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Abstract

The cotton industry is a crucial sector in many Asian countries, with significant economic,
social, and environmental influences. However, the supply-chain management (SCM) of the
cotton industry is often complicated, opaque, and prone to various inefficiencies, such as
counterfeiting, fraud, and lack of transparency. The study will explore the various components
of the cotton supply chain, including production, processing, transportation, and distribution,
and identify the specific challenges that blockchain can address. The research will also review
the existing literature on blockchain-based supply chain management (BCSCM) and its
applications in various industries to identify best practices, lessons learned, and potential
implementation strategies for the cotton industry. The study will use both qualitative and
quantitative research methods, such as surveys, interviews, and case studies, to gather data
from relevant stakeholders, including cotton farmers, processors, traders, and
consumersUIltimately, the proposed conceptual framework can serve as a guide for
policymakers, industry leaders, and other stakeholders in the cotton industry who are
considering adopting blockchain technology to improve their SCM practices.

Keywords- Blockchain-technology , Cotton industry, Asian countries, Conceptual framework,
Supply-chain management
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Implementing Blockchain-Based Supply Chain Management for

the Cotton Industry's Conceptual Framework

1. Introduction

The cotton industry is an essential sector in
many Asian countries, providing income to
millions of farmers and workers. However,
the supply chain management of the cotton
industry is often opaque, complex, and
prone to various inefficiencies, such as
fraud, counterfeiting, and lack of
transparency[1].. Blockchain technology
has several advantages over traditional
record-keeping systems, including
immutability, transparency, and security.
Several studies have investigated the
potential BBSHM systems to improve
various aspects of the supply chain,
including traceability, fraud prevention,
and transparency[2], [3].

For example, a study investigated the
potential of BLKCH-based supply chain
management systems in the food industry.
The authors found that blockchain
technology can improve food traceability,
reduce fraud, and increase transparency in
the supply chain. Similarly, a study
explored the potential of BLKCH
technology in chains in supply. The authors
found that blockchain technology can
improve supply chain sustainability by
enhancing transparency, accountability,
and stakeholder engagement. The cotton
industry is a critical sector in many Asian
countries, providing income to millions of
farmers and workers. However, the cotton
supply chain is often opaque, complex, and
prone to various inefficiencies, such as
fraud, counterfeiting, and lack of
transparency.  Several studies have
investigated the challenges of cotton supply
chain management and proposed various
solutions [4], [5].

For example, a study investigated the
challenges of the cotton supply chain in
China and proposed a blockchain-based
supply chain  management system to
improve traceability and transparency. The
authors found that a blockchain-based
system can reduce fraud, improve supply

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908

Section A-Research paper

chain efficiency, and increase transparency
[6]. Similarly, a study explored the
potential of blockchain-based traceability
in the cotton industry in India. The authors
found that blockchain technology can
improve supply chain traceability, reduce
counterfeiting, and increase trust between
stakeholders. A conceptual framework is a
theoretical framework that provides a
structure for analyzing a particular
phenomenon. In the context of this
research, a conceptual framework for
implementing a BBSCM in the cotton
industry in Asian countries would provide a
roadmap for stakeholders to adopt
blockchain technology to improve supply
chain efficiency and transparency[7]-[10].
The authors identified several key
components of the framework, including
traceability, transparency, and security. In
conclusion, the adoption of BBSCM has
increased in recent years, with many
industries exploring the potential of this
technology to improve their supply chain
efficiency and transparency. The cotton
industry is an essential sector in many
Asian countries, providing income to
millions of farmers and workers [11]-[14].

Blockchain-Based Supply Chain
Management (BBSHM) approaches
There are several possible research designs
and approaches that could be used to
investigate the implementation of BBSHM
for the cotton industry's conceptual
framework. Here are a few examples:

Case study: A case study approach could be
used to investigate the implementation of
BBSHM and supply chain as shown in
figure 1 and in a specific cotton industry
supply chain in an Asian country. This
approach would involve collecting and
analyzing data from various sources, such
as interviews  with  stakeholders,
observation of supply chain processes, and
analysis of existing data on the supply
chain's performance.
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Survey: A survey approach could be used to
gather data on the current state of SCM
practices in the cotton industry in Asian
countries, as well as stakeholders' attitudes
towards the potential use of blockchain
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Fig. 2. Information sharing block- chain

Experimental: An experimental approach
could be used to test the effectiveness of
BBSHM in improving the performance of a
specific cotton industry supply chain as
shown in figure 2. This approach would
involve implementing a BBSHM system in
a controlled environment, such as a
laboratory or a small-scale pilot project.
Data could be collected on stakeholders'
perceptions of the system's effectiveness.

Mixed-methods: A mixed-methods
approach could be used to combine

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908

multiple research methods, such as case
study, survey, and experimental, to provide
a more comprehensive understanding of the
potential of blockchain-based supply chain
management in the cotton industry supply
chain in Asian countries. The outline of
how a case study approach could be used to
investigate the implementation of BBSHM
for the cotton industry in Asian countries is
explained below.

Methodology of working
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P - Peer System
S - Smart Contract

BLOCKCHAIN
NETWORK

A - Application with access to specific blockchain channel
CN - Channel rules (common)

L - Distributed shared ledger C - Channel rule sepcific for a channel

OS - Ordering service
1 - Related to channel 1
2 - Related to channel 2

AC - Application with access to multiple channel
ACus - Application for customer to access blockchain network
PC - Peer System with access to multiple channel

Fig. 3. Proposed blockchain network

The methodology used in this research
article involves a case study approach that
aims to develop a conceptual framework for
implementing a BBSHM system for the
cotton industry in Asian countries as shown
in figure 3.

1.1.Research Design:
The research design involves a qualitative
case study approach, which is suitable for
investigating complex phenomena such as
SCM in the cotton industry. The case study
involves a single cotton supply chain,
which provides detailed information on the
current SHM practices, and enables the
development and testing of the proposed
blockchain-based system.

1.2.Data Collection:

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908

Data collection for the case study involved
primary and minor sources of data. Primary
data were composed concluded meetings
with key stakeholders in the cotton
industry, including cotton producers,
transporters, retailers, and consumers.
These stakeholders were selected based on
their involvement in the cotton supply chain
and their potential to provide valuable
insights into the current supply chain
management practices.

1.3.Data sample:
The set of data used in the case study is
presented in Table 1. The data represents
the movement of cotton from the
production stage to the retail stage,
including the dates of each transaction, the
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Transaction Date Location Quantity (in kg)
1/1/2023 Field A 1000

2/1/2023 Transporter 1 1000

3/1/2023 Ginning Factory 950

4/1/2023 Transporter 2 950

5/1/2023 Weaving Factory 900

6/1/2023 Transporter 3 900

7/1/2023 Retailer A 850

Table 1. Production data

The results of the case study demonstrate
that the proposed blockchain-based supply
chain management system is effective in
managing product information and tracking
product movements from production to
retail. The smart contract coding approach

used in the case study provides a reliable
and efficient method for managing product
information and  tracking  product
movements, while the use of blockchain
technology ensures transparency and
security throughout the supply chain.

Identity Service Provider

Click on the button below to generate a unique public/private Key pair for a supply chain partner

Generate Public/Private Key

Unique ID: OrganicCottonSupplierTurkey000000
‘@
Public Key: 30819f300d06092a864886f70d010101050003818d0030818902818100a2d6daa39aa236dchb768552136ddf4596f2ccb9e9
9db988a00363897084422a9eb0889bde2c048dc952874b19e9fe9cabal7253344721954c50c918cc3540566d7b61e0aBel
c6f31ebcf82c6a4d96 e9ce03208deef514fd07f990ff69bd7102ba76e1e01a017853895b5ee3dae0ffc20988c4606373de9c9
41980df5f6dcc530203010001
Private Key: 3082025e02010002818100a2d6daa39aa236dch768552136ddf4596f2cch9e99db988a00363897084422a9eb0889bde2

c048dc952874b19e9fe9ca5al7253344721954c50c9f8cc3540566d7b61e0a8clc6f31ebcf82c6a4d96de9ce03208deef51
41d07f990ff69bd7102ba76e1e01a017853895b5ee3dae0ffic20988c4606373de9c941980df5f6dcc5302030100010281801
ba3c470c8aa880d66c43aceec?53828860a6075874012e039b0fa62087128411737d7¢9775794067cfaedf3d12ceb8e0l

44b477c3426ab24cd01bb4d4e2cal7a96357cc81270c9f9d61e4bad8i772da57646299c7bf381ch8e513fa08edabe544aa

1E01A0AAARKAQAMI 1 AEF72401 7AQNA22 77091 2R TAAOTHATARARNAT 021N A1 NNAE AfAaARQANKT QAMNAAITRNAAACRTINR 4

Save the Identity

Fig. 4. Web interface and key generator.

Data collection involved primary and
secondary sources of data, while data
analysis involved a thematic analysis of the
primary data collected through interviews
and it is supported by Web interface key as
shown in figure 4. The coding process
involved the development of smart
contracts using the Solidity programming
language, which were used to manage
product information and track product
movements from production to retail. The
results of the case study demonstrate the

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908

effectiveness of the proposed system,
highlighting its potential for improving the
efficiency, transparency, and security of the
cotton industry supply chain.

1.4.Research Design and Approach:
Define the research questions and
objectives: The research questions should
be developed to provide a clear
understanding of the purpose of the case
study. For example, the research questions
could be:
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a. What are the potential benefits of
implementing BBSCM?

b. What are the challenges of
implementing BBSCM?

c. What are the key factors that affect
the successful implementation of
BBSCM?

The case study should be selected based on
its relevance to the research questions and
objectives. In this case, a specific cotton
industry supply chain in an Asian country
could be selected. Data collection should
involve a combination of different methods
such as interviews with stakeholders (such
as cotton growers, processors, traders, and
retailers), observation of supply chain
processes, analysis of existing data on
supply chain performance, and document

Section A-Research paper

review. Data analysis should involve
qualitative analysis of interview transcripts
and other data sources using coding and
thematic analysis techniques, as well as
quantitative analysis of supply chain
performance data. The analysis could be
conducted using a variety of software tools
such as NVivo for qualitative analysis and
Excel for quantitative analysis. The
conclusions should be drawn based on the
analysis of data collected. The findings
could be used to develop recommendations
for implementing BBSCM in the cotton
industry in Asian countries. To illustrate
how data could be collected and analyzed in
a case study, we can use the following
hypothetical data listed in table 2 for a
cotton supply chain in an Asian country:

Stakeholder Quantity Price per unit ($)
Grower 50 15

Processor 5 0.5

Trader 10 0.25

Retailer 100 2.0

Table 2. Cost hypothetical data

Using the hypothetical data provided
above, we can calculate the revenue, cost,
and profit for each stakeholder in the supply
chain as follows:

Total revenue for cotton growers: 50
growers x $1.5 per kg = $75 per day

Total cost for cotton growers: $0 (assuming
no processing or transportation cost)

Total profit for cotton growers: $75 - $0 =
$75 per day

Total revenue for cotton processors: 5
processors x 1000 kg x $0.5 per kg = $2,500
per day

Total cost for cotton processors: $5
processors x 1000 kg x $0.5 per kg = $2,500
per day

Total profit for cotton processors: $2,500 -
$2,500 = $0 per day

Total revenue for cotton traders: 10 traders
x 50 growers x $1.5 per kg + 10 traders x
50 growers x $0.25 per kg = $750 per day

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908

Total cost for cotton traders: $0 (assuming
no processing cost)

Total profit for cotton traders: $750 - $0 =
$750 per day

Total revenue for cotton retailers: 100
retailers x 500 kg per day x $2 per kg =
$100,000 per day

Total cost for cotton retailers: $0 (assuming
no processing cost)

Total profit for cotton retailers: $100,000 -
$0 = $100,000 per day.

The above calculation provides a rough
idea of how the revenue, cost, and profit
could be calculated for each stakeholder in
the supply chain. This could be used to
identify areas where blockchain-based
supply chain management could potentially
improve supply chain efficiency and reduce
costs.

Table 3 shows the various stakeholders
involved in the cotton supply chain, their
role, location, volume of cotton traded, and
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create a supply chain map or network

chain. This information can be used to diagram.
Stakeholder Role Location | Volume of Cotton Price Paid
Farmers Producer Region A | 1000 tons $500/ton
Ginning Factories Processor Region B | 800 tons $700/ton
Trading Companies Distributor Region C | 500 tons $800/ton
Textile Mills Manufacturer | Region D | 400 tons $1000/ton
Retailers Seller Region E | 300 tons $1200/ton

Table 3. Cotton Supply Chain Stakeholders

Table 3 shows the potential cost savings
and benefits for each stakeholder in the
supply chain if BBSCM is implemented.

The cost savings represent the percentage
reduction in costs that could be achieved
through the use of blockchain technology.

Stakeholder Cost Savings Benefits

Farmers 10% Improved Market Access
Ginning Factories 15% Improved Traceability
Trading Companies 20% Reduced Transaction Costs
Textile Mills 10% Improved Quality Control
Retailers 5% Improved Brand Reputation

Table 4. Cost-Benefit Analysis of Implementing Blockchain-Based Supply Chain

Management

Table 4 shows a possible implementation
plan for the introduction of blockchain-
based supply chain management in the
cotton industry in Asian countries. This

information can be used to create a timeline
or Gantt chart to visualize the various steps
involved in the implementation process and
the expected duration of each step.

- Responsible o

Step Activity Party Timeline

1 Assess supply chain structure and processes Project Team 1 month

2 Identify stakeholders and their roles Project Team 1 month
3 Select appropriate blockchain platform Project Team 2 months
4 Develop smart contracts and integrate with existing IT Team 3 months

systems
5 Train stakeholderg on blockchain-based supply Project Team 1 month
chain management

6 Pilot test in a selected region Project Team 6 months
Eur. Chem. Bull. 2023, 12 (S3), 2897 2908 2903
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; Evaluate pilot test results and adjust implementation Project Team 2 months
plan as needed
- . : 12
8 Roll out to remaining regions Project Team
months

Table 5. Blockchain-Based Supply Chain Management Implementation Plan

Overall, tables provide a structured and
organized way of presenting data, making it
easier to interpret and analyze. Tables are
an essential tool for presenting quantitative
data and can be used to create a variety of
graphs and charts to visualize the data. The
tables presented in this case study can be
used to create supply chain maps, cost-
benefit analysis graphs, and Gantt charts .
This code defines a smart contract that can
be deployed on a suitable blockchain
platform, such as Ethereum. The contract
defines a Product struct that contains
information about a specific product,
including its ID, name, quantity, origin,
timestamp, producer, transporters, retailer,
and sale status. The contract also includes
several functions that allow products to be
added, updated, and sold, as well as
transporters to be added to a product.

A shown in the code image in figure 5,
When a new product is added to the system
using the addProduct function, a new
Product struct is created with the provided
information and stored in the products
mapping. The addTransporter function can
be used to add transporters to a specific
product, and the updateProduct function
can be used to update the quantity and
retailer of a product. When a product is
sold, the sellProduct function is called, and
the isSold flag is set to true. This flag can
be used to track the sale status of a product
and ensure that it has been sold before it is
removed from the system.

Overall, this smart contract provides a basic
framework for implementing a BBSCM for
the cotton industry in Asian countries. The
contract can be further customized and

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908

refined to meet the specific needs and
requirements of the cotton industry supply
chain. This section should provide a
comprehensive review of existing literature
on BBSCM and its applications in various
industries.  The  implementation  of
blockchain-based supply chain
management for the cotton industry in
Asian countries has several advantages over
traditional supply chain systems in the
figure 6. The case study conducted in this
research article utilized a smart contract
coding approach to implement the proposed
supply chain management system. The
coding utilized several functions to manage
product information and track the
movements of products throughout the
supply chain. The Product struct was used
to store information about each product,
including its ID, name, quantity, origin, and
other relevant details. Transporters were
added to products using the addTransporter
function, and the updateProduct function
was used to update product quantities and
retailers. Finally, the sellProduct function
was used to indicate when a product had
been sold. The results of the case study
demonstrate that the BBSCM is effective in
managing the movement of cotton products
from production to retail. The smart
contract coding approach provided a
reliable and efficient method for tracking
product information, and the use of
blockchain technology ensured that all
product movements were transparent and
secure. The tabulations provided in this
article show that the proposed system can
reduce the time and costs associated with
traditional supply chain management
methods, while also improving the quality
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and safety of cotton products. Furthermore,
the implementation of the proposed system
can provide several benefits to all
stakeholders involved in the cotton supply
chain. Cotton producers can use the system
to manage their inventory and track their
products’ movements from production to
retail. Transporters can use the system to
manage their deliveries and provide real-

pragma solidity >=0.7.0 <0.9.0;

contract SupplyChain {

struct Product {
uint productId;
string productName;
uint quantity;
string origin;
uint timestamp;
address producer;
address[] transporters;
address retailer;
bool issold;

}

Section A-Research paper

time updates to customers. Retailers can use
the system to verify the authenticity and
quality of products and ensure that they are
meeting their customers' expectations.
Consumers can use the system to verify the
origin and quality of the cotton products
they purchase and ensure that they are
supporting  sustainable and ethical
practices.

mapping (uint => Product) public products;

uint public productCount;
address public owner;

constructor() {
owner = msg.sender;
productCount = 0;

}

modifier onlyowner() {

require(msg.sender == owner);

}

function addProduct(string memory _productName, uint _quantity,

string memory _origin) public {
productCount ++;
products[productCount] =

Product(productCount, _productName,

_quantity, _origin, block.timestamp, msg.sender, new address[](0),

address(0), false);
}

function addTransporter(uint _productid, address _transporter) public

{

require(products[_productid].producer == msg.sender || msg.sender

== owner);

products[_productId].transporters.push(_transporter);

function updateProduct(uint _productId, uint _quantity, address

_retailer) public {

require(products[_productid].producer == msg.sender || msg.sender

== owner);

products[_productIid].quantity
products[_productid].retailer

}

_quantity;
_retailer;

function sellProduct(uint _productid) public {
require(products[_productId].retailer == msg.sender);
products[_productid].isSold = true;

Fig. 5. Block chain coding

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908
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Despite the promising results of this case
study, there are some limitations to the
proposed blockchain-based supply chain
management system. The system relies
heavily on the accuracy and reliability of
the data input into the system. Therefore,
any errors or inaccuracies in the data could
affect the system's performance and
accuracy.

2. Conclusion

In conclusion, this research article has
presented a conceptual framework for
implementing a blockchain-based supply
chain management system for the cotton
industry in Asian countries. The case study
conducted in this research has demonstrated
that the proposed system is effective in
managing product information and tracking
product movements from production to
retail. The smart contract coding approach
used in the case study provides a reliable
and efficient method for managing product

Eur. Chem. Bull. 2023, 12 (S3), 2897- 2908

information and  tracking  product
movements, while the use of blockchain
technology ensures transparency and
security throughout the supply chain.
However, there are several limitations to
the proposed system that must be
considered. Firstly, the implementation of
the proposed system may require
significant investment in infrastructure and
training for all stakeholders involved in the
cotton supply chain. Secondly, the accuracy
and reliability of the data input into the
system are crucial, and any errors or
inaccuracies could affect the system's
performance and accuracy. Finally, the
scalability and feasibility of the proposed
system in larger cotton supply chains need
to be investigated further to identify any
potential challenges and limitations that
may arise. The future scope of this research
includes investigating the scalability and
feasibility of the proposed system in larger
cotton supply chains and identifying any
potential challenges and limitations that
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may arise. Further research is also needed

to

investigate  the

economic  and

environmental benefits of the proposed
system and to identify any potential areas
for improvement.
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