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Abstract

Blockchain technology has emerged as an important research domain in recent
years. It not only supports the secure and efficient storage and processing of infor-
mation but may also transform the business principles and processes embedded in
traditional centralized organizations and societies. This editorial first provides a
framework that identifies the emerging areas of blockchain research. The key char-
acteristics of this framework in Blockchain 1.0, 2.0, and 3.0 are defined and intro-
duced. The impacts and opportunities associated with blockchain research are iden-
tified and discussed. At last, the six articles in this special issue are characterized
using the proposed research framework of blockchain research.

1 Introduction

The notion of blockchain technology and its applications in various business
domains have attracted a lot of attention. Although the most well-known applica-
tion of blockchain technology is Bitcoin, its applications go far beyond cryptocur-
rency. In this editorial, we introduce six articles included in our special issue which
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encompass a number of important topics on blockchain technology and applications,
and discuss the current status and opportunities of research in this emerging area
mainly from the business perspective.

Blockchain is based upon the novel ideas of a distributed ledger, an innovative
approach of decentralized storage, and secured management of large amounts of
transaction data outside the boundary of a conventional organization. Its advantages
include anonymity, real-time data management, decentralization, and disintermedia-
tion. With these features, blockchain revolutionizes how transaction information is
stored and managed in networked markets and institutions. Currently, the majority
of blockchain applications concentrated in the information technology and financial
domain. But more and more blockchain applications are expanding to other impor-
tant areas like supply chain and the Internet of Things.

Information Systems (IS) scholars are becoming increasingly interested in stud-
ying blockchain technology and applications. This special issue includes six stud-
ies on this topic using various research methods like design science, behavioral
research, or IS economics. As Table 1 shows, previous research (Zhao et al. 2016)
has suggested that the development of blockchain technology has gone through three
generations, namely, Blockchain 1.0 for digital currency (cryptocurrency), Block-
chain 2.0 for digital finance, and Blockchain 3.0 for digital society (Xu et al. 2019).
This editorial extends on this framework to lay a foundation for these six articles and
identify several promising research directions in blockchain research from a busi-
ness research perspective.

2 Blockchain 1.0

The blockchain technologies and applications in digital currency (especially crypto-
currency) is often referred to as blockchain 1.0. Cryptocurrency has attracted a lot
of attention largely because of the rise of the Bitcoin over the past ten years. Bitcoin
has envisioned an innovative form of digital currency—cryptocurrency. Nowadays,
the majority of global blockchain companies are related to cryptocurrency. Crypto-
currency has challenged the traditional paradigm of state-controlled currencies and
the dominant role of central banks, as well as the conventional financial institutions
(Dong 2018). In recent years, many central banks are also preparing to launch their
own fiat digital currencies.

Given the volatile nature of existing cryptocurrencies, they were considered as a
type of risky financial asset (Guesmi et al. 2019). There is a stream of research stud-
ying the cryptocurrency markets from the perspectives of market efficiency, volatil-
ity clustering, and portfolio management (Corbet et al. 2019). The hype of Bitcoin
also led to a lot of research related to Blockchain technology. We conducted a search
of “blockchain” in the Web of Science search engine provided by Thomson Reuters
and found 3,413 published articles (As of 06-26-2020).

The first paper in our special issue “A Scientometric Review of Blockchain
Research” adopted multiple scientometric methods to generate a panoramic view of
the recent developments in blockchain research. It identifies four research aspects
in current blockchain research: underlying technology architecture, privacy and
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security, financial applications, and smart scene applications. Based on the results
of literature detection and structural variation analysis, they suggested two impor-
tant emerging trends in blockchain research: 1) solving problems caused by applying
cryptocurrencies in the real world, and 2) improving blockchain technology based
on specific application requirements.

The second paper “a survey of blockchain with applications in maritime and ship-
ping industry” categorizes recent blockchain research (2015-2018) into four areas:
hardware, software, emerging technology, and business applications. It examined the
impacts of blockchain technology and applications on cost, quality, speed, and risk
assessment in shipping and supply chain management. The authors found that the
mechanisms of blockchain that can greatly improve the efficiencies of international
shipping and supply chain. Lastly, the study evidenced the increasing transparency
and accountability of international shipping provided by blockchain technology.

3 Blockchain 2.0

Blockchain 2.0 was often referred to as financial applications of blockchain besides
digital currency, such as securities trading, supply chain finance, and banking instru-
ments (Xu et al. 2019). For instance, blockchain has been transforming traditional
trading methods in practice. Kim and Journal (2018) proposed that blockchain can
reduce the time of key trading processes, including currency transactions and iden-
tity verifications, thereby improving efficiency in record keeping and equity trading.
Similarly, Gomber et al. (2018) suggested that blockchain is a disruptive financial
innovation for supporting new business models and market mechanisms. Moreover,
previous studies have envisaged that blockchain technology can greatly transformed
traditional banking operations through its advantages in speed, accuracy, reliability,
security, and traceability (Arvind and Biot-Paquerot 2018; Mori 2016). Chen et al.
(2017) found that blockchain can change the way banks communicate with custom-
ers, as well as business models and even the banking ecology.

Following this line of research, the paper “The impact of Blockchain on Busi-
ness Models in Banking” studied how blockchain affect banking business models.
It developed a research model that connects IT innovations with the three banking
value disciplines: operational excellence, customer intimacy, and product leader-
ship, and the four generic elements of business models: "what", "who", "how", and
"value". This model was examined through surveying 104 executives of both banks
and non-banks around the world. The results show that all three value disciplines are
significantly affected by blockchain technology.

Another common Blockchain 2.0 application is smart contract that can automati-
cally execute various business processes based on pre-specified concepts and rules.
It has revolutionized traditional financial transaction and payment systems. Two
important extensions of long-term smart contracts are decentralized autonomous
organizations (DAOs) and Decentralized Autonomous Corporations (DACs), which
contain the digital assets and encode the bylaws of an entire organization and corpo-
rations. These concepts are the foundation of the development and user communities
under the emerging Fintech platforms. Moreover, smart contracts are traceable and
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irreversible. They allow transaction records to be maintained publicly in a secure
and trustful environment (Wang et al. 2019). Current application domains of smart
contracts include Decentralized finance (DeFi), supply chain management, Internet
of Things, healthcare, insurance, and financial systems (Mohanta, Panda, and Jena
2018).

The paper “Laying the Foundation for Smart Contract Development: An Inte-
grated Engineering Process Model” proposes an integrated process model for engi-
neering Distributed Ledger Technology (DLT)-based smart contracts. This model
can be iteratively refined by domain experts. It explicitly accounts for the immuta-
bility of the trustless, append-only, and decentralized DLT ecosystem, thereby over-
coming certain limitations of traditional software engineering process models. The
model consists of five phases: conceptualization, implementation, approval, execu-
tion, and finalization. Applying such a model of engineering smart contracts can
help developers better understand and streamline the engineering process of DLTSs.
This model can also serve as a generic framework of supporting DLT-based applica-
tion development in general.

4 Blockchain 3.0

The blockchain technology envisioned a new form of the economy with the core
value of trust. Blockchain 3.0 is a blueprint for popularizing the technology in fields
other than cryptocurrency and finance, such as government, health, science, culture,
and the arts (Swan 2015). It focuses on the regulation and governance of blockchain-
based decentralization in every aspect of society.

A main challenge that blockchain technology aims to tackle is to promote trust
through reliable and efficient information sharing, given its characteristics such as
distributed operation, authentication, the immutability of records, and cryptography.
Luhmann (2018) categorized trust into two types: personal and system trust. Per-
sonal or organizational relationships and emotional bond promote the former type of
trust, while consensus rules enforce the latter. The adoption of blockchain technol-
ogy allows us to replace personal trust with system trust. Therefore, blockchain tech-
nology as a “truth machine” has the potential to reshape the business relationships
and processes in society.

In this special issue, the paper entitled “How can we reduce information asym-
metries and enhance trust in the market for lemons?” explores how blockchain can
reduce information asymmetry in a used car market. They demonstrated that the
blockchain-based platform helps reduce information asymmetries. Trust in the IT
artifact plays a vital role as a mediator in building initial trust in the system itself.
By employing the design science approach, they demonstrated how the provision
of car usage data in a blockchain platform can reduce information asymmetries and
enhance trust in the used car market.

Moreover, blockchain technology has many applications in supply chain manage-
ment. Tracking goods through the production and delivery process requires auto-
mated compliance to freight and trade regulations. Schmidt and Wagner (2019)
argued that blockchain technology limits opportunistic behavior, environmental, and
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behavioral uncertainty. Correspondingly, it could reduce transaction costs and ena-
bles more market-oriented governance structures.

The paper "Processes, Benefits, and Challenges for Adoption of Blockchain Tech-
nologies in Food Supply Chains: A Thematic Analysis" examined the processes, ben-
efits, and challenges of adopting blockchain technologies in food supply chains. This
paper adopted the thematic analysis method to identify seven first-order themes and
two second-order themes in adoption processes; thirteen first-order themes, sixteen
second-order themes, and five third-order themes in benefits; and fourteen first-order
themes and five second-order themes in challenges. Its findings help us to better
understand the benefits and challenges of adopting blockchain in food supply chains.

5 Future research directions

Beyond the three-type categorization of blockchain development, an emerging field
that is based on blockchain technology is Decentralization Finance, often referred
to as ‘DeFi’. It is a novel experimental form of finance that does not rely on cen-
tral authorities or intermediaries like exchanges or banks but mainly utilizes smart
contracts. Technically, DeFi does not refer to a single project but an overall inte-
gration of decentralized financial services and applications that are based on block-
chain technology (Abdulhakeem and Hu 2021). For example, Facebook’s stable coin
Diem aims at offering a global digital payment method independent from financial
institutions. DeFi aims to provide a low-cost, fast, efficient, trustworthy, and com-
pletely transparent global financial ecosystem that operates over the internet without
any central authority and is highly accessible to everyone around the globe (Abdul-
hakeem and Hu 2021).

As the DeFi field is still very young compared to the aforementioned blockchain
research topics, it has many possible research directions with great potential, such
as stable coins, liquidity pools, decentralized exchanges, decentralized governance
mechanisms, as well as unique security issues. We believe that DeFi research will
attract a lot of interests in the near future.
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