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Abstract: Information technology advancements integrated with the e-commerce supply chain
allow participants in the business process to effectively work with large volumes of data and control
transactions. To improve the profitability and competitiveness of e-commerce companies, a blockchain
solution was incorporated into the global B2B (Business-to-Business) supply chain. This technology
simplified the transaction process by providing all participants in the sustainable B2B buying process
with the same data about the trade. Overall, the use of blockchain improved the efficiency of logistics
and digital documentation which reached 74% and 75%, respectively. The main advantage of using
blockchain is that it creates a decentralized database that is secure. In addition, it increases the speed
of payment and the reliability and transparency of data transfer. Further research may focus on
the use of blockchain in green logistics to improve environmental sustainability in the e-commerce
supply chain.
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1. Introduction

In today’s world, e-commerce is essential to competitiveness and contributes benefits to many
companies. For instance, switching to sustainable B2B (business-to-business) e-commerce facilitates
the development of online trading applications and enables companies to meet the demands of more
customers that are not necessarily their target audience [1,2]. In China, B2B platforms tend to work
with banks providing supply chain finance to enhance trade and identify potential audiences [3,4].
The major problems of e-commerce development in China are associated with:

- wrong or poor-quality product delivery and, consequently, truthfulness in dealings with
suppliers [5];

- regional instability [6];

- ineffective management of integrity in business [7].

Previously, China experienced problems, due to the loose regulation of e-commerce [8], which were
partly eliminated with the adoption of new e-commerce laws in 2017 and 2019 [9].

In turbulent economic conditions, it is not easy to quickly receive funds through traditional
channels. Supply chain financing is a series of practices and technologies that support financial
processes in the supply chain “from start to finish”. One of the functions of supply chain financing is to
coordinate the design of trade finance instruments with the actual movement of goods and payments
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along the supply chain [10]. Supply chain financing not only agrees well with the growth of open
account trading, but also maximizes efficiency through the introduction of improved information
technology (IT)—for example, managed supply chain monitoring. Thus, more efficient supply chain
management through online data management platforms has reduced corporate inventory and led to
the principle of product delivery exactly on time [11].

While buyers and suppliers can finance their own supply chains, supply chain financing services
reduce both the cost of capital and the risk of such transactions, allowing customers to lower their
working capital requirements and improve their ability to raise capital [12]. The advantage for customers
is accompanied by significant benefits for banks and other financial intermediaries, as they can:

- increase revenues by financing working capital in the supply chain for their customers;

- participate in the entire supply chain;

- sell additional products and services (such as steadily promoting their currency exchange services)
to other operators in the supply chain and thus increase their customer base.

The financial interests of buyers and suppliers are often opposed. The buyer is interested in
making the payment as late as possible, and the supplier is interested in receiving it as soon as possible.
The de facto purpose of supply chain financing is to satisfy these conflicting interests and offer a range
of solutions to prevent risks and optimize working capital and liquidity in local and international
supply chains [13]. Some products are offered directly to suppliers, others through buyers. Thus,
financing of receivables can occur both for suppliers and for buyers.

In the first case (financing for suppliers), receivables arise after invoicing by the supplier. Such debts
may be sold to a service provider in the field of financing receivables which purchases debts at a discount
in relation to their nominal value and in exchange assumes the risk of non-payment of the full cost of
goods or services. There are various types of services in the field of financing receivables—factoring,
forfaiting, discounting of accounts—but they all comply with the same fundamental principle. Suppliers
refuse part of the transaction amount in exchange for confidence and timely payment which allows
them to manage cash flows more efficiently [14]. Thanks to this, they get access to financing on more
favorable terms than with unsecured lending which is often the only alternative.

In the case of debt financing for buyers, it must be understood that buyers are also interested in
the stable financial position of suppliers. If suppliers are not sure about the timeliness of payment for
goods and services and have only unreliable and expensive financing options, then prices for goods
and services may be higher [15]. Moreover, the sustainability of the entire supply chain may be at risk
if the supplier fails to fulfill the order. Decisions related to the so-called “approved payables” allow
suppliers to take advantage of the stable financial position of larger buyers [16]. As suppliers invoice
buyers, they upload invoices to a special platform also used by buyers. The buyer agrees to pay the
invoice when he/she makes sure that the ordered goods or services meet the specifications of the order.
At this point, the funding organization may assume the risk of non-payment by the buyer and provide
financing to the invoicing provider. The transaction-financing organization carries out a risk-adjusted
assessment for a large (and usually more reliable) buyer, so the supplier receives financing on more
favorable terms [17].

For the further development of national economy, China needs to address the social responsibility
of players dominating the e-commerce market, enhancing their internal integrity [18]. Companies
making use of eco-commerce, user generated content, and after-sales services gain competitive
advantages over those companies that ignore these benefits. The above leverages have incredible
power to create demand for specific products, provide better B2B market experience, and expand the
group of customers [19]. This poses a new challenge to e-commerce, since more customers mean more
risks including privacy and security ones.

The e-commerce firms often choose to ensure confidentiality and cybersecurity on their own
by relying on new privacy trends such as artificial intelligence [20]. For instance, the first Chinese
e-commerce platform, Alibaba, makes use of specially created Al algorithms to fulfil the need for
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greater transparency about cyber risk [21]. China’s integration into the global e-commerce ecosystem
requires multilevel trade platforms to be effective in managing big data, ensuring its reliability and
building security around it. However, having a global e-commerce platform running is not enough.
Companies need to modernize their cultural values to meet Western-style democracy and enable
efficient communication with foreign customers [22].

In China, social media has permeated throughout the end-to-end customer journey. For instance,
Chinese customers tend to use social media to discover new brands and products [23]. In this light,
social media may serve as a breeding ground for sustainable B2B e-commerce in China.

This work aimed to identify trends in supply chain financing in China’s B2B e-commerce. Findings
may be used by regional e-commerce policy makers in China. The relevance of the study lies in the
fact that China’s national economy needs to be transformed and its e-commerce supply chains require
greater transparency in data processing. Once these requirements are met, e-commerce companies will
reach higher competitiveness on the global market.

2. Materials and Methods

2.1. B2B E-Commerce Supply Chain Financing

To integrate supply chain financing with B2B e-commerce operations in the Chinese market,
various e-commerce platforms with different ways of business boosting, resource management, and
data protection were examined. In 2017, the number of China’s B2B e-commerce websites reached
several thousand, and B2B transactions reached over 2.5 trillion US dollars in value. In 2020, China’s
supply chain finance sector is projected to reach approximately 15 trillion yuan [24]. Alibaba leads
China’s B2B e-commerce market, providing different kinds of supply chain finance, i.e., loans provided
using one’s own funds, such as Taobao and Ali small loans, and loans offered in collaboration with the
Bank of China [4].

Among major challenges that arise when scaling B2B e-commerce internationally, Chinese
economists distinguish a big data challenge and a customer loyalty challenge [25]. Handling large
volumes of data on trade is contributive to earning the loyalty of customers for the B2B platform and
allows reaching effective management and decision-making. Effective supply chain management helps
companies to be more competitive in the e-commerce market [26]. At the same time, e-commerce
suppliers have an operational request for the implementation of tools and solutions to gain greater
control over the movement and storage of data, goods, and services [27].

Companies with insufficient working capital can access more by applying for an extension of
payment terms [28], and supply chain finance providers enable this to happen while offering a loan
with an interest rate that is lower than that normally issued by the bank [29]. Extension of the payment
terms is an important option in short-term financing [30]. Companies can also finance from both the
bank and the supplier at the same time in a dual financing mode. However, it is not proven which
method of financing is preferable [31,32]. The Chinese B2B e-commerce market seems to need a supply
chain based on the blockchain model to track shipments. A blockchain technology embedded in B2B
platforms enables cloud storage of documents and ensures security of data transfer during transactions.
A blockchain also contains records of transactions made on the blockchain and allows all participants
within the supply chain to access these records (Figure 1).
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Figure 1. Blockchain in the supply chain.
2.2. Blockchain as a Way to Create a Network of Market Participants

Blockchain platforms use cryptography and a set of public/private keys to ensure data security,
and anyone involved in the supply chain may use these keys to manage or check with supply chain
operations using information blocks protected from unauthorized access [33]. A similar system
was first designed for the bitcoin cryptocurrency [34]. A blockchain network is a transparent and
decentralized database. It can be used both for financing and for managing digital items, encouraging
customers from different countries to enter the B2B supply chain [35].

A blockchain network lacks a centralized server, and participants engaged in B2B trade have
equal rights in tracking and updating information about shipping. This method allows creating a
network of market participants, from consumers to suppliers, without involving an intermediary while
adding additional value to B2B market platforms. A B2B blockchain solution makes it possible to track
shipments and changes in the location of items and their integrity 24 hours after these items acquire
new statuses and ensures the maintenance of complete electronic documentation in each supply chain.
To optimize supply chains, blockchain may be used in inventory management, ensuring accounting
and planning of assets and customer transactions. This results in a sustainable B2B supply chain
system. Thus, the use of blockchain will improve productivity, reduce time spent on the process control,
boost competitiveness, and provide B2B companies with additional profit.

2.3. Base of Practical Research and Its Design

This study was based on the supply chain of China’s largest e-commerce B2B market player,
Alibaba. Quantitative data for the calculations were taken from the company’s open reporting for 2019.
The research design consisted of carrying out procedures and calculations to assess the effectiveness of
Alibaba’s supply chain and financing after the introduction of blockchain technology. The effectiveness
was evaluated based on the following indicators:

Logistics Efficiency:
Logistics Efficiency (El) = Items Delivered with Incidents (Ndl) x Accurate deliveries (INI)
Digital Documentation Efficiency:
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Digital Documentation Efficiency (Eeq) = Documentation Defects (Noq) X Data Transmission
Speed (N;)

Owerall Supply Chain Efficiency:

Overall Supply Chain Efficiency = E} X E¢q

3. Results

A B2B blockchain model designed for the improvement of Alibaba’s supply chain provides for
the efficiency of logistics and digital documentation measured by the following formulas:

Logistics Efficiency (Ej) = 0.8 X 0.92 = 0.74 (1)
Digital Documentation Efficiency (Eeq) = 0.82 X 0.91 = 0.75 (2)
Overall Supply Chain Efficiency (Esch) = 0.74 % 0.75 = 0.56 (3)

The above calculations conclude that with blockchain, logistics efficiency will be 74%, at a rate
of 65% according to References [36,37], while the efficiency of digital documentation will be 75%,
with an efficiency rate of 70% according to References [38,39]. This proves the feasibility of the
blockchain model.

As part of the financing process, companies create and distribute many copies of relevant
documentation. A typical delivery involves the exchange of more than 30 documents—some with
a few changes and versions. Such a complex architecture often leads to delays, duplication errors,
loss of time because of approval processes, and even fraud. Using the blockchain network, financing
chain partners can reduce the time required to provide documentation, reduce the delays associated
with approval processes, and eliminate duplication of documents. It will also help reduce conflicts,
avoid fines, and better manage costs. Thus, through blockchain, Alibaba will be able to achieve
“programmed trust” of the chain’s participants, both to Alibaba as a platform and to other participants
in the chain.

In addition, Alibaba will receive additional benefits to enhance the financial stability of
the company:

(1) The blockchain registry will work as a recording system. Alibaba’s platform will thus become
a single reliable source for both suppliers and buyers. Such a platform will provide automatic
tracking of movement of money and goods along the supply chain and record of each change;

(2) All participants in the chain will be known and registered in the blockchain network. All users
will have access to this information. The supply chain financing process will become more
efficient, as all interested parties will be able to notice and eliminate the problems of interaction
and management;

(3) All direct participants in the management, organization, control, and implementation of processes
related to the movement of money and goods along the chain will gain access to data on the
blockchain and the right to change them;

(4) Evidence and securities obtained for operations, for example, a “bill of lading”, will be digitized
and recorded which will create conditions for the prevention of illegal seizure of property rights;

(5) The platform interface will be adaptive for the user which will allow the platform to subscribe to
external events and transactions related to the financing chain of interest, for example, for events
such as “money sent” or “money received”.

Thus, in the current conditions, the introduction of blockchain technology in supply chain
financing of Alibaba’s B2B commerce platform will allow for:

- strengthening the company’s competitive position in the market;

- improving existing operational processes;

- forming a new “standard of work” in the industry (since most of the operations go
through Alibaba);
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- forming additional intangible competitive advantages of the company in the market through
increased user trust in the company.

The latter will cause a further increase in consumer loyalty to the company and, as a result,
strengthen the stability of company’s processes in the market.

4. Discussion

Many global companies have postponed the digitization of paper processes because of concerns
that the costs of digitization will not justify the benefits. Therefore, financial chains are still largely
dependent on physical signatures and printed documents which require the personal presence of
personnel at various facilities to ensure continuity of operations. Paper operations reduce transparency
and increase risks during periods of disruption, reducing the ability of firms to respond quickly to
changing circumstances. According to the Global Competitiveness Report 2019 [40], governments and
firms with powerful digital infrastructures already cope with the current crisis far better than those
without such tools.

However, resistance to the transition to digital technology is associated not only with costs, as the
report says. Companies are worried that transparency without strong data privacy might jeopardize
their business advantage [41]. They fear losing control over access to confidential information about
their internal operations, prices, and sources.

There is an inherent compromise between transparency and confidentiality. A completely
transparent system allows anyone to see any part of the information, i.e., confidentiality is not
provided. Similarly, a fully private system does not provide any transparency. However, the system can
provide guaranteed confidentiality without leakage of information about the status of each individual
participant. Confidentiality in the public system can be achieved using cryptographic methods, but it
usually comes at the expense of lower efficiency. Using an open or closed blockchain makes sense
when several mutually distrusting entities want to interact and change the state of the system and do
not want to use a trusted third party [42].

The clearest example in the context of the Chinese market is the precedent of 2019. Standard
Chartered (a banking and financial company) completed its first blockchain-driven supply chain
finance deal in partnership with Linklogis (a Chinese supply chain finance provider). The firms agreed
to cooperate in expanding the visibility of the bank’s supply chain as well as in support of China’s
sustainable economic growth and innovation [43]. By using blockchain algorithms, the parties sought
to increase transparency and optimize the cost of access to credit for suppliers as part of a Chinese
project known as Digital Guangdong. Digital Guangdong is a joint venture of Tencent, China Unicom,
China Telecom, and China Mobile, and has developed more than 700 digital government services
and applications and processed over 200 million transactions for Guangdong residents. The vision
of Digital Guangdong was declared to increase the competitiveness of the companies involved in
the project.

One of the main advantages of blockchain technology comes from the ability to speed up processes
and reduce transaction complexity and risk. New benefits will arise as this technology can be integrated
with outdated IT, legal regulations, and existing assets such as currencies, stocks, bonds, etc. Therefore,
existing financial services can be strengthened by blockchain systems that offer potentially lower costs
for financial institutions, better products, and faster time to market [44].

Transformations in the B2B e-commerce market allow a global economic growth [45].
The occurrence of various transaction management methods requires the global economy to improve
its institutional framework [46].

In 2020, China ranked first in the world e-commerce ranking, followed by the USA, UK, Japan,
Germany, France, South Korea, Canada, Russia, and Brazil (Figure 2).
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Figure 2. World e-commerce ranking 2020. Source: developed by the authors based on data from
Statista [47,48].

The global B2B e-commerce GMV (gross merchandise volume) grew from 6449 billion US dollars
in 2014 to 7661 billion US dollars in 2017 (Figure 3).

7661
VEL
6906
6449
13

1000 2000 3000 4000 5000 6000 7000 8000 9000

GMV, in billion U.S. dollars

Figure 3. Gross merchandise value (GMV) of B2B world e-commerce. Source: developed by the authors
based on data from Statista [47,48].

Alibaba customers can receive loans on the OneTouch platform for up to two million US dollars
and 120 days of any current account transactions from Ant Financial Services payment system operator
via MyBank online bank under the e-Credit Line program in partnership with Bank of China and
Sinosure. Meanwhile, Alibaba suppliers themselves can provide customers with a choice in lending
banks where their credit history and business activity are monitored over the past 6 months from the
date of applying for borrowed funds through their trading records on the OneTouch platform. Due to
the difficulty of obtaining loans in China, an online Mybank was created, 30% of which is owned by
Ant Financial. Credit funds are credited to the seller’s online account in Alipay. Alipay is key driver
of Alibaba’s success. Unlike Alipay, PayPal pays the seller before delivery. A “third-party payment
decision” is “escrow” in common law, where an obligation to a third party is fulfilled [49-51]. Alipay is
known for risk minimization, while China’s banking system is associated with monopoly.

Alibaba owns 33% of Ant Financial’s shares, which allows Mybank to improve customer
communications. Ant Financial is a diversified, large financial organization among the top 10 banking
groups in the world (Table 1) alongside Ping An. These banking groups are all driven by market
capitalization and available services. Sinosure is China’s export credit agency working through
commercial banks. Sinosure provides export credit insurance and financial leasing to increase
creditworthiness and the ability to repurchase at a set price [52].
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Table 1. Bank ranking. Source: developed by the authors based on data from Disruptive finance [53].

Banking Group Capital, bn USD
JP Morgan 388
ICBC 330
Bank of America 315
China Construction Bank 270
Wells Fargo 268
HSBC 198
Agricultural Bank of China 200
Citi 183
Bank of China 180
Ant Financial 150
China Merchants Bank 122

To build long-term relations with the USA, Alibaba has signed a contract with Kabbage that
enables the group to provide small- and medium-sized businesses with loans in the amount of up
to 150 thousand US dollars under the Pay Later program on the conditions of six-month repayment
with a rate of 1.25 percent [54]. For residents of companies in Hubei, £10 billion was allocated with a
zero-interest rate for the first 90 days and a 20% discount on rates for the remaining nine months [55].
MyBank provides loans at 5.3% per annum [56]. China Construction Bank lends to small businesses
at 5.3% per annum in the amount of up to 5 million yuan [57]. The Bank of China has a lending
rate of 4.6 percent per annum [58]. Alibaba.com collaborates also with Postal Savings Bank of China,
the Bank of China, the Bank of Shanghai, the China Merchants Bank, the Ping An Bank, and the Fuzhou
City-based Industrial Bank.

In China, the largest e-commerce platform is Alibaba, while in the USA, this title goes to
Amazon (Table 2).

Table 2. Services of B2B e-commerce platforms. Source: developed by the authors based on data from
Chuen and Paul [59].

Platform Finance Comparison Global Ranking, % SME Loans Cognitive Services

1.2 tn MMF, Ant Financial,
Insurance, Payments, Money

Market Found, SME lending, Customer service Al, image
Alibaba pgrsonal loan, credit rating, 41%—Teader of Asia SME loans—.Ant recogmtlo‘n, V01ce—t9-text
investment management. SME Service conversion, real-time
Strongest FinTech (financial transaction services, gaming
technology) company. Amazon
too small
3 bn SME banking, problems in USD 3bn Image, face, voice recognition,
the UK insurance market. Slow 47%—Leader of US NLU (Natural-language
Amazon SME loans

development, considering a large and global
data source

understanding), video

(Amazon lending) understanding/analysis

China’s e-commerce market is set to grow at Compound annual growth rate (CAGR) of 19% by
2021 to reach 840 billion USD dollars (Figure 4).
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Figure 4. E-commerce of China. Source: developed by the authors based on data from Chuen and
Paul [59].

On the Alibaba platform, a customer can select a supplier by status. Payment through Secure
Payment can be made by Alibaba, not the provider. The seller receives money once the item is
delivered, which can be returned using the trade assurance service, and the commission for this service
is approximately 5% of the order value. The shipping can be carried out with FedEx, EMS, DHL, UPS,
and TNT. Platform suppliers also provide large customers with an extra service such as direct ordering
and direct procurement. Alibaba provides information about the supplier, founders, and equipment.

Alipay is a key driver of Alibaba’s success. The platform also has intermediary services that
allow negotiating with a supplier, placing an order, checking quality, purchasing, and paying for and
delivering goods. The platform hosts only suppliers, excluding manufacturers.

Supplier statuses on Alibaba:

Free member—insecure service;
Gold supplier—100% guaranteed supplier;
Assessed supplier—there is a check of all licenses and documents.

Gold suppliers have three tariffs per annum—$6000, $3000, and $1400, depending on the volume
of photos on the quantity of goods and personal customer support.

For example, the Yorso24 service receives a percentage of the transaction, while the client pays
the site when a profit is earned. The Traderb2b trading platform receives payments from both sellers
and buyers who within 8 hours find out the best price for the requested product. Premium service is
available on B2B platforms like EC21, Tradelndia, and TradeKey, where buyers are mainly from China,
the USA, and the UK. China’s e-commerce supply chains get the most out of the economy unlike
developing countries, whose companies have problems with materials management [60]. The fourth
party in the e-commerce supply chain is logistics companies.

In China’s B2B e-commerce supply chain, sustainability is among the key challenges [61].
Ant Financial embedded a new blockchain solution in the Ant Blockchain Open Alliance and Double
Chain Connection platforms to offer financial services to small- and medium-sized businesses [62].
A global blockchain trend has intangible benefits (trust, transparency, and openness of data) and allows
developing sustainability in the e-commerce supply chain beyond China. PepsiCo uses blockchain in
the supply chain to promote online advertising and product sales [63].

To take exports/imports in a B2B supply chain into account, a blockchain technology is needed that
allows platforms to reduce transaction costs by modifying product quality certification. The vigorously
developing e-commerce industry in China demands digitalization of the B2B market and the use of
blockchain at all stages of the supply chain. An additional service on the e-commerce blockchain,
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also known as a smart contract, serves an additional advantage if the terms of delivery have been
violated [64-66].

Implementation of blockchain in companies conducting international business and, as a result,
cross-border e-commerce like Alibaba, will increase the level of customer confidence and the
effectiveness of managing large databases in the operational detail of the B2B e-commerce supply
chain [67,68]. Trust is an integral part of any highly functional supply chain. Usually, it is established
gradually, in the process of successful cooperation between companies and suppliers. When partners in
the same chain share data, financial information, and even intellectual property, confidence in mutual
honesty (along with contracts and other guarantees) compensates for the risks [69-71]. The blockchain
provides an overall reliable platform for updating information such as financial stability of suppliers,
payment terms, quality standards, prices, delivery requirements, service specifications, and conflict
resolution procedures. Using this platform, new suppliers quickly and efficiently integrate into the
process, and much less time is spent on a comprehensive legal assessment [72]. Thus, a decentralized
blockchain network records and marks each transaction of any member of the supply chain and updates
it in real time. A record cannot be changed without the agreement of all participants. The algorithm
ensures the reliability of data, prevents fraud and, therefore, is extremely valuable in the B2B market of
China [73].

5. Conclusions

The deep penetration of suppliers to further transform the economy requires new methods of
supply chain management and innovative approaches to information technology that is used in
e-commerce management. As the digital economy grows, the presence of blockchain in international
B2B e-commerce seems relevant from the efficiency point of view, as it improves organizational
processes as well as the competitiveness of companies within the industry. Findings show that
with blockchain, the efficiency of logistics and digital documentation maintenance is 74% and 75%,
respectively, which gives an advantage over traditional materials management systems and improves
profitability of B2B market companies in the e-commerce market. The findings allow making more
transparent electronic reporting, thereby simplifying the supply chain finance. Further research
may focus on exploring the ecosystem of e-commerce platform financing to improve company
competitiveness and customer satisfaction. The combination of supply chain finance and logistics
platforms ensure an efficient exchange of data between all participants in the transaction.

Academic and practical implications: The development of the blockchain network and the
active introduction of blockchain into the corporate world will form such an important information
infrastructure of the future which will cover the Internet of Things, data analytics, artificial intelligence,
and other new and emerging technologies. In the future, increasing the transparency, traceability,
and security of supply chains and their financing can be a breakthrough in the development of much
more sustainable economies. All this requires specific calculations of introducing the blockchain into
the practice of leading companies of individual niches and industries.

Study limitations: The calculations carried out on the example of Alibaba’s practice were limited
by the level of reliability and transparency of the data published in the company’s statements.
These calculations also did not take into account the force majeure circumstances caused by the
pandemic that has occurred in the global economic environment in 2020.

Future research will focus on the role of blockchain in diversifying the financing risks in the
supply chains of global corporations amid the crisis of 2020.
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