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Abstract: The emergence of blockchain technology has brought new possibilities to 

solve the complex trust problems in the port supply chain. The public chain is 

completely decentralized and suitable for multi-user scenarios, the private chain is 

completely centralized and suitable for independent organizations, and the alliance 

chain is partially decentralized and suitable for general scenarios of multiple 

organizations. The three types of blockchains have different characteristics in supply 

chain management. The public chain mainly reflects network security, while the 

private chain and alliance chain have the advantage of real-time information 

transmission. In this article, we reconstruct the port supply chain with blockchain and 

propose five recent breakthroughs in blockchain smart contracts. 
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1. Introduction 

A The importance of smart contracts has been recognized by many countries in the 

world. For example, in 2019, the Association of German Banks believed that the most 

powerful mechanism of Facebook Libra is the "Programmable economy", and this is 

the smart contract. brought about a revolution. Because the programmable economy 

brings a new financial ecology, which is different from the traditional financial ecology. 

If the theory of "Digital Currency Areas" proposed by Princeton University is correct, 

the world is moving towards a platform-based programmable economic system, which 

will also be an important basis and competition square for the development of science 

and technology in countries around the world. Therefore, smart contract technology 

is extremely important. The August 2020 World Bank report once again reminds us of 

the importance of new technologies in smart contracts, especially in supply chain 
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finance and insurance. 

The purpose of writing "Smart Contracts: Reconstructing Social Contracts" is to 

research and develop the theoretical basis of compliant smart contracts. In 2013, the 

world began to work on the code on the chain, and in 2016, it began to pay attention 

to compliance smart contracts. Due to "The Dao Incident", many units including law 

schools, law firms, financial research institutions, blockchain research institutes, etc. 

immediately began to study compliant smart contract technologies and regulations. 

These units include the U.S. Commodity Futures Trading Commission (CFTC), the Bank 

of England, the European Central Bank, the International Monetary Fund (IMF), the 

German Banking Association, the World Bank, and more. After 4 years of research, 

the above-mentioned units have a preliminary understanding of the technology and 

related legal issues of smart contracts. For example, in August 2020, the World Bank 

released a white paper that smart contracts can help financial inclusion. We present 

key findings in our book Smart Contracts: Reconstructing the Social Contract.In the 

past 4 years, the research and development of smart contracts in foreign countries 

has been very rapid, and a large number of law firms have issued white papers to 

discuss related legal issues. In the past few years, the "currency circle" has also invited 

a large number of lawyers to join its team, and even invited former regulators to join 

in to ensure its business compliance, so that both the compliance market and the 

"underground currency circle" market are moving towards compliance. 

 

2. Five breakthroughs of Blockchain smart contracts 

2.1 Proper needs analysis.  

The International Swaps and Derivatives Association (ISDA) is the largest contributor 

to this. They have been very active recently, and their reports have changed the 

definition and process of smart contracts today, and also reformed the design and 

infrastructure of the platform, and related laws. In addition, their smart contract 

standard does not have a single line of smart contract code, which is surprising. If we 

read the standards they set, it will have a significant impact on intelligent technology 

and industry, and can predict the problems that many systems will encounter today. 

This is the biggest breakthrough in smart contract work in the near future. 

2.2 Correct research route 

When we re-read Ricardian Contract, we found that the development route of 

compliant smart contracts is actually the Ricardian contract route, not the original Nick 

Szabo route, because almost all compliance The work of smart contracts all start from 

Ricardian contracts. Therefore, the research on the development route of compliant 

smart contracts needs to update and iterate historical viewpoints and highlight the 

role of actual contributors. Starting with Ricardian contracts, smart contract work is 
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on the right track. 

2.3 Correct positioning 

The US CFTC report is the most exciting in this regard. Although it is only PPT, it has 

clear ideas and sharp viewpoints, and proposes the correct route for this field. If 

anyone wants to understand smart contract technology, applications, related laws and 

directions, this report is the first choice. However, if you read the report carefully, you 

will find that it not only introduces smart contracts, but also has major directional 

breakthroughs. The concepts they propose will completely change the development 

of smart contracts in the future. For example, smart contracts will be fragmented, 

standardized, and service-oriented in the future. Instead of the traditional monolithic 

and isolated development in the past, it is already very different from the concept of 

traditional smart contracts. 

2.4 Innovative architecture 

The Bank of England proposed three possible smart contract designs in the future in 

March 2020, breaking the architecture of traditional smart contracts, such as that of 

Ethereum. As a result, the architecture of smart contracts is no longer the one-to-one 

architecture of traditional blockchain and smart contract systems. This major 

breakthrough in system architecture has a huge impact on academia and industry. 

2.5 Innovative contract language and experimentation 

The Accord Project is another big surprise we encountered, because the formalized 

compliance language and templates proposed by the project are very different from 

the smart contract work in the computer world. In the computer world, formal 

languages and verification methods do not take into account compliance issues, so 

that no matter how rigorous the development of smart contract codes, it is still 

impossible to ensure that the developed products have legal effect. The contract 

template and model language proposed by the Accord project (these start from 

compliance endpoints) are implemented in computer language and verification 

methods. This is a huge innovation, and it is a case of the combination of law and 

computer. Although there are still many areas for further progress in this work, this 

indicates that this direction is feasible, not an impossible task. This is a major 

technological breakthrough. 

 

3. Literature References 

With the continuous deepening of the globalization of modern logistics operations, 

especially in the context of my country's increasingly frequent foreign trade activities, 

port logistics enterprises have continued to develop in response to fierce competition. 

Most enterprises have significantly improved their service quality, and port logistics 

has become increasingly demonstrate its influence. However, the related enterprises 



Volume 9 Issue 3 2022 
 

   120 

lack a unified information system standard, which leads to the ineffective connection 

of logistics links, which leads to problems such as low efficiency, high cost and difficult 

management[1]. 

In fact, before each transportation is completed, the process of storage, extraction, 

transportation and customs inspection of the goods needs to be completed with the 

help of a large amount of paper information, and the delayed submission of documents 

will cause the transaction execution to be unsmooth. Moreover, some data have shown 

that the documents and management costs required for each transaction in 

international trade can account for 1/5 of the actual transportation cost, which brings 

about the problem of high cost and low income. In order to realize the rapid and high-

quality service level and the paperless electronic data exchange between enterprises, 

many countries have established electronic data interchange service providers to 

provide such services[2-3]. EDI can increase the speed of document processing by at 

least 50%, eliminate 40% of human errors, and at the same time, with the reduction 

of time spent in electronic processing, the inventory of enterprises will also decline. 

But it is worth noting that EDI brings a lot of "side effects", and even leads to the 

situation of "removing the east wall to make up for the west wall". 

Another problem that plagues port logistics is information silos. Taking EDI as an 

example, different EDIs have a set of data recording systems, which will cause the 

data exchange formats and standards formulated by EDI to be different from those of 

other organizations. Moreover, based on the benefits brought by information 

advantages, each subject itself is reluctant to actively open up information to the 

outside world, which eventually leads to the isolation of data and information owned 

by various institutions, and it is difficult to carry out convenient interactive 

communication. There may also be some data security issues. In this way, it is self-

evident that the more complex information transmission between buyers and sellers, 

cargo/ship agents, financial institutions and other subjects is difficult to achieve[4]. 

The responsibility system problem specifically refers to the ineffectiveness and 

ineffectiveness in the process of finding the person responsible for the accident, 

producing evidence and making claims. At present, port logistics has the 

characteristics of many entities involved, wide area and large business volume, which 

will undoubtedly increase the difficulty of recovery and claim settlement business. 

When there is a problem with the goods during transportation, finding out the "culprit" 

is the first thing to do, and "criminal evidence" is an indispensable condition for 

"conviction", which requires the insurance company to make a All subjects involved 

are investigated. However, all kinds of relevant information are scattered in various 

insurance agencies or Internet platforms, and it takes a lot of cost for investigation 

agencies to integrate these materials, and it cannot guarantee the authenticity of the 
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obtained information, even if the information is true, it will exist Risk of data breach[5-

6]. 

 

4. Solutions 

Blockchain technology is a technology formed by integrating computer science, 

cryptography, mathematics and other disciplines. It has the characteristics of providing 

a flexible script code system, distributed node accounting, timestamp technology, and 

asymmetric keys. It can be seen that the blockchain provides key technical support 

for the logistics information platform, and provides a new model for future economic 

trade and management that is more in line with the characteristics of the times. 

The blockchain will gradually replace EDI, and the most direct benefit is that it can 

reduce the fees paid to EDI service providers. The smart contract of the blockchain is 

an embedded programmed contract, which can realize automated transactions in a 

pre-set format in the context of no trust among the participants. Applying smart 

contracts to all business processes of port logistics, by using computer codes to digitize 

documents, can effectively eliminate a large number of documents generated in the 

trade process; and, based on the automation of the execution of transaction contracts, 

it can be greatly reduced. Time used for customs clearance and shipment of goods 

and the occurrence of errors. This means that while focusing on the quality and 

efficiency of business processing, logistics companies can also achieve paperless office 

and green environmental protection. 

For the problem of asymmetric information and low degree of information 

transparency, blockchain is the optimal solution. The application of blockchain makes 

all the subjects on the port logistics chain become equal nodes, each node masters all 

the information stored on the chain, and ensures the authenticity and authenticity of 

uploaded information through technologies such as blockchain consensus algorithm 

and timestamp. Timeliness, so as to improve the port logistics supply chain information 

system, ultimately better manage the transportation safety of all goods including 

dangerous goods and high-value goods, and further prevent the development of illegal 

activities such as money laundering and smuggling. 

Based on the traceability of the blockchain, the prevention and claims measures taken 

before and after the cargo transportation accident can be successfully realized. All 

information generated during the transportation of goods, such as storage, packaging, 

circulation, etc., will be uploaded to the chain in the form of hash values. Each 

participant has different query and management rights for the goods according to their 

own authority levels, which not only ensures the information It can also protect the 

privacy of enterprises. When there are some unsafe factors that lead to accidents, 

such as abnormal data on the way of the goods in transit, using the information 
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sharing platform based on blockchain, the relevant management personnel can keep 

abreast of the safety hazards, and immediately take measures by contacting the 

person in charge of transportation. A series of measures such as inspection and 

modification can prevent serious adverse consequences; in the event of an accident, 

insurance companies can use traceable and reliable transportation data to define the 

responsibilities of each relevant subject, reduce the difficulty of auditing, reduce capital 

and time costs, and improve efficiency of claims processing, reducing the economic 

losses of victims. 

 

5. Summary 

The port is an important hub of water and land transportation, a distribution center 

for domestic and foreign trade materials, and plays an irreplaceable role in the 

development of modern logistics. In the process of perfecting the modern logistics 

system, port logistics came into being. Port logistics refers to expanding the service 

scope and service capabilities around the port, integrating and optimizing port 

resources, and developing a comprehensive port service system that covers all aspects 

of the logistics industry chain by virtue of the location advantage of the port and 

advanced environmental conditions. In globalized trade, although port logistics plays 

a vital role and undertakes most of the transportation tasks, it has become a relatively 

mature operation system, but the system still exists in such aspects as cost control, 

information transmission and clear responsibility. Due to the obvious defects that 

hinder its development, it is urgent to apply technologies such as blockchain with the 

characteristics of decentralization, security and traceability for optimization and 

improvement. After expounding the status quo of port logistics and analyzing its 

existing problems, this paper finds that the application of blockchain technology can 

solve the problems in a targeted manner, and draws the conclusion that the blockchain 

helps to improve the port logistics system, and introduces the blockchain-based 

logistics system. 
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