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Abstract— Blockchain the technology of the decade which has 
disrupted the complete technological sector and moreover has 
plotted its jurisdiction over almost all other industrial sectors with 
a significant coefficient. The credit industry in terms of credit 
cards and also the credit system of the financial supply chain 
management proves to be one of the competent use cases for the 
blockchain technology to be tendered upon. In the credit card-
based system the structure terms to be quite complicated and also 
there are a lot of challenges in order to pass a credit fund to a 
particular customer and also there are huge processing and 
validation charges that are levied upon. Moreover, the financial 
organization which is responsible for dedicating a card to the user 
for smooth processing of the credit funds, also has to fulfil some 
tenacious check on the customers where the verification procedure 
lies into multiple segments to determine the pay term history, 
CIBIL Score and also the capability of the customer to pay out the 
credit funds. Also, in the financial supply chain management, the 
credit system is indeed one of the toughest systems to be managed 
as in Financial Supply Chain Management (FSCM), the 
transactions are not in lower dimensions of few hundred thousand 
dollars rather are in millions and billions. Also, in the credit 
system of the FSCM, the credit exposure or the limit of a 
particular client is dynamic and the credit limit or exposure 
depends upon a wide variance of factors such as previous pay term 
history, average days past due, average term revenue, and revenue 
insurance. Moreover, the analysis and the validation of the 
capability of the customer to pay a certain amount is quite a time 
intensive and depends upon variables from numerous sectors. 
Therefore, a blockchain based environment may allow to assess 
the eligibility of a customer over the order limit or credit limit that 
have been demanded. Hence a blockchain based credit analysis 
framework can be very useful for gathering information about the 
customers from multiple financial sectors, analysis of the 
eligibility of the customer to stand the credit and to calculate the 
credit score of the customers based on the consensus of multiple 
stakeholders in the network including banks, insurance agencies 
and other third-party financial organizations 

Keywords— blockchain, FSCM, finance, credit, machine 
learning, feature engineering 

I. INTRODUCTION 

The world present day relies upon electronic transactions 
either via the internet or using automated teller machines for 
fetching cash deposits. Also, people tend to purchase hefty 
equipment in terms of financial value in the mode of credit 
where initially they make no payment and slowly pour away the 
amount in easy monthly installments or pay after a short period 
of time before the end of the payment term. Getting credit cards 

in the present day is quite easy as the credit limit is not 
mammoth and also the exchequer does not face any issue if the 
individual doesn’t make the payment on time. Therefore, the 
disbursement of credit card is not a huge affair for the banks 
and are not laid much concern on. But when a person 
approaches the bank for a loan then it is always in the way 
higher then the basic credit limit which may be poured out in 
bulky easy monthly instalments, so in such cases a larger 
concern arises for the bank to check out the financial capability 
of the customer in terms of the credit history and the credit score. 
The credit history and the credit score are the two terms which 
are calculated on the basis of the transaction that is made by the 
customer and also the credit pursued by the customer and duly 
paid on time.  

In the manufacturing industry, a major proportion of 
resource goes on to understanding the financial supply chain 
where there comes the term of credit and collection. As in the 
industry, the large end retailers tend to take goods and products 
from the product manufacturer in terms of credit orders. 
Therefore, a huge fundamental authority lies whether a 
particular credit order should be sanctioned or not. This 
particular system is known as blocked orders in the field of 
financial supply chain management. To cultivate the score of a 
particular company or a retailer in terms of his ability to pursue 
the credit and to pay the invoice amount on or before the due 
date of the payment term is the crust of credit applications. 

But in the long run, it has been observed that there is no 
particular governing authority or a regulatory board which can 
analyze the credit exposure of a retailer in terms of the ability 
to pay the credit. Therefore, if a single blockchain framework 
is implemented which can feature both the transaction and 
credit orders of a retailer then the process could be much more 
efficient and also the transparent. 

II. RELATED WORK 

Guo et al. [1] discussed the way blockchain can transform 
the banking industry which has been much relied on to the 
economic transformation and financial innovations that are 
taking place in the current scenario. Moreover, the primary 
reason that has been focussed much in the work heads out to the 
technological advancement that is been driving in the financial 
sectors starting from integrated banking toolkits to core 
banking services and to personalized payment system such as 
WeChat Pay, Alipay and etc. In recent years, the banking 
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paradigm and the cost management paradigm has changed 
rapidly which is leading to an information crisis for the banks 
to determine the credit limit for its customers. Therefore, a 
technology stack which engulfs in the segment of 
decentralization and also maintains a consensus of multiple 
stakeholders who participate to maintain a steady flow of the 
system is a Blockchain network which attempts to be deemed 
fit for this kind of system. 

 
The current pain points in the credit system have emerged 

with more limitation in recent years with the increasing demand 
of the credit portfolios around us. Zhang [2] suggested a digital 
credit system based upon the Proof of Ability protocol and 
based upon a Decentralized Model View Control framework. 
The system discusses the major pain point in the credit industry 
such as evaluation of an individual on the basis of past records, 
the fraudulence of ICO’s and crowd funders etc, which has led 
to a major setback in the credit industry in terms of variation 
and changes among the individuals applying for. Therefore, the 
system has been designed in a way that indulges a multitude of 
stakeholders for a smooth flow of the complete system and 
divulges more towards a bias-free generalization. 

 
Potekhina et al. [3] proposed a theoretical Blockchain 

approach which summed up a new accounting paradigm for 
credit risk management based on basically two systems 
objectivist ontological position and positivist epistemological 
stance. The work produced some findings which stood on the 
fact of negotiating the volatility of credit scores that are derived 
for an individual with respect to the credit volatility measure of 
financial organizations. Also, the work proposed another 
finding which stated the varied reactivity of the financial 
organizations during any term of distress. 

 
The financial system in the world presently realizes to be a 

centralized system which has made it vulnerable to attempt 
changes which have also increased in economic crimes which 
range to about 37% of the entire economy and has also led to 
term losses [4]. Also, the systems being centralized manages to 
be the single point of system failure which is again an important 
setback for the organizations. Moreover, the regulatory cost is 
one major concern for the bankers which are continuously 
increasing and are at the end borne by the customers. Therefore, 
a system which manages to be decentralized and also where 
there are multiple stakeholders to value out a perfect consensus 
for validating a particular transaction may be deemed as much 
more efficient. 

Also, with a new and a robust technology in the scenario 
there is an evident truth that there will always be some pop-ups 
in terms of performance, security, and scalability of the system 
in the financial applications which is very much described by 
Zhu et al [5]. The paper highly aims to provide a standard on 
the regulations that need to be implemented on the blockchain 
systems. As the blockchain systems terms to be decentralized 
and also preserves the pseudonymity of the individuals 
performing transactions, therefore a strict dimension of the 
protocol must be implemented which must be termed as the 

governing authority of the blockchain. Moreover, the work also 
proposed the implementation of two blockchains that is one at 
the transaction level and the other one at the customer level 
which will be used to track the summative statements of 
particular customers. 

 
Mao et al [6] developed a system based on the Blockchain 

Architecture for the food supply chain management that 
analyses the supervision and management of goods. As it is 
evident that in the supply chain the higher concern is always for 
the traceability of the goods from the production phase to the 
retail phase rather than management. Therefore, in such kind of 
system, a blockchain based architecture is been developed 
which relays to the entire process of the product till retail. 

III. PROPOSED FRAMEWORK 

Blockchain being considered as a pioneering technology in 
present era solves a multitude of problems that require the sense 
of privacy, security, validity, and pseudo-anonymity of the 
transactions. Therefore, after Blockchain which grew into much 
affluence led to a tremendous disruption in the financial sector  
where the primary concern of the individuals lies on the fact of 
handling the transaction level data securely. In this work, two 
different types of Credit Scoring system have been proposed 
where one belongs to the scoring of the credit of an individual, 
which can be used by the individual to pursue loans or credit 
invoices. And in the second framework, we propose a system 
which tends to use blockchain as transaction management 
system to maintain the credit orders of clients for pushing out-
blocked orders.   

A. Individual Credit Scoring System 
 
With the e-commerce technologies grown into much 

affluence in recent years, it has been seen that the electronic 
transactions have fetched a huge market share. Therefore, the 
demand for Credit Cards and Easy monthly installment (EMI) 
facilities have grown to a huge demand [7]. Moreover, the 
investments that are made by the people these days are mostly 
in terms of loans which accounts for any financial deficit or for 
any other reason. Therefore, there lies a particular situation that 
always needs to be ensured for producing loans or credit is the 
credit scoring which very much should tally with the amount of 
credit that is being dispersed. 

Credit Scoring which is a well-known factor for determining 
the financial ability of an individual to grace of the amount in 
debt. The scores usually are defined by the credit union 
companies which tend to analyze every type of financial 
transaction an individual has done which is either credit or in 
terms of pay as go, with the financial ability of the person and 
the payment term history maintenance into consideration. This 
common method has often been considered healthy and been a 
conventional source of fetching the credit level information of 
an individual. But there are certain factors that are either 
weighted much or are neglected in the purpose of calculating 
the credit score of an individual. Therefore, in this work, a 
credit scoring mechanism based on blockchain framework is 
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being proposed that analyses the multiple facets of an 
individual in terms of financial stability for efficient and 
accurate scoring.  

Figure 1 shows a blockchain architecture that describes well 
the methodology for efficiently calculating and determining the 
credit score of an individual. So, for the terms of facilitation, it 
is well considered that the credit amount is derived from the 
bank at all-purpose which has direct interactions with the 
customer in providing the requisite credit. In the scenario, the 
data of the customer regarding the multiple debit or credit card 
information, insurance, salary receipts, stocks and etc are 
uploaded to the blockchain framework by the customer. Now 
the data that has been uploaded to the blockchain is well vetted 
by the stakeholders of the blockchain for the validation and 
accuracy of the data.  

The Blockchain proposed in Figure 1 holds the financial 
details of a customer and also holds the transaction statements 
of the customer. The transaction statements will be analyzed for 
fetching multiple features on a customer basis to determine the 
maintenance of pay term duration, credit exposure of the 
customer, average delays, average credit and duration ratio and 
etc. These features will tend to determine the capability of a 
particular customer to whether the individual will be able to 
clear out the credit in the destined pay term. 

 The stakeholders in the blockchain framework are a prime 
respondent in uploading the transactions data regarding a 
particular customer to the blockchain network based on a 
Universal Customer Identification (UCI) which will be further 
utilized for cumulatively identifying the capability or the 
scoring of the customer [8]. Now when in the real scenario a 
customer approaches to the bank branch with a requisition for 
a particular amount of credit then the bank based on the UCI 

initiates the smart contract which derives the transaction data 
from the blockchain based on the particular UCI which fetches 
the complete transaction data of the customer. The data is 
further sent to an agent which initiates an agent that calculates 
multiple features from the data that is passed to the Machine 
Learning model that is a Binary Classification model providing 
the probability of whether the customer will be able to clear the 
requisite amount that has been asked for or not in destined 
amount of time. The predictions from the machine learning 
model are further taken into consideration by the bank with a 
higher weight to decide whether the credit request should be 
initiated or not. 

B. Credit Application for Industries 
The credit management system which is often regarded as 

one of the major elements of the financial supply chain 
management as the complete order segment goes around in the 
motion of credit. Now also there lies a fact whether a particular 
credit order should be sanctioned or not. And also, a particular 
retail company may have multiple orders under credit form 
multiple companies which are often not considered in 
determining the credit exposure of a particular company as 
there is no regulatory framework [9] or there is no central 
organization to devise terms for the credit infrastructure. 

Therefore, in this work, a Blockchain based architecture is 
proposed which takes multiple companies and financial 
institutions into the same network where the transactions of a 
particular retailer are updated. The complete procedure must be 
defined with a unique identifier which will be the basis of 
maintaining multiple transaction records and details about the 
retailer. 

Figure 1. Proposed Blockchain Framework for Credit Scoring of an Individual 
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Figure 2 describes the complete blockchain framework for 
the implementation of Credit scoring mechanism which is an 
amalgamation of multiple institutions from manufacturers to 
retailers to financial institutions. This mechanism helps us to 
identify the backlogs of all the retailers in terms of credit 
clearance and each and every organization is maintained with 
the same set of information with regard to the retailer or even 
at the time among the credit sanctions among their self. The 
blockchain manages an external cloud for the storage of the 
information and can be accessed upon request [10]. Moreover, 
in terms of dividend information provision, the Retailer is 
responsible for uploading its details with regard to the 
transactions it has made in the very first sign up which is then 
vetted by multiple stakeholders in the blockchain. 

In the case when a retailer requests for an order on the terms 
of credit then the manufacturer first needs to initiate an agent to 
accumulate the data related to the unique identifier id of the 
retailer and based upon that the agent will provide the results of 
the retailer. However, the agent is described to work in a 
particular way where it extracts the complete transactional 
history of the retailer, open invoices and delays counts. Based 
upon the transactional data the agent fetches out features of the 
agent such past open invoices, count of the past delays, average 
payment delays and etc which should be pipelined to the 
Machine Learning classifier that fetches out the probability of 
the retailer to make the payment before due date or not, and if 
the model predicts that the customer will delay or make the 
payment after the due date then a regression model will run 
which will identify the range of days that the customer will 
delay. 

 

IV. DISCUSSION 

The proposed approach and the framework described in the 
work overcomes the issue faced by the banks to perfectly vet 
an individual for providing credit sum and also the difficulty 
faced by Financial Supply chain management organizations and 
manufacturing companies for sanctioning the orders that are 
requested by the retailers. In the first segment of the work where 
it is discussed regarding the credit allowance and credit scoring 
of an individual which is definitely an important criterion to be 
measured for sanctioning a credit. But in actual scenario there 
lies a variety of cases that need to analyzed for laying out credit 
to an individual but as the credit system lies asymptotically 
decentralized it is perhaps very time and resource intensive to 
do so. Therefore, in this the Blockchain framework that has 
been proposed maintains multiple stakeholders adjoined to a 
single blockchain such as banks, insurance companies, card 
agencies, stock holding companies and etc who maintain the 
transactional record of the customer which can be further 
accessed by the designated bank or loan disbursement system 
upon gaining access from the customer. Further, the data of the 
particular customer is analyzed on the basis of Artificial 
Intelligence is driven agents that generate analytical and 
statistical features which can be further mounted to a binary 
classifier that will predict whether the credit should be 
sanctioned or not. The prediction of the binary classifier can be 
very much considered for laying out the decision with regard to 
the credit request from the customer 

In the case of manufacturing industry, it is always been 
observed that the retail and manufacturing chain lies in terms 
of credit which often leads to quite turvy situations where may 

Figure 2. Proposed Blockchain Framework for Credit Scoring of a Retialer 
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be due to some financial lockdowns the retailers after taking 
credit, delay the payments. Also, another term that comes up in 
such a scenario is the non-denial credit from the manufacturing 
side as it is very much evident that manufacturing side tries to 
maintain a proper relationship with the retailer and tries to not 
to block the orders, so in such case the manufacturing reduces 
the size of order in terms of amount. Moreover, there lies 
another fact that, a retailer can get onto credit terms with 
multiple manufacturing companies which are not accounted by 
a central regulatory framework so in such instances a 
blockchain framework tends to solve the problem where all 
major manufacturing companies and financial institutions 
participate to validate the data that are been interoperated by 
them. Therefore, whenever a retailer requests for an order then 
the manufacturer can check all the outstanding credit that has 
been allotted to the retailer and the transactional data of the 
retailer over time. As the manufactures input the current request 
data of the customer than an agent runs which fetches all the 
data of the retailer and engineers’ statistical features that are 
sent to a machine learning classifier which further predicts the 
eligibility of the retailer to get the credit amount. 

 

V. CONCLUSION 

The framework proposed in the work pertains to be an 
optimum one that relies purely on the management of the 
complete and diverse historical data of the customer and also 
identifies all the present credit points which are left open by the 
customer. Moreover, the system determines the credit exposure 
of the customer for the analysis of the credit score of the 
customer or rather the motto and the ability of the customer to 
clear in the credit amount. The major point that is been focussed 
by the framework in the amalgamation of the multiple 
stakeholders to a single blockchain whereupon the access grant 
provided by the customer, the bank or the manufacturer can 
easily ingest the customer’s requested data to the blockchain 
network and initiate the vetting process using the agent which 
extracts historically based features from the customer’s data 
and feeds into the machine learning model which further 
predicts the decision that can be further taken into consideration 
for sanctioning the credits. 
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