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Abstract
Blockchain, as a decentralized platform and distributed ledger technology, will complement and

promote the existing centralized system to form a relatively comprehensive ecosystem. A systematic

review of blockchain research on information system (IS) disciplines during the five years from 2016

to 2020 selected dozens of papers from 16 leading IS journals. The technological characteristics and

implementation models of blockchain are introduced, highlighting and discussing its research status

and development in context. Moreover, the future research directions for blockchain in IS are illus-

trated. It aims to discuss the decentralized and emerging technology of blockchain in its early devel-

opment stage and to depict the relevant IS issues that are worthy of further investigation.
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0 Introduction

As an emerging technology, blockchain plays an
important role in cryptographic technologies and appli-
cations, e. g. storage, calculation, interaction, and
transaction. Ref. [ 1] believed that blockchain has the
potential to generate not only the creation but also the
revolution of business activities. Since 2008, when
Bitcoin was introduced and implemented in the finan-
cial market, the sharp rise in the value of Bitcoin has
surprised the entire world, more and more attention
was paid to its foundation, blockchain technology.
Refs[24] found a distributed ledger technology
(DLT), blockchain has been applied to many disci-
plines and industries. For example, partnering with In-
ternational Business Machine ( IBM ), Walmart de-
ployed blockchain technology to track its food-produ-
cing process and to enhance its logistics system.

Blockchain refers to a series of decentralized
tamper-proof ledgers combined as a network rather than
as a centralized platform; anonymity function, crypto-
graphic data, consensus protocol, smart contract, and
reputation mechanism are integrated into a distributed
system that can process disintermediated, precise,
consistent , traceable, and secure services to end-users
at lower transaction costs and without unnecessary in-
tervention. Because of its uniqueness, blockchain has

offered many benefits to business and management,
such as decentralization, intractability and strategic ap-
plications, security and behavior, and operations and
But how
blockchain technology can be effectively implemented,

strategic decision-making, among others.

managed and applied, has become a very important
theoretical and practical issue in information system
{15y >4,

The rapid development of blockchain technology
in practice has attracted attention in the academic com-
munity. Scholars have begun to devote themselves to
the research of blockchain. Some studied the techno-
logical perspective of blockchain’ s operation mode,
technical features, and potential challenges. However,
the research on blockchain technology in the field of
information systems is still very limited. As blockchain
has been in development, scholars have begun to ex-
plore more specific blockchain insights based on purely
descriptive research. Of the many research issues dis-
covered, blockchain-based service provision and tech-
nology application has been the focus of most of the re-
search. This reflects the consistent characteristics of
technological innovation and information systems re-
search, and it shows a clear upward trend toward re-
search on blockchain adoption, absorption, and busi-
ness values. Refs[2,6] found that many blockchain
studies have researched in the fields of economics,
management, or psychology, as well as from the more
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expected perspective of information system.

The goals of this paper are to recognize the main
themes of blockchain in information systems research,
to identify the disciplines of blockchain in information
systems research, and to prospect potential trends of
blockchain in information systems research.

The paper is organized as follows. Section 1 pro-
vides an overview of the technological feature and the
service model of blockchain, as well as its transaction
procedure. Section 2 presents a literature review results
and explanations. Section 3 illustrates the developing
contexts of blockchain in IS. Section 4 discusses future
research about blockchain in IS. Section 5 provides a
conclusion.

1 Technological feature and service model
of blockchain technology

1.1 Technological feature

Blockchain is a decentralized database of a ledger-
proofed transaction system. Without caring about secu-
rity and privacy, the involved entity presents a request
to the blockchain system. Refs[ 1,7 ] proved the infor-
mation can be recorded and processed on the chain if
more than half of the participants accept and admit the
transaction.

Due to a lack of understanding about blockchain
technology, scholars, in its early years, have commit-
ted themselves to study its technical characteristics and
application models. In summary, The core technical
characteristics of blockchain technology are mainly re-
flected in the following ten aspects: decentralization,
disintermediation, immutability, anonymity, smart con-
tract, traceability and provenance, cost reduction,

transparency , security and privacy, and audibility'"""*).

1.2 Service model

In general, blockchain is divided into four catego-
ries; this division includes all of the platforms related
to blockchain technology, such as public, private,

"1 The main

consortium, and hybrid blockchain'"
differences among these four categories are the scope of
the participants and the level of adoption. For in-
stance, the public blockchain is available to everyone;
Bitcoin has become a popular public blockchain infra-
structure. A private blockchain platform is used for an
organization or an enterprise; only authorized entities
can join the system. A consortium blockchain is an in-
tegration of semi-public and semi-private systems that
has specific purposes for organizations and partici-
pants. A hybrid blockchain platform consists of at least

two different types of blockchain systems'?’.

2 Result and explanation

Blockchain-related research has become an inter-
disciplinary study that is not limited to the scopes of
computing, engineering, or encryption. Our study fo-
cuses on blockchain and its relevant issues in informa-
tion systems. The papers selected are from 16 IS-relat-
ed top journals, including ACM Transactions on Man-
agement Information Systems ( TMIS), Decision Sci-
ences (DS), Decision Support Systems (DSS), Jour-
nal of Information Technology (JIT) , Journal of Man-
agement Information Systems (JMIS) , Journal of Stra-
tegic Information Systems (JSIS) , Journal of the Asso-
ciation for Information Science and Technology
(JAIST), Journal of the Association for Information
Systems ( JAIS), Management Science, Management
Information Systems Quarterly (MISQ). The keywords
“blockchain” , “cryptocurrency”, “DLT ( distributed
ledger technology )”, and “ Bitcoin” were used to
search for papers from the journals published between
2016 and 2020.

In total, 46 papers were selected. Fig. 1 shows a
holistic picture of the papers published in these 16

journals.
Total = — 46
International Journal of Information. = 24
Journal of the Association for.. s 5
Decision Support Systems s 4

Management Science = 3
Journal of Strategic Information Systems = 2
Journal of Management Information. = 2
Information Systems Journal » 1
Information and Organization » 1
Information & Management » 1
European Journal of Information Systems = 1
Decision Science * 1
ACM Transactions on Management. * 1
MIS Quarterly 0
Journal of the Association for.. 0
Journal of Information Technology 0
Information Systems Research 0
0 10 20 30 40 50

Fig.1 Publication distribution

Judging from paper publication and distribution,
the study of blockchain is only in its early stage. This
can explain why only 46 papers on blockchain have
been published in the 16 IS journals. Besides, from
2016 to 2020, the number of blockchain-related papers
published has increased (Fig.2). No papers appeared
in 2016; one paper was published in one journal in
2017; 7 papers were published from 6 journals in
2018; 15 papers were published from 8 journals in
2019; and, for the year to date, up to July of 2020,
23 papers have been published from 5 journals.
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Fig.2 Publication trend

Blockchain is a multi-disciplinary technology that
researchers have investigated across a variety of differ-
ent fields. Fig.3 lists all of the possible disciplines of
blockchain research in IS from the 46 papers. Block-
chain and its relevant technologies will spread to more
fields soon, and undoubtedly, more papers on a variety
of blockchain-related topics will be published.

FinTech 9
Supply Chain Management 8
IT Governance 5
Blockchain Adoption 4
Technological Perspective
Marketing
IoT (Internet of Things)
Airline Industry
Wine Industry
Social Communication

NN NN

Loyalty Program

Land Records Management
Entrepreneurship
Enterprise Operational..
DLT

— e e e e e e

0 2 4 6 8 10
Fig.3 Discipline and blockchain research in IS

Researchers have employed a variety of theories in
their study of blockchain, such as the technology ac-
ceptance model (TAM), the unified theory of accept-
ance and use of technology (UTAUT), the regret theory,

the self-determination theory, and the network theory.
Also, researchers have used different qualitative and
quantitative methodologies and techniques to validate
blockchain-related issues. Methodologies (Fig.4) in-
clude case study (10 papers), literature review (10
papers ) , mathematical models (5 papers) , and design
science research framework (3 papers). Specifically,
case study, review, and conceptual framework have
been the most popular methodologies that scholars have
used to conduct blockchain-related research, current-

ly.

Case study 10
Review 10
Conceptual framework 10
Empirical study 8
Mathematical model 5
Design science research 3

0 2 -+ 6 8 10 12
Fig.4 Methdology in blockchain research

3 Developing context of blockchain

In the IS discipline, research into emerging tech-
nology has a similarly developing context, which was
shown in papers on the topics of enterprise resource
planning ( ERP), desicion support systems ( DSS),
electronic data interchange ( EDI), Internet, etc. The
developing context of emerging technology (Fig.5)
consists of four stages: technology improvement, re-
search and development, adoption and absorption, and
business values. The consideration of the 46 papers in-
dicates that blockchain has the same developing con-
texts.

Technology improvement

DLT, Supply Chain Management, Technological Perspective,
Wine Industry

l

Research & Development

FinTech, Supply Chain Management, IT Governance, IoT, Marketing,
Airline Industry, Land Records Management

l

Adoption & Absorption

Supply Chain Management, SMEs

|

Business values

FinTech, Entrepreneurship, Marketing, Airline Industry, Enterprise
Operational Capabilities, Customer Loyalty

Fig.5 A developing context of emerging technology
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The extant blockchain research in IS (Fig.6)
mainly focuses on the second stage of the blockchain
research and development context (25 papers), while
only a few studies are related to Stage 3 blockchain
adoption and absorption (4 papers) and Stage 4 block-
chain business values (6 papers). The first stage of
blockchain technology development is discussed in 5
research papers. Six out of the 46 are review papers
that comprehensively describe the status of blockchain
development, discuss real cases and challenges, and
point out potential research directions.

Comprehensive review | 6
Business values | 6
Adoption and absorption || 4
Research and development context 25
Technology research 5

0 5 10 15 20 25 30

Fig.6 Article distribution among contexts

3.1 Technology improvement of blockchain

The first blockchain development context is tech-
nology improvement that is directly related to the vari-
ous features of blockchain. In the selected articles, the
scholars paid attention to the different types of block-
chain, the popular blockchain platform, technical im-
provement in blockchain mining, and DLT.

Ref. [9] distinguished two types of blockchain,
permissionless, by a case study of the wine industry,
and they note that, although both drivers and barriers
exist for each of the two types of blockchain, enterpri-
ses could implement both types of blockchain under
certain conditions. Ref. [ 10] investigated one popular
permissible blockchain Hyperledger Fabric used in food
distribution to estimate the challenges of the mecha-
nisms and the infrastructures of the blockchain. Tech-
nically, blockchain still has issues regarding transac-
tion and mining that can be resolved by classical theory
and mechanisms, i. e. game theory and a reward
mechanism. A text mining technique was employed to
investigate DLT development, and Ref. [11] found
that the developing pattern is similar to that of Gartner’s
Phases of the Hyper Cycle. The benefits and challen-
ges of application and adoption with DLT were dis-
cussed in this paper, as well.

3.2 Research and development of blockchain
The second development context of blockchain is
research and development, which is the targeted re-

search stage, right now. Refs[ 12-13 ] were seeking to
integrate blockchain into different disciplines with other
technologies to solve problems that cannot be dealt with.

A blockchain-based money payment framework
was modeled to analyze users’ recognition in the trans-
action process. Based on an analysis of potential block-
chain investment in Enterprise 8-K filing, the study il-
lustrated the relation between investor reaction, cryp-
tocurrency value, and blockchain technology empha-
sized the drivers of investing in Bitcoin. Compared with
a more centralized clearing procedure, the decentral-
ized clearing process can also solve the issues of bank-
ruptcy and liability. Ref. [ 14 ] posited that blockchain
could be used to resolve financial exclusion and to fa-
cilitate financial inclusion in less-developed areas.

Many features of blockchain are key factors that
affect food supply chain systems. Among blockchain
features, traceability, audibility, immutability, and
provenance were found to be the most important factors
that impact the agricultural supply chain. One case
study evaluated the relation among blockchain technol-
ogy, stakeholders, and business models. One study
looked at a blockchain-based e-commerce supply chain
framework that was constructed to improve security and
traceability. Ref. [ 15 ] attempted to build a block-
chain-based immunization management infrastructure to
achieve a strong vaccine supply chain system.

Based on a case study of decentralized autonomous
organizations ( DAO ), a blockchain-based framework
of information technology (IT) governance was built.
Ref. [16] conducted a supervised machine learning
approach to decode some unidentified Bitcoin transac-
tions, to estimate illegal activities. If this proposed
method can be validated, it will be good for organiza-
tional regulation and compliance. In another study,
Blockchain was embedded into the crowd work platform
to enhance governance performance and to consolidate
organizational value. Blockchain technology has the
potential to improve governance regulation, especially
regarding security and accessibility.

Through a time-series empirical study, the ex-
change rate of Bitcoin was investigated to check how
technical and economic factors impact rate changes un-
der different market conditions. Ref. [17] conducted
to investigate the influence of participants in social
media on the value of Bitcoin. Interestingly, the silent
majority was found to play a more important role in val-
ue fluctuation.

Blockchain technology can be integrated with an-
other emerging technology, Internet of Things (IoT) , to
secure sensor data. The integration of these two ad-
vanced systems will promote the performance of data



150

HIGH TECHNOLOGY LETTERSI Vol. 27 No. 2| June 2021

processing to a higher level. Based on the features and
the advantages of blockchain, Bitcoin has the potential
to form self-organizing communities and to implement
interactions between members. Ref. [ 18 ] believed in
marketing, the Logarithmic Market Scoring Rule ( LM-
SR) has issues of availability, security, and privacy;
blockchain technology can resolve these problems.
Ref. [ 19] implemented a blockchain-based system de-
sign to build a system for land management. The per-
formance of a blockchain-based Airport Collaborative
Decision Making Platform ( A-CDM) was observed to
evaluate sustainability in airport operational manage-

ment.

3.3 Adoption and absorption of blockchain

The third research is adoption and absorption. An
enterprise’ s capability of adopting or absorbing block-
chain technology is critical to the enterprise generation
of business values related to blockchain. At the current
stage of blockchain, the supply chain is a system to
which practitioners apply blockchain technology, ai-
ming to achieve high levels of traceability, security,
and transparency.

A framework was published to explain how block-
chain adoption worked among institutional, market,
and technical factors. An empirical study focused on a
comparison of individual-level blockchain adoption be-
havior between India and the USA, providing strong re-
search into behavioral theory-based blockchain adop-
tion. Ref. [20] investigated how the enterprise can ap-
ply blockchain adoption to supply chain management.
A small supply chain components were highlighted;
among them were °relationship, information quality,
service quality, supply uncertainty, mass customiza-
Ref. [ 21 ] discussed

the blockchain adoption for small and medium enterpri-

tion, and delivery reliability ’.

ses (SMEs) which focused on competitive advantage,
complexity, and cost reduction.

3.4 Business value of blockchain

After Bitcoin has shown huge profits and influence
in the financial markets, more and more people no lon-
ger regard blockchain as merely a financial speculation
instrument ; cryptocurrency’ s foundation in blockchain
may become a general and valuable tool in practice.
Blockchain has great potential to be transformed into
business values. Researchers should focus on the differ-
ences between various blockchain applications and ana-
lyze the value creation mechanism of blockchain with
the support of relevant theories. Refs[22-23 ] carried
out the potential questions including how to integrate
blockchain into enterprise business process, how to use

blockchain to enhance enterprise core competitiveness,
and how to employ blockchain to strengthen enterprise
strategy and decision making.

By comparing five blockchain-related enterprises,
the study created business models to illustrate how mar-
kets can be differentiated for enterprise and how the
enterprise can transform blockchain to business values.
Ref. [ 24 ] considered how blockchain technology trans-
forms itself to business values with a case study in the
airport industry, such as employee benefits, informa-
tion security, and organizational enablement.
Ref. [ 16 ] represented the enterprise operational capa-
bility by the total assets that influence the implementa-
tion of the blockchain.

hances the perceived value of customer loyalty by stim-

Blockchain technology en-
ulating both extrinsic and intrinsic factors.

4 Future research direction of blockchain
in information system

With the support of physical virtualization and
self-service, blockchain can continue to provide di-
verse functions for enterprises. Enterprises can use
blockchain to quickly expand the business scale while
maintaining the standardization and high quality of
products or services. Also, the strong service capabili-
ties of blockchain can provide a good environment for
enterprises to conduct business and service innovation.
Through continuous improvement, enterprises will have
more creativity and agility. The future research direc-
tion and enterprise management issues of blockchain
are blockchain integration and low-carbon economy,
strategic planning and implementation, emerging com-
panies and market structure, B2B, B2C and C2C com-
munications and cross-organizational governance and

collaborative cooperation.

4.1 Blockchain integration and low-carbon econ-
omy

Due to geographical, cultural, and market limita-
tions, enterprises have huge differences in accessing
and adapting information resources, leading to unbal-
anced opportunities and unfair competition. The dis-
tributed network and the agile interoperability of block-
chain will greatly improve the ability of enterprises to
obtain information resources and to fulfill IT-relevant
challenges. Hence, future research can be conducted
based on the theory of technology diffusion, technologi-
cal innovation, and resource endowment and informati-
zation, to study blockchain related information issues
and service modes of the blockchain economy.

Both the low-carbon economy and ecological civi-
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lization require the support of emerging technologies
with low pollution and high efficiency. Blockchain is
this type of emerging technology. Blockchain can pro-
vide economies of scale, a green IT environment, and
a low-carbon economy. Based on general growth theo-
ry, economic externality theory, and economies of
scale theory, future research can be targeted at the ef-
ficiency and greenness of blockchain in the develop-
ment of a low-carbon economy and the efficiency of that
economy.

4.2 Enterprise strategic planning and implemen-
tation

Strategic planning and implementation are the key
issues that influence the development and success of an
enterprise. Business strategies require the blockchain
to coordinate with IT and other technical strategies.
Faced with a variety of different strategies, the question
of how an enterprise will choose its blockchain model
(to match its business and other technical strategies)
will offer a new challenge. In the future, relevant re-
search should be conducted based on strategic choices,
strategic matching, and dual capability theory. For ex-
ample, questions might include how to choose an ap-
propriate blockchain usage model, how to use block-
chain to support business and other technical strate-
gies, and how to use blockchain to enhance strategic
flexibility, among others.

4.3 Emerging companies and market structure
The development of emerging companies and the
burgeoning of multinational companies are related to
blockchain technology. Because blockchain can im-
prove the cooperation and innovation of an enterprise
by integrating a variety of resources through a decen-
tralized platform, it has an impact on both enterprise
profits and management models. Based on the theories
related to international trade, service science, produc-
tion and operation, and industrial organization, future
research should be focused on global blockchain opera-
tions systems, blockchain tertiary industry service mod-
els, and blockchain-related businesses or industries.
Market structure is an important issue. Faced with
competition and cooperation in the banking, telecom-
munications, mining, and energy industries, research
on oligopoly or monopoly competition provides logical
explanations and reliable solutions. As blockchain de-
velops, the traditional market structure may undergo
major changes. Under the blockchain system,
Ref. [25] believed it is unclear whether the future
competitive landscape will be one in which small enter-
prises will cooperate through a blockchain network to

compete with large enterprises or one in which large
enterprises will build networks, through blockchain, to
attract partners. Future research can use the business
ecosystem theory, game theory, cross-organizational
governance theory, and incomplete competition theory
to study the blockchain business ecosystem, blockchain
business cooperation models, and the competition of
monopoly or oligopoly through the blockchain platform.

4.4 B2B, B2C, and C2C communications and
cross-organizational governance and collabo-
rative cooperation

Blockchain will bring us a richer way of comple-
ting both communication and transactions. It will have
an impact on B2B, B2C, and C2C transactions, and
even on new e-commerce models. The existing re-
search on e-commerce is still focused on transactions
among physical products. Blockchain will greatly in-
crease virtual service products and services. Based on
e-commerce theory, marketing theory, and consumer
behavior, and psychology theory, research can be con-
ducted on issues such as e-commerce models, market-
ing model innovation, consumer purchasing behavior,
and IT service usage habits.

As competition between enterprises gradually
evolves into a competition between supply chains,
cross-organizational governance, and collaborative co-
operation are becoming important issues. Blockchain
may contribute to new IT application rules and IT in-
vestment structures. How to use blockchain to form a
governance model that conforms to supply chain struc-
ture while it offers competitive advantages is an impor-
tant research direction. Specifically, based on the the-
ories of information processing, inter-organizational re-
lationship governance, strategic alliances, and resource
dependence, future research may study issues such as
blockchain and cross-organizational cooperation mod-
els, cross-organizational governance models, and stra-
tegic partnerships, among others.

5 Conclusion

For the study of blockchain application and adop-
tion and blockchain-centric management issues, we
need to understand the technological characteristics,
the potential advantages, the implementation risks and
governance, adoption and absorption, and the business
value of blockchain. Also, the integration and the col-
laboration of blockchain with other emerging technolo-
gies, like IoT, cloud computing, and 6 G, determine
that the relevant research objects are not just one or two
enterprises, but the entire blockchain network-and
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even the business ecosystem.

Blockchain is one of the most revolutionary tech-
nologies in the development of ICT. The benefits of ca-
pability, interoperability, scalability, and agility of
blockchain provide a potential foundation for research
in the IS disciplines. The future research of blockchain
in IS will move forward to its adoption and absorption;
furthermore, both blockchain-related traditional and
emerging enterprises will seek approaches to transform
blockchain to their business values.
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