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Abstract

The technologies of the fourth industrial revolution facilitate knowledge
management practices in banking and financial industry. Therefore, it is
necessary to create appropriate platforms and mechanisms for using these
technologies in the field of banking. In this research, through Delphi technique
and in three stages, the application of emerging fourth industrial revolution
technologies in the banking and financial industry has been identified. The panel
members consisted of 10 experts in the field of information technology and
finance. After their consensus, 17 emerging information technologies in the
banking and financial sector were identified and their rank was determined
through Kendall test, including data mining, bio-identification system, fraud
detection technologies, touchless ATM, data mining, cloud computing, omni-
channel marketing, artificial intelligence, fintech, biometric, blockchain,
intelligent social networks, artificial neural networks, remote monitoring
technologies, business intelligence, IoT, and digital accounts. Then, the experts
determined the application of these technologies in four areas of banking, i.e.,
marketing, human resources, risk management, and customer orientation along
low, medium, and high scales. According to the experts, all the identified
technologies had medium to high application in the four areas of banking.
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Extended Abstract

1. Introduction

According to  many  researchers,
organizational knowledge management is
still one of the most important sources of
competitive advantage, and improving
organizational performance through the
effective use of this resource is considered
an important issue. (Cui, 2017; Dayan et al.,

2017). Organizations, on the one hand, gain
new knowledge outside the organization
through exploration, and on the other
hand, achieve ambidexterity through the
proper use of knowledge resources within
the organization (Ramachandran et al,
2018). One of the key factors in leveraging
the existing knowledge resources and
circulating them, as well as monitoring the
external knowledge, is the use of emerging
information technologies. In 2020, the
Asian Productivity Organization
introduced its knowledge management
tools based on the fourth industrial
revolution technologies. Advances in
technologies, systems, and tools in the
fourth industrial revolution have enabled
organizations to monitor and manage the
external knowledge in new ways. The
fourth industrial revolution technologies
seek to transform systems through
digitalization. Technologies such as
artificial intelligence, big data, IoT, cloud
computing, blockchain are the core
technologies of the fourth industrial
revolution (Nara et al., 2020). The banking
industry is one of the high-tech industries
on the path of the fourth industrial
revolution. The main issue of this research
can be stated as follows:

“What technological tools do the banks
need in proportion to the fourth industrial
revolution?”

In this regard, we seek to identify and
rank the new technologies of the fourth
industrial revolution in the banking
industry. On the one hand, the banks
mainly deal with four main areas of the
banking system, i.e., risk management,
marketing ~ management, customer
relationship management, and human
resources; any technology that can help
manage knowledge in these four areas will
increase the performance of the banks.
Knowledge management facilitates access
to accurate and timely information in all
management functions (planning, decision
making, and control), and assists managers
in formulating strategical, tactical, and
operational activities. On the other hand,
the availability of information technology
tools for knowledge management can lead
to the development and competitiveness
of the bank. Therefore, in this research, we
seek to identify and rank the information
technology tools of the fourth industrial
revolution in the banking industry to
better manage the knowledge of the
banking industry.

2. Research Methodology

One way to be aware of the future
applications of a phenomenon is to rely on
the collective opinion of the experts in a
field. The Delphi technique is a structured
method for the experts to analyze and
decide in situations of ambiguity with the
least possible error. Participants in the
Delphi study range from 5 to 20 people.
Delphi research usually begins with a
questionnaire designed by the researcher
and sent to a team of experts. When the
questionnaires are returned, the experts'
score will be sent to the researcher to the
submitted questions plus new questions
considered by the expert. Zau et al. (2003)
believe  that Kendall coordination
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coefficient can be used to terminate the
Delphi technique rounds. For this reason,
in this study, the Kendall coordination
coefficient has been used to determine the
degree of agreement between the experts.
The Kendall coefficient varies between 0
and 1 (if the coefficient is zero, it means
complete disagreement, and if it is one, it
means complete agreement). In this
research, through Delphi technique and in
three stages, the application of emerging
fourth industrial revolution technologies
in the banking and financial industry has
been identified. The panel members
consisted of 10 experts in the field of
information technology and finance. All
experts had a dissertation related to the
field of information technology and
financein in one of the master's or PhD
levels. Also, all experts have published at
least 2 research articles in the qualified
domestic journals.

3. Research Findings

In the first round of the Delphi method, 19
technologies were provided to a panel of
10 experts through a literature review in
the form of a preliminary questionnaire. At
this point, the experts expressed their
views on 19 items in the form of Likert
scales. Based on the mean rank, standard
deviation and significance level of the
Kendall test, it was found that 12
technologies had an average of more than
five according to the experts. At this stage,
the highest average was related to fraud
detection technologies (average 4.9) and
the lowest average was related to the
Internet (4). In the second round, in
addition to the first round questions, new
suggested questions were sent to the
experts participating in the first round.
According to the experts in the Likert
spectrum, 20 technologies were effective

given their average, standard deviation
and average rank. At this stage, 17
technologies affecting the banking and
financial industry were identified.
Considering the Kendall coefficient (61%),
it can be said that there was an acceptable
agreement among the experts. After their
consensus at the third round, 17 emerging
information technologies in the banking
and financial sector were identified and
their rank was determined through the
Kendall test. These technologies included
data mining, bio-identification system,
fraud detection technologies, touchless
ATM, data mining, cloud computing,
omni-channel marketing, artificial
intelligence, fintech, biometric blockchain,
intelligent social networks, artificial neural
networks, remote monitoring
technologies, business intelligence, 10T,
and digital accounts. Then, the experts
determined the application of these
technologies in four areas of banking, i.e.,
marketing, human resources, risk
management, and customer orientation
along low, medium, and high scales.
According to the experts, all the identified
technologies had medium to high
application in the four areas of banking.

4. Conclusion

Identifying the application of new
technologies in the banking industry with
the aim of helping to manage knowledge in
various dimensions is a very important
issue and creating a roadmap for the
fourth industrial revolution banking
industry is essential. Because of the

advantages of the fourth industrial
revolution technologies in financial and
banking industry, there is a growing trend
in the use of these technologies in the
banking industry. These technologies have
brought ease, availability, speed,
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efficiency, effectiveness, and transparency
of processes to the financial and banking
industry. However, the technologies of the
fourth industrial revolution go beyond the
electronic banking. Tools such as the big
data, Internet,  blockchain, cloud
computing, and artificial intelligence have
swept the banking industry in general.
Therefore, the banks must prepare their
infrastructure ~ for  these  radical
technologies. In this study, the big data,
IoT, artificial intelligence, cloud
computing and blockchain were ranked
high. The blockchain, known as the
equivalent for the Internet at the time of
its emergence in the 1990s, is expected to
revolutionize many areas of business in
the near future, including the banking.
Currently, the most important proven
application of the blockchain in the
financial sector is the infrastructure for
the development of virtual currencies and
cryptocurrencies; however, its potential
ability to speed up the interbank clearing
processes and reduce the cost of back-
office systems has attracted the interest of
many banks. In general, the blockchain
programs (payments, loans, investments)
in the banking sector are immature and in
the pilot phase. Also, since the big data has
been created due to the production of
semi-structured and unstructured data by
the Internet and social networks, the
banking industry has been forced to use
new data mining platforms. Therefore,
traditional data mining and business
intelligence techniques need to be
changed to manage the big data. Cloud
computing is also a model for providing
the banks with instant and convenient
access to a common source of
information. The blockchain, Internet, big
data, and artificial intelligence are
recognized as innovations that have the
potential to improve the business

processes, create new models, and disrupt
the entire industries. Considering that the
speed of the spread of the fourth industrial
revolution technologies is very high, there
are traces of these technologies in the
banking sector of Iran. Directing
investment in the Iranian capital market
using facilitator technologies such as the
blockchain and the like is one of the key
strategies to get out of the freezing of
capital assets and increase their flow and
return in the capital market. In Iran, a
network called Ghoghnos is an example of
this. The Ghoghnos Network is a platform
for tokenizing all kinds of assets. It is trying
to prepare the country's banks and IT
companies to enter the fourth industrial
revolution, which is the digital economy.
Also, in the discussion of the financial
technologies, it should be noted that the
situation of the Fintech industry in Iran
has considered the challenges in this area,
including the regulation and cooperation
of the traditional financial institutions to
develop these new businesses in the
financial services industry. Financial
services start-ups have grown
significantly in recent years with serious
challenges in terms of infrastructure and
regulatory decision-making.

Finally, it is suggested:

e Since the Iranian banking sector is
still in the early stages of using big
data analysis, it is recommended to
study the factors affecting the
adoption of this technology.

e It is suggested that emerging
technologies in  banking be
examined in terms of legal
structures and fourth industrial
revolution indicators to enter the
field of banking.
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