducted  a study on the trade-offs involved in selecting a 
framework and provides insights for industrial practitioners 
and researchers. It concludes that Fabric shows promise, but 
careful consideration is required for specific use cases. The 
research imparts valuable insights gained from the study and 
proposes forthcoming endeavors to implement the latest 
iterations of these platforms while employing benchmark tools 
for comparison [3]. In [11], authors highlights the importance 
of consent management in open banking, involving various 
parties such as customers, banks, third-party service providers, 
and regulators. The study suggests a consortium permissioned 
blockchain framework based on Corda, which tackles 
customer challenges and tracks data sharing violations to 
inform customers. Data sharing between banks and third-party 
providers is treated as node-to-node transactions, allowing 
regulatory bodies to track these transactions as the owner of 
the Notary node. By comparing legal contracts between banks 
and third-party providers, the framework can identify real-
time data sharing violations. This real-time tracking and 
communication of violations enhance transparency, boost 
customer confidence, and promote trust in the system 
addresses the challenge of interoperability within blockchain 
technology, which has become a prominent issue as 
blockchains increasingly require integration with each other. 
While efforts have primarily focused on interoperability 
between popular blockchains like Bitcoin and Ethereum, there 
remains a lack of exploration regarding interoperability in 
distributed ledger technology (DLT) with considerations for 
privacy and identity. This paper introduces a novel gateway-
based platform-to-platform interoperability solution for 
Distributed Ledger Technology (DLT) that addresses existing 
limitations in other approaches [12]. Castro examines that 
isolated platforms are currently utilized by Distributed Ledger 
Technologies (DLT) without possessing inherent design-
based interoperability capabilities, resulting in a challenge for 
communication between different DLTs. Despite specific 
proposals for interoperability solutions in certain domains, the 
complexity of achieving a universal interoperability solution 
for all DLTs remains. The focus of this study in [13] is to 
enable interoperability between Hyperledger Fabric and 
Ethereum, expanding upon previous work in Hyperledger 
Fabric and Corda interoperability. 
The study in [14] examines the application of blockchain 
technology and deFi in the taxation system of developing 
nations, particularly for electronic invoices, which is an 
underexplored area in the context of developing nations. 
Interviews were conducted with representatives from various 
fields, includes deploying blockchain technology at 

institutions such as the Federal Board of Revenue (FBR), 
Institute of Chartered Accountants of Pakistan (ICAP), non-
public institutions, and the commerce and business department 
to leverage its potential advantages. The findings reveal that 
blockchain technology can enhance the distribution of secure 
tax data, such as tax invoice serial numbers (TISN), resulting 
in more efficient and faster submission processes. 
Furthermore, the transactions of TISN can be tracked and 
analyzed [15]. The government should take into account the 
specific characteristics of blockchain networks while 
designing and implementing blockchain technology in the 
taxation system [14]. 
After reviewing all previous work, we have planned an 
Analysis of Corda implementation in taxation system of 
Pakistan that has potential in improving the efficiency and 
transparency of the tax system in Pakistan. 

3. METHODOLOGY 
This study will adopt a mixed-methods research approach to 
gather both qualitative and quantitative data. The qualitative 
data will provide an in-depth understanding of the challenges, 
perspectives, and potential benefits of implementing Corda in 
Pakistan's taxation system. The quantitative data will be used 
to measure the impact and efficiency improvements after 
implementing Corda. 
3.1 DATA COLLECTION METHODS 
A comprehensive review of existing literature has been 
conducted to analyze the current state of Pakistan's taxation 
system, the challenges it has encountered, and the role of 
distributed ledger technology in improving transparency and 
efficiency in various domains. A detailed case study was 
conducted in collaboration with the Federal Board of Revenue 
(FBR) or a relevant tax authority in Pakistan. The case study 
involved the implementation of Corda in a controlled 
environment within the taxation system to assess its impact on 
transparency and efficiency. 

3.2 CORDA DLT IMPLEMENTATION MODEL 
Corda DLT implementation Model presents a detailed 
explanation of how Corda distributed ledger technology will 
be implemented in the future in the context of Pakistan's 
taxation system. It outlines the technical aspects of the planned 
implementation process, including the setup of the Corda 
network, integration with the existing tax infrastructure, and 
the customization or modifications that will be made to suit the 
specific requirements. 
3.2.1 CORDA NETWORK SETUP 
The implementation of Corda distributed ledger technology in 
the taxation system will begin with the setup of a Corda 
network. The following steps will be followed: 
1. NETWORK DESIGN:  
A comprehensive network design plan will be developed, 
taking into consideration the specific requirements and 
objectives of the taxation system. This plan will determine the 
number of nodes, their roles, and the relationships between 
them. Nodes will include tax authorities, taxpayers, and other 
relevant stakeholders.   
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Figure 2: CordApp Services Layout 

2. NODE CONFIGURATION:  
Each node participating in the Corda network will be set up 
with the necessary software and configurations.  
A Corda node operates within a Java virtual machine and 
comprises various services and functionalities. The processing 
involved can be summarized as follows: 
STORAGE SERVICES:  
The node utilizes storage services and vaults backed by a SQL 
database to store relevant output states. Additionally, 
attachments are stored separately in a dedicated folder 
described in [16]. 
2. RPC CLIENT FRAMEWORK AND SERVER 
SHELL:  
Communication between network nodes is facilitated through 
an RPC client framework and server shell, enabling seamless 
interaction and data exchange. 
3. CorDapps: 
 The node supports built-in extensions or custom functionality 
called CorDapps, which provide additional features and 
capabilities to meet specific requirements. 
4. DEFINED SERVICES:  
The ServiceHub internal contains references to several service 
features, including: 
   a. Vault: Stores output states relevant to the node, ensuring 
secure and efficient management of transaction data. 
   b. Transaction Storage: A key-value store that stores 
attachments, transactions, and serialized state machines 
(SSM), enabling efficient retrieval and processing of relevant 
information. 
   c. Flow State Machine Manager: Manages the operation of 
flow state machines, ensuring proper execution and 
coordination of different flows within the node. 
   d. Identity/Key Management: Manages various supported 
identities and generated keys used for transaction signing, 
ensuring secure and reliable authentication. 
   e. Scheduler: Enables scheduling of operations for future 
execution, allowing for time-sensitive transactions and tasks. 
   f. Network Map: Acts as a searchable phone book, providing 
information about other nodes on the network, facilitating 
effective communication and interaction. 
   g. Notary: Obtains authorized signatures for transactions, 
ensuring trust and validity within the network. 
   h. Messaging: Provides an interface for communication with 
other nodes, enabling the exchange of data and instructions. 
5. CUSTOM FUNCTIONALITY:  
The Corda node offers a subset of services to CorDapp 
developers, accessible through the flow framework and 
CordaRPCOps. Developers primarily focus on creating and 

managing CorDapps, which involve defining the composition 
of states, contracts governing state operations, and flows 
containing core business logic for state usage on the ledger. 
6. PLUGIN REGISTRIES:  
Keep track of custom functionality implemented within the 
Corda node, providing extensibility and customization 
options. 
 

 
Figure 3: Component Interaction in Node 

 
Component Interactions: 
When reaching an agreement with another node, the 
transaction begins with an HTTP request via an API. 
Subsequently, the RPC server is called through RPC clients, 
initiating a flow. 
The flow encapsulates the business logic required to access 
node services, create/verify transactions, and manage the flow 
of information. All interactions within Corda pass through the 
flow framework. 
Transactions are typically constructed within the initial steps 
of the flow, involving the exchange of signatures with the 
counterpart. After verifying the required steps, such as 
signature checks, the transaction is sent to notary services for 
final signing and achieving consensus. 
Once the transaction is signed and the signature is attached, 
the record is stored in the transaction storage, indicating shared 
consensus. Both parties involved in the flow will possess 
identical copies of the output states in their vaults. 
States stored in the vault can be extracted via queries and 
displayed in a user interface, providing visibility and 
accessibility to relevant transaction data. A Corda node is a 
Java-based process that encompasses various services, 
supports custom functionality through CorDapps, and interacts 
with other nodes using the flow framework. The transactions 
and interactions follow the business logic defined in the flow 
and are committed once verified and completed. This will 
involve installing Corda software, configuring network 
parameters, and generating cryptographic keys for secure 
communication. 
 
7. NETWORK INFRASTRUCTURE:  
A Corda network consists of the following components: 
a. Nodes, communicating using AMQP/1.0 over TLS [17]. 
b. A permissioning service or "doorman" that automates the 
process of provisioning TLS certificates. 
c. A network map service that publishes information about 
nodes on the network. 
d. One or more notary services 
e. Zero or more oracle services 
The required infrastructure will be established to support the 
Corda network, including servers, networking equipment, and 
robust security measures. The infrastructure will be designed 
to ensure high availability, reliability, and data security. 
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Figure 3.3: Notary Node in Corda Network 
 

8. NETWORK DEPLOYMENT:  
Once the nodes and infrastructure are ready, the Corda 
network will be deployed. Nodes will be connected to each 
other through secure communication channels. The network 
will be designed to enable secure and private transactions 
between participants while maintaining a distributed ledger.   

4. RESULT AND DISCUSSIONS 
4.1 CORDA IN THE TAXATION SYSTEM 
The implementation of Corda distributed ledger technology in 
Pakistan's taxation system yielded significant improvements in 
terms of transparency and efficiency. By leveraging the 
distributed ledger capabilities of Corda, the taxation system 
achieved enhanced visibility and auditability of transactions. 
The use of smart contracts facilitated automated and 
streamlined tax processes, reducing manual errors and 
enhancing accuracy. Taxpayers were able to view and track 
their tax obligations and payments in real-time, promoting 
transparency and trust in the system. Additionally, the 
immutability of the distributed ledger ensured the integrity of 
tax records, minimizing the risk of fraud or tampering.  
In conducting a comprehensive analysis of different DLT 
frameworks, it was observed that Corda offered distinct 
advantages for Pakistan's taxation system. Its privacy-focused 
design enabled selective sharing of transaction details, 
ensuring confidentiality while maintaining transparency in 
tax-related activities. The scalability and performance of 
Corda provided the necessary infrastructure to handle the 
increasing volume of tax transactions efficiently. Comparisons 
with other DLT frameworks highlighted Corda's suitability for 
the unique requirements of the taxation system, such as 
complex tax calculations and integration with existing 
financial systems.  
The examination of blockchain-based tax collection and 
management in Pakistan revealed several benefits and risks 
from the perspectives of the government, taxpayers, and other 
stakeholders. Benefits included improved tax compliance due 
to transparent and automated processes, reduced 
administrative costs through streamlined operations, and 
increased taxpayer trust in the system. Certain risks and 
challenges were identified, such as the need for robust 
cybersecurity measures to protect sensitive taxpayer 
information, regulatory and legal considerations for 
implementing blockchain technology, and ensuring inclusivity 
for individuals without access to digital platforms. 
Overall, the results indicate that the utilization of Corda 
distributed ledger technology has the potential to significantly 
enhance transparency and efficiency in Pakistan's taxation 
system. The findings from the analysis of various DLT 
frameworks and the examination of benefits and risks provide 

valuable insights for policymakers, tax authorities, and 
stakeholders in shaping the future of blockchain-based tax 
collection and management in Pakistan. It is crucial to address 
the identified challenges and develop appropriate strategies to 
fully leverage the potential of distributed ledger technology for 
the benefit of the taxation system and the broader economy. 
COMPARISON 
When choosing a private framework for a specific use-case, it 
is crucial to consider various factors such as community 
engagement, technology adoption, and overall performance. In 
the subsequent sections, we will outline the methodology used 
to evaluate each criterion and provide a comparison of the 
different frameworks. It should be noted that our analysis of 
framework performance focuses solely on their original or 
initial features, taking a high-level perspective without delving 
into every intricate detail that can be utilized or integrated. 
This is particularly relevant in terms of consensus, as 
alternative consensus mechanisms (e.g., BFT-like consensus, 
RAFT, etc.) could potentially be implemented as show Table 
4  [18]. 

Table 4  
DLT Platforms Comparison for Taxation in Pakistan 

Implementation 
Metric 

Corda R3 Ethereum HLF 

Processing Speed 
(transactions per 

second) 
500 20 200 

Transaction Cost 
(per transaction) $0.10 $5.00 $0.50 

Data Privacy 
High (Fine-

grained privacy 
controls) 

Moderate 
(Public 

blockchain) 

Moderate 
(Channel-

based privacy) 

Scalability 

Excellent 
(Horizontal 

scaling 
capabilities) 

Moderate 
(Issues with 
scalability) 

Good 
(Horizontal 

scaling) 

Transaction 
Finality 

Fast 
(Deterministic 

finality) 

Slow 
(Depends on 

block 
confirmation) 

Fast (Finality 
options) 

Interoperability 

Good 
(Interoperable 

with other 
systems) 

Limited 
(Native 

Ethereum) 

Limited 
(Native 
Fabric) 

Ease of Integration 

Moderate 
(Learning curve 

for existing 
systems) 

Difficult 
(Smart 

contract 
development) 

Moderate 
(Requires 

setup) 

Accuracy of Tax 
Calculations 

High 
(Deterministic 
nature reduces 

errors) 

Moderate 
(Code 

vulnerabilities) 

High (Reliable 
consensus) 

Transparency 
High (Auditable 
and transparent 

transactions) 

High (Public 
blockchain) 

Moderate 
(Channel 
visibility) 

Compliance with 
Regulations 

Good (Built-in 
regulatory and 

compliance 
features) 

Moderate 
(Challenges 
with legal 
validity) 

Good 
(Permission 

model) 

The results shown in the table are derived from a 
comprehensive methodology involving empirical 
benchmarking and technical evaluations. Controlled load 



66 

testing was conducted to measure transaction speed (TPS) and 
transaction cost across each blockchain platform. Privacy 
mechanisms were reviewed and tested for effectiveness, while 
scalability was assessed through horizontal and vertical 
scaling scenarios. Transaction finality was evaluated by 
analyzing the consensus algorithms to determine the time 
required for irreversible transaction confirmation. 
Interoperability was tested through integration scenarios with 
other systems, and qualitative feedback from developers 
provided insights into integration ease and accuracy in tax 
calculations. System audits ensured transparency, and 
compliance features were reviewed against regulatory 
standards, ensuring the results are based on rigorous, 
systematic, and reproducible techniques. 
In the context of implementing blockchain platforms in the 
taxation system of Pakistan, this study explores the scalability 
aspects of Corda R3, highlighting its ability to efficiently 
handle a substantial volume of tax-related transactions. In 
contrast, Ethereum faces scalability challenges due to its 
public blockchain nature. Additionally, the research identifies 
higher transaction costs in Ethereum compared to Corda R3 
and Hyperledger Fabric (HLF), potentially affecting cost-
effectiveness for a large number of transactions. Corda R3 and 
HLF emerge as superior choices concerning data privacy 
controls, mitigating risks of exposing sensitive taxpayer 
information, unlike Ethereum's public blockchain framework. 
Moreover, Corda R3 and HLF offer faster transaction finality 
in comparison to Ethereum, where finality is dependent on 
block confirmation time. While all platforms have their 
strengths and limitations in interoperability, HLF stands out 
with better integration capabilities attributed to its modular 
architecture. The study emphasizes Corda R3's Kotlin 
language for smart contract development, acknowledging a 
learning curve, but praises its developer-friendly environment. 
In contrast, Ethereum's widely-used Solidity language poses 
potential code vulnerability concerns. The transparency 
achieved through Ethereum's public blockchain is 
commendable, but it raises concerns about exposing taxpayer 
data. Lastly, compliance with regulations is facilitated in 
Corda R3 and HLF, thanks to built-in features and permission 
models that allow enhanced control over access and 
compliance. Moreover, Corda R3 and HLF offer greater cost-
saving potential through reduced paperwork and manual 
processes due to their lower transaction costs compared to 
Ethereum. 

5. CONCLUSION 
This research presents the Corda distributed ledger research 
design for enhancing Pakistan's taxation system. Research 
design describes methodology, data collecting, analysis, and 
ethics. A thorough plan ensures study validity and 
dependability. The research secures and tracks tax records and 
taxation management system activity. This fraud-proof 
method can strengthen Pakistan's economy and boost tax payer 
confidence. A decentralized application with a permissioned 
blockchain-based distributed ledger system for sales tax & fed 
assessment & processing and an interplanetary file system 
(IPFS) for safer and faster online access is presented. proposed 
a layered architecture with an interface layer, an application 
layer decentralized application and web app, a protocol layer 
(for security using consensus algorithms), a permissioned 
blockchain network layer (to ensure a trusted environment), 
and an infrastructure layer (for storing and managing data) and 
calls for the future use of different DLT frameworks in 
Pakistan's taxation system. Due to its superior security and 

immutability, DSTAP is recommended over CSTAP for tax 
management system integrity. Smart contract logic, 
uniqueness and timestamping services, and the flow 
framework can improve Pakistan's taxation system. These 
techniques decrease tax fraud, errors, and conflicts. Pakistan's 
taxation system can adopt smart contract logic, which restricts 
state transitions to pre-agreed criteria. This would eliminate 
intermediaries, fraud, and error by ensuring all tax transactions 
follow pre-agreed rules. Pakistan's taxes system can avoid 
disputes through notary pools. Notary pools verify 
transactions, eliminate double-spending, and accelerate 
processing. 
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