Acta logistica - International Scientific Journal about Logistics
Volume: 8 2021 Issue: 4 Pages: 319-327 [ISSN 1339-5629

INDUSTRIES PIONEERING BLOCKCHAIN TECHNOLOGY FOR ELECTRONIC DATA INTERCHANGE
Julija Novinkina; Andrei Davydovitch; Tatjana Vasiljeva; Bohdan Haidabrus

doi:10.22306/al.v8i4.230 Received: 21 May 20Revised: 12 Sep. 2021; Accepted: 20 Sep. 2021

INDUSTRIES PIONEERING BLOCKCHAIN TECHNOLOGY FOR
ELECTRONIC DATA INTERCHANGE

Julija Novinkina
Riseba University of Applied Science, 3 Meza SigaR_V-1046, Latvia, EU,
julija.novinkina@icloud.com (corresponding author)
Andre Davydovitch
Riseba University of Applied Science, 3 Meza SigaR_V-1046, Latvia, EU,
andrei.davydovitch@gmail.com
Tatjana Vasljeva
Riseba University of Applied Science, 3 Meza SigaR_V-1046, Latvia, EU,
tatjana.vasiljeva@riseba.lv
Bohdan Haidabrus

Riga Technical University, 1 Kalku St., Riga LV-B4 atvia, EU,
Riseba University of Applied Science, 3 Meza SigaR_V-1046, Latvia haidabrus@gmail.com

Keywords. Blockchain technology, distributed ledger techggloelectronic data interchange, Fintech, supphirch
cryptocurrency

Abstract: Rapid development of blockchain technologies priemovolvement of methods using categorize research
topics, identify the most topical trends, and asderthe main publishing sources related to eleatrdata interchange.
The study is based on an analysis of scientifidipations (2015-2019 years) and investigation anttieory of supply
chain and logistic the research is based on thiealeesearch methods that include a literaturéere\and content
analysis. The authors have reviewed 9,780 primapers published between the years 2015-2019 frojor meademic
databases (EBSCO, Elsevier ScienceDirect, EmenaidHt, Scopus, SSRN; Springer SpringerLink, WelB@énce).
The results of the research are presented, whittfedogistics position describing the usage otkbhain technology
for electronic data interchange in multiple indigstr In concluding the research, the authors ptekerresearch gaps
discovered, major trends, most discussed industridssuggestions for future research.

1 Introduction The authors have reviewed 9,780 primary papers
Blockchain technology is quite new; however’ |t5pub||5hed between the years 2015-2019 from 7 major
potential for transforming multiple industries iemdy academic databases (Web of Science (WoS), EBSCO,
being noticed. According to Bernard Marr [1], yoo n Springer SpringerLink, Elsevier ScienceDirect, SSRN
longer need a company or central authority to iftacél a Emerald Insight, Scopus).
transaction of any kind. Blockchain has alreadyntbu
applications across multiple fields, such as heatién real 2 What isBlockchain
estate, the legal industry, security, governmentl the Blockchain, in essence, is a distributed datab@ke [
banking sector. Essentially this technology is a decentralized ézdipat
Gartner now forecasts that blockchain will genegate records every transaction made in the network, knasva
annual business value of over $175 billion by 2828 rise  ‘block’, the body of which comprises encrypted datéhe
to over $3 trillion by 2030. With this potentialusiness entire transaction history [8]. The term ‘blockatiais
interest in blockchain has increased tremendouslihé closely associated with the term ‘bitcoin’. But fiact,
last two years [2]. blockchain is a decentralized technology allowimg ¢do
As per PWC's latest survey [3], it's possible t@gine store data securely. Bitcoin is just the first usese of
that 10-20% of global economic infrastructure Wik blockchain technology implementation.
running on blockchain-based systems by the yead.203 Blockchain simply combines cryptography, distritlslite
The growing number of blockchain projects active isystem technology, peer-to-peer networking tectgylo
industries ranging from education to insuranceises/to and other well-known technologies. Blockchain adl we
telecom and the supply chain shows the quick adioftf provides a secure framework for cryptocurrencieghiich
this technology across a number of major domainsuof no one can tamper with the content of transactomsall
everyday life [4-6]. the nodes participate in transactions anonymoéslythis
Design/methodology/approach: the research is basezhson, blockchain technology can be widely used in
on theoretical research methods, which includeeealiure various fields, e.g., finance, medical systems, singply
review and content analysis. chain, and the Internet of Things (loT) [9-11].
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Blockchain is a decentralized system, without glsin
"command centre” which a hacker could attack andg th
receive an opportunity to delete all data aboutsaations
and their participants or replace them. All datawtany
transactions is stored and checked by participahthe
blockchain network. To hack blockchain, it is neszey to
control the majority of nodes involved in a partau
blockchain network.

Authors think that blockchain has a great poterital
revolutionise the process of Electronic data irftange
due to the functionality of Smart Contracts.

Electronic data interchange (EDI) is a term thag
automatic,

describes the means by which
interorganizational computer-to-computer commuicat
is facilitated [12]. Smart contracts, cryptograptioxes"
that contain value and only unlock it if certaimddions

are met [13]. Smart contracts are
technologically sophisticated than EDI. Smart cacttr
scripting languages offer a broad range of opematand
greater scalability. Firms' operational and finahci
infrastructures are digital. Smart contracts caready

interact with these systems, whereas EDI was ulélya |,

reliant on human intermediaries [14].

Blockchain can store data about multiple commercial

and non-commercial use cases related to electaati
interchange: financial transactions; commercialtiGmts;
purchases of services and goods; transfer of cemifil
information; insurance; protection and transfepfperty
rights; personal data management; archiving ofcieffi
documents; protection of intellectual property; [@yp
chain and logistics.

3 Research methodology
The research object of the given study is blockthal
technology.

Research aim

The objective of this study is to categorize resear
topics related to blockchain technology, identtg tmost
topical trends, and ascertain the main publishingees of
research papers related to blockchain technolodnye T
study is based on an analysis of scientific pubbce from
2015 to 2019.

The primary resear ch tasks
The authors outlined the following research tasks:

- determine the main publishing sources of resepagiers
related to blockchain technology

- name the top 25 authors in blockchain-relatedieac
research

- identify current and past trends in blockchailaex
academic publications

- establish the main research topics in the pgpdskshed
between the years 2015-2019 from major acade
databases

indeed more

- indicate industries adopting blockchain tecbgyl for
Electronic Data Interchange. - draw conclusions and
make recommendations for researchers

Research Questions

What are the main publishing sources of research
papers related to blockchain technology? (RQ 1)
Who are the top 25 authors in blockchain-related
academic research? (RQ 2)

What are the trends in blockchain-related academic
publications? (RQ 3)

What are the main research topics and research gaps
in the papers published between the years 2015-2019
from major academic databases? (RQ 4)

What are the most discussed industries utilizing
blockchain technology for Electronic Data
Interchange? (RQ 5)

Resear ch limitations

The authors outlined the following research
limitations:

This research is based on secondary data.

The authors aggregate articles from the following
academic databases only: Web of Science, EBSCO,
Springer SpringerLink, Elsevier ScienceDirect,
SSRN, Emerald Insight, SCOPUS.

All articles analyzed are written in English.

There are no geographical limitations for the
research.

The authors utilized the methods of content anglysi
and machine learning to identify the main trends an
topics.

i This research is a systematic stand-alone litexatur
review on the topic of blockchain technology apptyi
grounded theory.

According to Fink, “a rigorous stand-alone literatu
review must be systematic in following a methodatal
approach, explicit in explaining the proceduresvwch it
was conducted, comprehensive in its scope of ifnatuall
relevant material, and hence reproducible by othdrs
would follow the same approach in reviewing theidop
[15].

Following the concept of Fink [15] and grounded
theory, the authors focused on utilizing methodat th
increase the reproducibility of the research: bibltric
analysis, keyword analysis and text mining.

In order to choose publications for this reseatbb,
authors carried out a keyword search based orethedcd
“blockchain”. This method was used in the artictds
previous researchers [16-20]. Suitable articles ewer
identified and downloaded by the authors to thaiatase.
The authors aggregated all the publications froh52@

nf919 with the keyword “blockchain” from the major

academic databases listed above. The followingpeters
of the selected articles were manually checked Hey t
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authors in order to confirm that they met the cidte entertainment. Text in documents does not needeto b
established for this research: title, abstractylargs. annotated. “Amazon Comprehend uses a Latent Détichl
After the manual validation of the collectedAllocation-based learning model to identify topins set
publications related to blockchain technology andf documents. It checks each document to deterihime
exclusion of duplicates, the authors obtained aliete of context and meaning of the word. A set of words difien

9,780 publications for further analysis. belong to the same context in the entire set obiohents
constitute a topic. A word is associated with adop a
[ RQ 1 ] [ RQ2 ] [ RQ3 ] { RQ 4 ] [ RS ] document based on how often the topic is in themhant

and how close the topic is to the word. The sanrel wan

be associated with different topics in differentadiments
depending on the distribution of topics in a patac
document” [27].

To identify major topics and indicate the most

discussed industries for blockchain technology &dop

the authors downloaded the abstracts of all thaestfrom

the database to Amazon Comprehend and utilized tool

Dataset of
9,780 primary paper:

[ l l ] topic modelling [27]. After the data processing #uthors
Publishin obtained word groups related to 100 topics andstaofi
9 Authrors Keywords Abstracts

i RQ2 RQ3 RQ4,RQ5 articles related to every topic. As a next step,ahthors
l l reviewed the abstracts of articles related to et@pic to
' identify similarities, formulate the names of topiand

Bibliometric analysis Keyword enalysis Textmniog indicate the most discussed industries for blocikcha

Tool - NVIVO 12 Tool - NVIVO 12 Comprehend technology adoption.

4  Themain findings
Analysis of the database created by the authorsdbas

Interpretation of

'““"S'I”e'“e“ on the search with the keyword “blockchain” resilte
J J 1 J 1 9,780 publications; a breakdown by years is preseint
Answer on RQ 1 Answer on RQ 2 Answer on RQ 3 Answer on RQ 3 Answer on RQ 4 Flgure 1 and a breakdown by databases IS presmted
‘ ‘ ‘ | Figure 2.
Results and S
Suggestions for () =

Further Research

| 361

Figure 1 Conceptual model of Research

To answer research questions 1 and 2, the autkeds u
the method of bibliometric analysis. To find thesaer for
research question 3, the authors used keyword sisaly
Bibliometric analysis and keyword analysis were
conducted using special software — NVivo 12 by QS
International [21]. ©
NVivo is a qualitative data analysis software pagka -
widely used by researchers [22-26] and employs &l wc - | :
count and word cloud metric to find common themes  *°'® #E  0 vear
between articles. As a result of the content aealya 9 vy

number of common themes were generated by NVivo 12. kigyre 2 shows that the development of the intérest

To answer research questions 4 and 5, the auth@igckchain has promoted academic research andithare
applied the text mining method utilizing the teclugy of  yreakthrough in 2017.

natural language processing powered by Amazon
Comprehend. Amazon Comprehend is a natural language
processing (NLP) service that uses machine leartong
find insights and relationships in texts. Amazon
Comprehend can be used to examine the content of a
collection of documents to determine common therRes.
example, you can provide Amazon Comprehend with a
collection of articles on topics such as sportditips, or

| 1492

-

| 123

--
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Table 2 shows that IEEE Access and Future Genaratio
Computer Systems are the leading journals for loloain-
related academic publications.

8 s Research Question 2. Who are the top 25 authors in
- 2 blockchain-related academic research?
| | 1 5
- 2 3
L & & & & N
Q?e 2 O\Qfo ‘{’\a c,\é\
G R <
Oq'é & &
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Figure 3 Number of articles by databases

3113

Figure 3 shows that Scopus and Springer are the twc
main academic databases for articles on blockchain.

Research Question 1. What are the main publishing = i
sources of research papers related to blockchair 2015 2016 2017 2018 2019
technology? Figure 4 Number of authors by year

Further analysis of the database created by theesut ) ] ]
led to the following findings on the main publishin ~ Figure 4 shows rapid growth in the number of author
sources for blockchain-related academic researabl¢Tl) Publishing on  blockchain-related topics; there is a
and the top 25 journals publishing on the topid{@z).  breakthrough in 2017.

Table 1 Distribution of sources 2015-2019

ZHANGY.
Source Number of sources | Number of articles WANG X.
Journal 1234 3837 WANG ).
Conference 1025 2693 uy.
Books 432 923 WANGY.
Research Paper 68 88 Loy,
Workshop 102 385 XUX
Lecture Notes 9 141 J J'
Other 719 1067 I Z‘
. WANG H.
Journals and conferences are the main sources ™
blockchain-related publications from 2015 to 2019. uuJ.
ZHANG X.
Table 2 Top 25 journals (2015-2019) WEBER .
Journals  Number of articles LU X.
|IEEE Access 138 CHEN L.
Future Generation Computer Systems 132 ZHANG ).
Economist 39
Sensors (Basel, Switzerland) 35 POTTS ).
Advances in Intelligent Systems and Computing Journal 31 LIX.
Journal of Medical Systems 31 DRESCHER D.
Handbook of Blockchain, Digital Finance, and Inclusion 30 '
Applied Energy 29 KIMS.
Computer Journal 29 WANG S.
Computer Law & Security Review 29
Journal of Network and Computer Applications 29 .
IEEE Internet of Things Journal 28 Figure 5 Top 25 authors (2015-2019)
Advances in Computers Journal 27
Information Sciences 27 . . . .
International Journal of Information Management 27 As is evident from Figure 5, authors from Asian
IEEE Communications Magazine 24 i i i i i
HEREH R PSTIERNRE e A A = countries are the leaders in publishing articléated to
International Journal of Recent Technology and Engineering 23 blockchain.
Security and Communication Networks 21
Computer Networks 20
Energy Procedia 20
IEEE Spectrum 20
New Scientist 20
Business Horizons 19
Communications of the ACM 19
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Table 3 Top 25 authors from 2015-2019
2016

Number Number

Author Author Author

%

of Articles

Chuen D.LK. 3 Hegadekatti K. 11 DrescherD.

AliS.T. 3 HernandezP. 9 SwanM.

Bhaskar N.D. 3 DeFilippi P. 6 DannenC. 13

Aron J. 2 XuX. 5 Dhillon V. 12

Hanke T. 2 Potts J. 4 Hooper M. 12

Marsden C. 2 Lis. 3 MetcalfD. 12

Peters G.W. 2 Holden J. 3 Hegadekatti K. 1

Decker C. 2 Kiayias A. 3 ChohanU.W. 9 LiuY 16 LiuY 17
Peters G.W. 2 BaertR. 3 DrucbertA. 8 ChenlL. 15 WanglL 17
Venegas P. 2  Irving G. 3 AbuelAtaN. 8 BergC 15 Zhang X. 17
Papadopoulos G. 2 Chapelle A. 3 KaalW.A. 8 LiH 15 LiuX 16
LEE Kuo Chuen D. 2 Huckle S. 3 LiX 8 LiuJ 15 ZhangJ 16
Norta A. 2 BymeM. 3 LY. 8 WangJ 15 LiuJ 15
Guadamuz A. 2 SGY. 3 DeFilippi P. 7 LiuX 13 WangH 15
Wang Y. 2 PanayiE. 3 ChensS. 7 DannenC. 12 XuX. 15
van Lier B. 2 Marchesi M. 3 LEE Kuo ChuenD. 7 Chohan U.W. 12 LiH. 14
Barkatullah J. 2 TaftDK. 3 PeckM.E. 7 lyerK. 12 Lz 14
Noizat P. 2 SaxenaP. 3 PassR. 7 LY. 12 LiuZ 14
BaertR. 2 Faisca J.G. 2 WanglJ. 7 LiJ. 12 LiX. 13
Nian L.P. 2 CromanK. 2 XuX. 7 Poujol P. 11 WangC. 13
Andrychowicz M. 2 Deichler A. 2 Bartoletti M. 6 LiuZ 11 KimS. 12
McCorry P. 2 JuelsA. 2 BergC. 6 LiuH. 11 Mohanty D. 12

Table 3 demonstrates the top 25 authors for eaah ye Research Question 3. What are the trends in
from 2015 to 2019. This table illustrates how Asaaithors  blockchain-related academic publications?
became the leaders in publishing articles related To ascertain the current and past trends in blakeh
blockchain. related academic publications, the authors utilized
keyword analysis powered by NVivo 12.

Table 4 Top 25 keywords by trends for the year&-Zm19

Position Keyword Position in Position in Position in Position in Position in
(2015-2019) 2015 2016 2017 2018 2019
1 Blockchain 2 1 2 1 1
2 Bitcoin 1 2 1 2 4
3 Cryptocurrency 3 3 3 3 5
4 Smart Contracts 17 5 4 4 3
5 Internet Of Things 6 9 5 5 2
6 Ethereum 56 7 6 7 6
7 Distributed Ledger Technology 51 4 7 6 8
8 Security 331 49 9 8 6
9 Privacy 307 10 8 10 8
10 Blockchain Technology 137 14 10 9 9
1 ICO n/a n/a 16 1 22
12 Peer-To-Peer 5 8 24 13 11
13 Artificial Intelligence 29 36 21 12 13
14 Distributed Ledger 50 n/a 17 17 12
15 Fintech 62 16 14 15 20
16 Trust 361 999 15 16 19
17 Cloud Computing n/a 1 22 19 15
18 Technology 158 50 12 24 17
19 Big Data 119 29 13 32 14
20 Decentralisation 1 45 1 14 18
21 Supply Chain n/a 167 25 28 24
22 Cryptography 8 18 18 22 27
23 Distributed Computing 201 6 26 18 122
24 Machine Learing n/a 136 40 26 16
25 Consensus n/a 58 51 21 21

Table 4 summarizes the changes in the top 25 kedsvompublished in 2018 and 2019 have the greatest inypeitte
of academic publications related to blockchain f@@5 whole spectrum of studies related to blockchain.
to 2019. Due to the large number of publicatiomsclas
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From 2015-2018, the main sustainable trends in This trend is also relevantin 2019, but it is @l that
publications related to blockchain were: blockchaira general trend for future research may be forradlats
bitcoin and cryptocurrency. follows: the introduction of blockchain technology

various industries.

Cryptocurrency Bitcoin
Distributed
Blockchain Ledger
Technology Technology Peer-To-Peer
Secu
Internet Of Things iy
Distributed Cloud Machine
~ Ledger | Computing Learning  Technology
Artificial Deacentral Fintech Consensus
Intelligence ization
Supply
Chain
Access
Blockchain Smart Contract Privacy Big Data Trust ICO Multi Control

Figure 6 Top 25 keywords in 2019
Figure 6 demonstrates the top 25 keywords ¢ AR AT
blockchain-related academic publications in 201¢ BITCOIN TRANSACTIONS
Comparing Table 4 and Figure 6, the trend o INTERNET TECHNOLOGY
implementation of blockchain technology in various BOVERNANCE TECRNOLOGY
industries becomes more evident. Publications abo
cryptocurrencies are still a hot topic for the stifc
community, but the focus of researchers is changing BATAFROTECTION, PRIVACY
other industries: the Internet of Things, artificia ETHEREUM SMART CONTRACTS
Intelligence, big data, cloud computing, machir@®ng,  fnTecH TECHNOLOGY INNOVATION
the supply chain. From the authors’ point of vighe
interest of the blockchain-related scientific conmityifor
fintech is decreasing due to decreasing attentiothé
topic of cryptocurrency. But the authors think thlais
trend will change in a couple of years due to tledasing

amount of new non-crypto-related blockchain usesas Figure 7 highlights the ten main research topics an
) ) research gaps in the papers published betweenets y
Research Question 4. What are the main researchp15.2019 from major academic databases. Despite
topics and research gaps in the papers publisite®er onsiderable interest in cryptocurrency and fintesie
the years 2015-2019 from major academic databases? gges topics related to other use cases of blaitkch
Based on the results of utilizing the topic moaejltool technology implementation were not so popular ia th
powered by Amazon Comprehend, the authors formiilatgcjentific community. Based on the data presentethé
the top 100 research topics in the papers publise&deen | jist of 100 topics, the following topics aresearch gaps
the years 2015-2019 from major academic databases. and potential areas for further research: blockchai
potential use cases, blockchain for traditional eypn
electronic voting, big data in artificial intelligee,
blockchain for real estate, blockchain and the ation
industry, blockchain technology potential in edi@atand
blockchain for crowdfunding; blockchain for supjolyain
and logistics.

SECURITY

BLOCKCHAIN NETWORK

DIGITAL CURRENCY ECONOMY

Figure 7 The main research topics
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Research Question 5. What are the most discussedAfter identifying the main topics, the authors fdusut the
industries utilizing blockchain technology for Eiemic most discussed industries utilizing blockchain tedbgy
Data Interchange? for Electronic Data Interchange.

BLOCKCHAIN 7659
CRYPTOCURRENCY 4002
INTERNET OF THINGS 2579
FINTECH 1946
EDUCATION 1913
INTERNET 1909
BIG DATA 1616
ENERGETICS 1522
GOVERNMENT 1438
HEALTHCARE 1050
LEGAL 894
DATA PROTECTION 826
806

LOGISTICS
INVESTMENTS |867
FINANCE |'508

ARTIFICIAL INTELLIGENCE [454
GREEN FINANCE | 407
CLOUD TECHNOLOGIES [281
AUTOMOBILE 280
PERSONAL DATA PROTECTION |284
BANKING |i288
INSURANCE |168
SOFTWARE 167
SMART CITY |61
REAL ESTATE 132
MEDIA |34

Figure 8 Industries for blockchain technology adoptfor EDI

Figure 8 presents the 26 most discussed industnies  Asian researchers lead in the publication of blbeka-
blockchain technology adoption. The largest praporof  related articles.
scientific discussions in the papers published betwthe Previous authors focused mostly on understandiag th
years 2015-2019 are related to the blockchain inglosly  basic principles of blockchain technology implenagioin
and was focused on the technology aspects. Thendecand cryptocurrencies. In 2019 a new trend has dpeelt
most discussed industry is cryptocurrency, whiclthes implementation of blockchain technology in various
most well-known use case of blockchain technologiyndustries.
implementation. Despite considerable interest in cryptocurrency and

It is very important to highlight that the resuktgeived fintech use cases, topics related to other usescake
with the help of Amazon Comprehend show that thblockchain technology implementation for Electrobmta
blockchain and cryptocurrency industries becominterchange were not so popular in the scientific
separated in scientific discussions. Publicationsommunity and can be defined as research gaps.
mentioning the Internet of Things industry are thid The most discussed industries utilizing blockchain
largest group of interest in academic research dachnology for Electronic Data Interchange are the
blockchain technology implementation. Other indestr blockchain industry, the cryptocurrency industrie t
like fintech, education, internet, big data, en&oge internet of things industry, fintech industry, edtion
government, healthcare, legal, data protection, amddustry, internet industry, big data industry, gatics,
logistics also receive a reasonable amount of tadtein  government, healthcare industry, legal industrytada
the scientific community. protection industry, logistics industry.

5 Conclusions 6  Further research

After the analysis of 9,780 primary papers publishe According to the analysis of relevant literature on
between the years 2015-2019 from major academitockchain, future research on blockchain will fecm the
databases, and adhering to research limitationziled following aspects:

in chapter 3, the authors made the following cagiols: Blockchain potential use cases including but not
Journals and conferences are the main sources fionited to blockchain for traditional money, elemtic
blockchain-related publications from 2015 to 2019. voting, big data in artificial intelligence, blodkain for real

estate, blockchain and the education industry,kologin
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