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Abstract: The field of academic research is one of the hot reform fields at present, which has been 

widely concerned by many scholars and academic circles. As a new distributed infrastructure, 

blockchain technology has the characteristics of decentralization, point-to-point transmission, 

consensus mechanism and cryptography technology, and is especially suitable for academic research. 

In the academic field, the dissemination of research results, experimental "reproducibility", academic 

copyright and other issues. Combined with examples, this paper integrates blockchain with academic 

scenes, so as to improve the ecological environment of the current academic field and provide new 

ideas for the exploration of academic research field. Finally, this paper discusses the current research 

status and challenges of the academic application of block chain, and makes a prospect for the 

research. 
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1. Introduction 

Since its birth in 2009, blockchain has been gradually applied to different fields after more than a 

decade of improvement and development. With the gradual clarity of blockchain concept, a large 

number of academic researchers have begun to pay attention to blockchain technology. Blockchain has 

great potential in the field of academic research due to its characteristics such as decentralization, 

transparency, traceability and non-tampering. Yang Xianmin, associate professor of Jiangsu Normal 

University, pointed out [1] that block chain technology will play an important role in the future 

education field, and it will build a new academic education resources and new ecology. Based on this, 

this paper briefly introduces the principle and core technology of block chain technology, analyzes the 

development and inspiration of block chain technology in various industries, and combines with the 

latest case analysis of academic research and application based on block chain technology to make a 

comprehensive induction and summary. 

1.1 The birth and development of Bitcoin 

At the end of 2008, Satoshi Nakamoto published A paper  entitled Bitcoin:A Peer-to-peer 

Electronic Cash System in an anonymous and independent discussion group on cryptography[2]. In this 

paper, Satoshi Nakamoto envisions a new kind of virtual digital cryptocurrency, bitcoin, which uses a 

distributed ledger to store records and is fully decentralized (see Figure 1). 

 

Figure 1 Decentralized networks and centralized networks 
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1.2 Blockchain technology 

Blockchain technology is a new decentralized distributed ledger that integrates cryptography, 

consensus algorithm, timestamp and P2P transmission technology [3]. Each block contains a block 

header and a block body, where the block header includes the parent block hash, version number, 

timestamp, difficulty value, random number and Merkel root. The block body contains multiple 

transaction information. (See Figure 2). 

 

Figure 2 Block structure in the blockchain 

2. The Development of Blockchain in Various Industries 

The advantages of blockchain in various fields [4,5,6,7,8,9] are shown in table 1 below. 

Table 1 Advantages of blockchain in various industries 

Field Problems with traditional 

methods 

Based on the advantages of blockchain 

The 

medical 

field 

1) Centralized database 

maintenance is difficult and 

costly. 

2) Vulnerable to malicious 

external attacks. 

3) Easy to form "information 

islands". 

1) Asymmetric encryption. Effectively address the 

security issues of medical information. 

2) Decentralize. Solve the "information island" 

problem. 

3) Distributed ledger. Reduced the maintenance 

cost of the hospital. 

The 

charitable 

field 

1) Management is chaotic and 

inefficient. 

2) Trust issues. 

3) The charity process is not 

transparent. 

1) Untamperable. Ensure that charity data is 

recorded on the blockchain and cannot be tampered 

with. 

2) Transparency and traceability. The purpose of 

each charitable donation is recorded on the chain, 

making it possible for anyone, from anywhere, to 

see where the money and goods are going. 

Supply 

chain 

traceability 

field 

1) There is a serious information 

gap between the suppliers. 

2) Data center management, easy 

to tamper with. 

3) Has the very strong 

centralization characteristic. 

1) Transparency and traceability. Details of 

everything from raw materials to goods are 

recorded in the blockchain, allowing anyone to 

track goods quickly, accurately and effectively. 

2) Untamperable. Block chain USES asymmetric 

encryption, distributed storage and other methods 

to ensure that data cannot be tampered with. 

Certificate 

and 

copyright 

fields 

1) Traditional copyright 

registration process cumbersome, 

high cost. 

2) Copyright infringement is 

difficult to find. 

3) The period of safeguarding 

rights is long. 

1) Decentralize, effectively simplify registration 

process, reduce copyright protection cost. 

2) Open, break the island of copyright information, 

promote the development of digital industry. 

3) Autonomy, through the intelligent contract, to 

protect the copyright of the original author. 
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3. The application of block chain in academic research field 

Through the survey found, chain blocks, as the representative of the emerging technologies at home 

and abroad academic researchers are trying to block chain technology is used to solve the 

disadvantages not only in academic field, in the hope of block chain technology will change the 

traditional academic communication environment, to create new, throughout the scientific research of 

the ecological system of academic exchange [10]. 

3.1 Distributed records of scientific research data to speed up the dissemination of research results 

Distributed storage of scientific records of the whole process of scientific research is of great 

significance to the dissemination of scientific research results [11]. After many years of development, 

the academic field has formed a highly collaborative cycle. In this loop, researchers build on the work 

of other researchers to generate new ideas and conduct new studies. Therefore, how scientists 

disseminate their findings and achievements quickly becomes very important. As blockchain 

technology enters the 3.0 era, it will subvert the current publishing model [12,13,14] and leave the 

initiative of science communication in the hands of scientists, so as to accelerate the speed of academic 

communication. 

In order to remove the barriers to the dissemination of scientific knowledge, block chain technology 

is used to build a new academic exchange infrastructure, create an open, transparent and trustworthy 

distributed environment, and form a large sharing platform for academic research exchanges on a 

global scale. 

3.2 Put an end to academic misconduct and regain the "reproducibility" of experiments 

Scientific research is an important reflection of a country's innovation ability and scientific research 

level, and the publication of scientific research is to strengthen the academic exchanges between 

scholars from different regions, and to reflect the most cutting-edge technologies and ideas in the field 

of science to the public. 

In the 21st century, mankind has entered the era of data-intensive scientific discovery, and the 

development of science and technology is achieved through the cooperation between people [15]. 

Many studies are based on the work of other researchers, which requires each researcher to be 

accountable for his or her own research results. In 2016, Nature conducted a survey on more than 1,500 

researchers in a variety of fields, including chemistry, physics and environment. Two-thirds of the 

researchers said they had tried to replicate others' experiments but failed [16]. At present, the lack of 

reproducibility of experiments has become a general consensus in academic circles. 

Pluto platform can prevent academic fraud through public free discussion, thus avoiding problems 

such as the opacity of the review process of papers and the possibility that reviewers may get wrong 

review opinions [17] (see Figure 3). 

 

Figure 3. Public review 
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3.3 "Academic coin" micro payment to protect the original academic achievements 

Copyright protection has been a hot topic in recent years. With the advent of the digital age of the 

Internet, the digitization of labor achievements has become a trend. How to effectively protect the labor 

achievements of each original in this era of zero copy-paste cost has become an urgent problem to be 

solved . 

The traditional copyright registration department has complicated procedures, long copyright 

confirmation cycle and high cost, which is not conducive to the copyright registration of the originator . 

The emergence of blockchain micro-payment mode will trigger a new revolution in the field of 

academic achievements copyright[18]. Its emergence will affect researchers, publishers and many 

consumers of academic resources. First, the publishers' monopoly would be broken. Secondly, the 

importance of journals as a platform for academic exchanges will be weakened. Finally, the value of a 

researcher's work is recognized, and the originator is paid. 

On the academic exchange platform based on the block chain, the originators upload and publish 

their academic results, and independently set the corresponding price according to the value of the 

research results. Academic consumers need to use "Academic coin" to pay for viewing or downloading. 

If there are more than one originator, the "academic coin" can be split according to a preset proportion 

and transferred directly to each creator's wallet. This not only protects the academic achievements of 

the originator, but also increases the income of the originator and weakens the centrality of the 

publishing house. 

By analyzing the drawbacks in the traditional academic research process and the new academic 

research platform based on block chain technology, this paper finds that block chain technology has 

many advantages in the academic research field, as shown in the following table:  

Table 2 Advantages of blockchain in various academic research platforms  

Platform Based on the advantages of each academic research platform of block chain 

Orvium 1) ORV platform records the entire scientific research life cycle, and makes the entire 

scientific research process open and transparent on the block, so as to be traceable at any 

time. 

2) ORV platform can classify and organize scientific research according to scientific 

research content. 

3) ORV establishes an immutable, time-stamped, independent space for the proof of 

author ownership for the experiment. 

4) ORV allows authors to share unpublished data with other scientists to advance their 

research. This gives researchers a new way of thinking that not only papers can be cited, 

but research data and code can also be cited. 

Pluto 1) Pluto can record the experimental process and provide a way to solve the problem that 

the experiment cannot be reproduced. 

2) Pluto platform has a public free discussion module. 

3) Pluto decentralized Platform USES block chain technology to break the barriers of 

communication between academic circles and make academic communication efficient, 

reasonable and transparent. 

4) All rights to relevant works on Pluto platform are owned by the author himself. 

Decen 1. DEC provides instant billing. 

2. DEC provides copyright storage function. 

4. Research status and existing challenges 

Blockchain technology has been around for nearly 12 years. Compared with the financial field, the 

academic field is unique and complex. There is still a long way to go before the academic field can 

fully apply the block chain technology. From the point of view of the present stage, the main findings 

are facing the following problems. 

First of all, privacy is still the most difficult problem to solve in the current blockchain application. 

When users are not willing to disclose their own information and information, how to ensure that user 

information is not disclosed and how to protect the privacy of user information [19]. 

Secondly, how to guarantee efficiency and safety? In the real world, efficiency and security are 

often in conflict. While ensuring the security of data link with high efficiency is also an issue that must 
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be considered, which is extremely challenging at present [20]. 

Finally, the current public chain has the characteristics of non - tampering and non - deleting. If 

users modify relevant data, they must upload new complete data, which greatly aggravates the burden 

of distributed storage [21]. 

5. Prospect 

In the current blockchain 3.0 era, blockchain is expected to play a more important role in different 

fields. As a new technology, block chain is still in the dynamic development process. From the 

perspective of human social development, the ultimate form of human society is the trusting 

autonomous society [21], which is exactly in line with the vision in the academic research process. In 

the new academic research ecosystem in the future, academic research will be more rigorous and more 

in line with academic rules. 
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