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1. INTRODUCTION

mportance of organizational knowledge is indisputable today for the success of any business

organization on a market that is continually changing and is, especially lately, disrupted by
various events — diseases (COVID-19), natural disasters (earthquakes), wars (Ukraine), or logis-
tic problems (truck drivers shortage, Suez Canal obstruction). Critical knowledge must be deter-
mined and obtained from sources within and without organization, as is accentuated in Quality
management systems — Requirements standard, ISO 9001:2015 (Kahler et al., 2016), which was
again confirmed in 2021 (International Organization for Standardization, 2015). For this reason,
knowledge management should be an integral part of organization management, ensuring that
knowledge management processes have the continuous support that they need.

The use of various information technologies to foster knowledge management processes has
been investigated by various authors (Becerra-Fernandez & Sabherwal, 2014; Dalkir, 2017; de
Carvalho & Ferreira, 2001; Lovrencic¢ et al., 2017) because it offers many possibilities for im-
provement of business processes that organization can benefit from and gain competitive advan-
tage. It is not exaggerated to say that knowledge management can benefit from almost any in-
formation technology, and therefore this research continues with the emergence of new technol-
ogies, including blockchain technology.

The paper is structured as follows. In Chapter 2 is given an overview of knowledge management
processes and well known technologies for their support, and in Chapter 3 are described the ba-
sics of blockchain technology. Chapter 4 investigates benefits of blockchain use for knowledge
management processes, and Chapter 5 advantages and disadvantages of blockchain technology
in general. Potential directions for future research are described in Chapter 6, and in chapter 7
the conclusion is given.
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2. KNOWLEDGE MANAGEMENT PROCESSES AND TECHNOLOGY

The flow of knowledge through organization is enabled by knowledge management processes
that are part of knowledge management architecture, which also includes various mechanisms,
technologies, systems and supporting infrastructure. There are numerous proposals for names
and number of those processes. For example, Wei and Yeganeh (2013) list suggestions from six
different papers and Dalkir (2017) gives a review of seven approaches to knowledge manage-
ment cycle. In general, knowledge management processes can be divided into four phases:

1.  Knowledge capture/creation: First phase of knowledge management cycle that is focused
on obtaining new or existing knowledge, which resides within or without organization and
is necessary for its business.

2. Knowledge storing: The phase in which different methods and technologies are used for
processing, codifying and storing knowledge in various formats that are appropriate for
sharing and using.

3. Knowledge sharing: Often mentioned as the most important phase, it ensures that knowl-
edge is accessible in an understandable form and at the right time to employees that make
decisions and perform actions.

4. Knowledge application: Last phase refers to the application of knowledge in business,
whereby the knowledge that is applied can be one’s own or someone else’s.

Information technology is an integral part of knowledge management since it began to be stud-
ied as a scientific discipline. This is depicted in well-known Stankosky’s (2005) four pillars of
knowledge management: leadership, organization, learning and technology; where informa-
tion technology such as e-mail, data warehousing, search engines, decision support and man-
agement tools are mentioned. During years many ,.traditional” and also emerging technolo-
gies were and are used for support of knowledge management processes, for example databas-
es, content management systems, decision support systems, lessons learned systems, data min-
ing, blogs, big data analytics, machine learning. augmented reality, natural language processing
and semantic technologies. For a large number of emerging information technologies, the ben-
efit for supporting knowledge management processes, and thus the organization’s operations, is
assessed. Blockchain is also one of those technologies.

3. BLOCKCHAIN TECHNOLOGY

It is considered that work on blockchain began when Haber and Stornetta (1991) described the
procedure of secure time-stamping of digital documents, and then gained interest after famous
mail and paper from Nakamoto (2008) that proposes a bitcoin as electronic cash with peer-to-
peer network and proof-of-work chain. The first implementation of blockchain was in 2009 as

the public distributed ledger for bitcoin transactions, meaning that a ledger is distributed over
network (Chowdhury et al., 2019).

There are many papers that in detail explain blockchain technology (Belotti et al., 2019; Chatterjee
& Chatterjee, 2017, Murray, 2019; Sahani et al., 2020; Yaga et al., 2018), which can be described
in the simplest way as a shared distributed database. In the blockchain, content is stored on a de-
centralized public ledger that ensures tracking of history of all transactions and thus provenance of
data, information and knowledge. Encrypted content, distributed ownership and distributed phys-
ical structure of the ledger ensure trust and security. Blocks in a ledger are connected into chains,
and each block has a block header and block data. Block header contains information about block
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number and size, time of creation, previous block hash value, block data hash representation and
nonce value, whereas block data are stored transactions and ledger events ( Yaga et al., 2018). There
is no need for intermediaries and interactions can be trustless and permissionless. For example,
blockchain enables use of smart contracts — certain actions (such as transfer of some asset) can be
predefined and automatically executed when certain conditions are met, without a third party (Be-
lotti et al., 2019), enabling automation of business workflow. Blockchain can also store non-fungi-
ble tokens (NFTs) that are unique and can identify something or someone, thus proving the exist-
ence and ownership over any digital asset which is the object of a smart contract (Wang et al., 2021).

On Figure 1 is depicted a simple representation of the process of creation of a new block. The
important part of the process after initiation of a blockchain change is that transaction has to be
validated by computers on the network with consensus protocols, such as Proof of Work (PoW)
or Proof of Stake (PoS) (Sriman et al., 2020). Once verified and added to blockchain, block is
immutable, irreversible and resilient. This is why its use is investigated in many domains be-
yond cryptocurrencies, and one of them is knowledge management.
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Figure 1. Creation of a Block in a Blockchain
Source: Houston, 2022.

4. THE USE OF BLOCKCHAIN IN KNOWLEDGE MANAGEMENT PROCESSES

Since knowledge management continuously makes use of new technologies to support its pro-
cesses, there is also ongoing research and proposals of possible application of blockchain for
this purpose. The aim of this research was not only to find scientific papers about the topic but
also suggestions and ideas from professional perspective, such as business magazines and pro-
fessional blogs, so that the scope of the interest and practical use in business organizations can
be viewed from different perspectives. For this reason, only Google and Google Scholar were
searched with keywords “knowledge management processes”, “knowledge creation”, “knowl-
edge acquisition”, knowledge storing”, knowledge storage”, “knowledge sharing”, “knowledge
distribution”, “knowledge use” and “knowledge application” combined with “blockchain”. Re-
sults directly connected to knowledge management processes in business organizations and
blockchain features that would improve them were taken into account. For given conditions,

only few papers described below and no relevant other sources were found.
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Investigation of Scopus citation database papers about general use of blockchain for knowl-
edge management was done by Frozza et. al. (2019) and the authors found nine papers in total
and several proposals for blockchain application in all knowledge management processes, nam-
ing decentralization, immutability, traceability, anonymity, distrusting, transparency and smart
contracts as its important features. Akhavan et al. (2018) argue that blockchain should be used
in knowledge management because of various features: for knowledge creation because of col-
lective verification and transparency; for knowledge storage because of transparency, decen-
tralization, immutability and integration; for knowledge sharing because it ensures intellectual
property rights; and for knowledge use because of security and access control. Yuman and Go-
yal (2022) propose model of enterprise knowledge management blockchain technology platform
that ensures verification, security and anonymity of knowledge creation and transfer with the
use of private keys, using distributed and decentralized knowledge base. Framework for knowl-
edge acquisition system with secure, immutable and irrevocable blockchain-driven decentral-
ized knowledge base is proposed by Majeed & Hong (2018), which will enable secure submis-
sion of rules with public and private keys. Decentralization, immutability and establishment of
trust are also features that improve processes of knowledge storage and sharing (Adeleke, 2019).
Other features that make blockchain technology useful for knowledge sharing are transparency
and security (Hu et al., 2018; Philsoophian et al., 2022), as well as security, trust, immutability,
distribution and traceability (Pastor et al., 2020).

According to purpose of knowledge management processes, known features of blockchain and

analyzed literature, most important benefits of blockchain technology that can be identified for

specific processes/phases are:

1. Knowledge capture/creation: provenance of captured/created knowledge and trustwor-
thiness of data sources,

2. Knowledge storing: distributed, decentralized knowledge storage and decreased possibil-
ity of knowledge manipulation,

3. Knowledge sharing: no intermediaries in knowledge sharing and facilitated sharing be-
cause of decentralized storage,

4.  Knowledge application: self-execution through smart contracts and automation of busi-
ness workflow.

5. ADVANTAGES AND DISADVANTAGES OF THE USE OF BLOCKCHAIN

In previous chapter are described many positive perspectives of implementation of blockchain
technology. One of most mentioned advantages is security of stored data, information and
knowledge, because of use of cryptography, decentralization and need for network consen-
sus for any change in a ledger. The way in which each block is created ensures immutability of
stored information, which becomes permanent and uneditable. The whole process brings even
more advantages in form of transparency and trustless and permissionless interactions, but also
ensures authorship and ownership of created knowledge (NFTs) and proof of knowledge.

When adopting blockchain in knowledge management, organizations should not be aware only
of its benefits and advantages, but also of disadvantages in general. Important disadvantages
that organizations have to take into consideration before implementation of blockchain technol-
ogy in knowledge management and for specific knowledge management processes are:
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. Scalability: The number of transactions per second (TPS) of blockchain technology is still
low; according to various sources, Bitcoin has 7-14 TPS and Ethereum 20-35 TPS where-
as Visa has 1700 TPS.

. Cost: Transaction fees can significantly vary, depending on various factors (Clarke, 2022)
as well as mining and service fees.

. Storage limitations: Compared to standard data and knowledge bases, the size of Ethere-
um Blockchain (978 GB) and Bitcoin Blockchain (406 GB) is small, but largely affects the
scalability. Up to date size can be checked at https://ycharts.com.

. Sustainability issues: Energy consumption depends on consensus method — Bitcoin
has estimated energy consumption of 132.42 TWh/year (comparable to Argentina), and
Ethereum 0.01 TWh/year (comparable to Gibraltar). Up to date energy consumption esti-
mate and comparison with countries can be checked at https:/www.statista.com.

. Questionable future value: As with any new technology, organizations may not see future
value of use of blockchain when considering other technologies and blockchain advantages
versus mentioned disadvantages, as well as possible contrary information in media.

6. FUTURE RESEARCH DIRECTIONS

Blockchain technology is continuously investigated for application in many domains and for
various purposes. There is also research interest aimed at knowledge management in gener-
al and for specific domains, which was not in the focus of this paper. Surprisingly, there were
only several papers that investigated the use of blockchain technology features specifically for
knowledge management processes and no other relevant web sources were found. This points
out that more thorough research should be made in several citation databases with carefully se-
lected keywords to find out the nature of connection between blockchain and knowledge man-
agement that is currently in the main scientific focus.

Research aimed at blockchain features and knowledge management processes mainly took into
account possible benefits. But, to enable organizations to make decision about implementing
blockchain technology together with other technologies it already uses to support knowledge
management processes, a framework that weighs all advantages and disadvantages for specif-
ic processes and their mechanisms should be established. The framework should take into ac-
count various factors, such as business strategy, importance of specific process and already im-
plemented technologies, as well as extended use of blockchain technology beyond knowledge
management.

7. CONCLUSION

Literature search and overview showed that there is ongoing research about blockchain and knowl-
edge management, but mostly not focused on blockchain features and their potential to support
knowledge management processes. Since continuous practice and research proves that many tech-
nologies can successfully be implemented into knowledge management systems, there is large po-
tential also for blockchain technology. Organizations invest resources into areas that will be prof-
itable, and knowledge management is not an exception. This is why consideration of use of block-
chain technology depends on various factors and such investment would probably need justifica-
tion of broader use. However, with advancement of blockchain technology, main disadvantages
have potential to be reduced over time and influence less on profitability issues, making organi-
zations more prone to implement blockchain as a support for knowledge management processes.
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