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Abstract
Recently, the most frequently studied topics related to the fourth industrial revolution (FIR)
are Big data, AI, Cloud Computing and Internet of Things- these four components are
collectively known as the main components of the FIR (henceforth MCs). The MCs have a
wide range of effects on workers’ performance. As such it is imperative that these
components are properly understood. This understanding will lead to a proper recognition of
the attitudes that workers need to adopt to the MCs. Specifically, the attitudes of workers to
several variables need to be examined, including importance, intention to use, belief in
improvement, efficacy to use, and negative cognition. Each of these variables plays a role in
determining how worker’s performance in the FIR era will change. The performance-related
variables such as self-efficacy, expectations, and acceptance of change are also crucial.
These variables are related to creation of new opportunities, and can greatly influence
performance in the FIR era. This study explains how specific attitudes to MCs improve
performance-related factors for FIR. The adoption of these attitudes will ultimately lead to
more successful adaption to the FIR era.
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1. Introduction

The fourth industrial revolution (FIR) is characterized by a fusion of technologies blurring
the lines between the physical, digital, and biological spheres [1]. The FIR is already
underway and it is expected to have a critical and diverse influence on both individual lives
and on society as whole [2]. The FIR has the potential to improve the quality of lives and
raise global income levels [1, 3]. The world needs to accept that the FIR is coming, prepare
for the challenges that it will bring and and fully utilize the many new opportunities that it
will present. Recently, the most commonly studied topics related to the FIR are Big data,
Artificial Intelligence (AI), Cloud Computing, and internet of things (IoT) [1, 4, 5]. Big data,
AI, Cloud Computing, and IoT (hereafter these components are called the MCs: the Main
Factos in the FIR) will have diverse effects on the future of human life and workers in
organizations. This study has three main aims. Firstly, it will explain the characteristics and
expected impact of MCs, such as increasing performance and creating new values. Secondly,
it will investigate workers' specific attitudes to MCs which are connected to workers’
performance: 1) importance, which is the degree that workers think something is important;
2) intention to use, which is the intention to put something to use by workers; 3) belief in
improvement, which is whether or not workers believe that something will help them to
improve work results; 4) efficacy to use, which is workers thinking that they have the ability
to make good use of something; and 5) negative cognition, which is the awareness/belief
held by workers that they will be affected negatively by something. Thus, depending on the
specific attitudes to MCs that they have, workers’ performance may be different in the FIR
era. Thirdly, this research investigates workers' psychological states as related to changes
which may be brought by the FIR. This is done by examining the role of efficacy,
expectancy and acceptance of change. These factors are related to the preparation and the
creation of new opportunities for the future, and hence the performance of the FIR era. This
study explains the relevance to individuals of how specific attitudes to MCs increase efficacy,
expectancy, and acceptance of change. Moreover, it will suggest certain attitudes that
workers should adopt in order to prepare for the FIR. These attitudes will improve efficacy,
expectancy and acceptance of change. People who have these attitudes will be more
adaptable and likely to achieve higher performance in the FIR era.

2. Literature Review
2.1 Attitudes to MCs
MCs have already begun to have a significant impact in areas such as the work environment
and organizational performance, and this influence will increase greatly in the immediate
future. As such, the core attitudes that people have to these factors are important, and will
help to determine the nature and extent of the influence of the MCs on individuals worklives..
There are five crucial attitudes to MCs. First, workers may have an attitude that regards MCs
as important. Importance is the degree to which workers think that MCs are important to
their lives. If people think a particular object is important, they will try to utilize it and they
will be interested in the changes it brings and its development. This attitude will improve
performance. For instance, workers with an attitude that Big data is important will try to
learn as much as they can about this technology. This is turn will lead to them getting better
results with Big data. Second, intention to use is concerned with a workers' intention to use
MCs more often. Intention to use means that workers either already have the ability to make
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good use of a particular factor or that they will learn how to utilize it. For example, workers
who intend to use Cloud Computing are generally more competent with computing, and wish
to know more about it, then workers without this intention, which allows them to better
exploit it and in turn achieve better results. A high degree of intention to use will have a
positive relationship with high performance in the FIR era. Third, belief in improvement
means simply that workers believe that MCs will help them to improve overall work
performance. Workers who believe that MCs will be beneficial to performance will already
have experience improving their performance through MCs, or will be working to actively
use MCs. For example, workers who believe that IoT is related to performance will more
actively use it. Therefore, having a positive beliefs in MCs will be related to performance
improvement. Fourth, efficacy to use is relates to the extent that workers think they have
the ability to make effective use of MCs. If workers have the ability and confidence to use a
particular technology, the chances of achieving higher performance through these
technologies increases. Thus it is to be expected that an employee with a sense of efficacy
about utilizing Big data will produce better results through this technology in the FIR era.
Fifth, negative cognition refers to aworkers belief or awareness that MCs will negatively
affect their lives. Positive as well as negative attitudes can affect performance. If workers see
MCs as having a negative impact, they will not use them. In the FIR era, performance will be
hampered if good use is not made of MCs. For example, workers who do not think Cloud
Computing is useful will not use this technology, and it can be expected that their overall
performance will be lower than the workers using cloud computing.
2.2 Performance-related variables to prepare for FIR
Self-efficacy, expectancy, and acceptance of change influence worker’s levels of motivation,
and the degree of success an organization has at making changes. When workers have
positive attitudes to these factors, their performance will improve, and organizations have a
much higher chance of being able to find a new business model that fits the FIR era.
2.2.1 Self-efficacy
Self-efficacy refers to people's belief in their capabilities to produce a specified level of
performance. These beliefs create diverse effects on cognitive, emotional, motivational, and
selection processes [6]. Thus, self-efficacy influences the behavior and performance of
workers [7]. Workers who have higher self-efficacy are more likely to accept new challenges.
Further, an efficacious outlook promotes creativity and a deeper commitment to work. In
turn, these factors can increase workers’ efforts to overcome failure or frustration. Thus selfefficacy brings higher levels of performance, and reduces negative factors such as stress and
depression [6, 8]. Self-efficacy is a belief that performance can be achieved in a given
situation, and it improves motivation [9]. Therefore, workers who have a high sense of
efficacy in the FIR era will be able to adapt more easily and achieve better and more
consistent results. This study works with an operational definition of self-efficacy for FIR as
a worker’s belief that they will be able to carry out their work well in the FIR era. Selfefficacy will play a critical role in preparing for the era of the FIR.
2.2.2 Expectancy
Expectancy is a belief about a future state of affairs, involving subjective estimates of the
likelihood of future events ranging from the merely possible to virtually certain [10].
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Expectancy involves effort-performance relationship and performance-reward relationship
[11], and outcome expectancy [12]. Positive expectancy related to performance in the future
will stimulate current motivation. Humans can not predict the future perfectly. Thus, people
choose to believe in alternatives based on potential outcomes for the future. In this case, their
behavior is influenced by not only the preference for the outcome, but also the expectation
that there will be certain outcomes [12, 13]. Hence, when thinking about the future, such as
the era of the FIR , people will have specific expectations. and these expectations may affect
current levels of motivation. Expectancy has a direct impact on current behavior and
performance. Further, positive expectancy for specific jobs can improve job performance [14,
15]. People will inevitably have expectations about what the FIR will bring. These
expectations will affect current and future performance. Therefore, workers with more
positive expectations about the FIR are more likely to create positive outcomes in the present
and the FIR eras. Expectancy for the FIR will play an important role in achieving high
performance in the current and the FIR eras.
2.2.3 Acceptance of change
Acceptance of change by the members of an organization is crucial in order for that
orgnization to be able to adapt and succeed in a rapidly changing situation [16]. If people do
not adapt to changes that occur in an organization, changes may become failures. Thus,
otganizational change strategies must be based on people accepting change. People can have
fear or anxiety about change, apprehension about the future, and a desire to maintain the
status quo. For these reasons, people may not welcome or accept change and may fail to
adapt. On the other hand, workers who are more accepting of change have a higher chance of
successfully adapting to it. Thus, people’s readiness to accept change is important for change
itself to be successful and effective [17, 18]. Organizations can change more effectively if
people's acceptance of change is higher [19]. Thus, psychological factors such as acceptance
of change have a positive impact on the success of change. Acceptance of change refers to
acknowledging change and striving to adapt to change [16, 17, 19]. The more accepting
people are of the changes this transition will bring, the more likely it is that they will be able
to adapt more successfully and achieve higher performance.
2.3 MCs and the relationship between attitudes and performance-related
variables
2.3.1 Big data and the relationship between attitudes and performancerelated variables
Big data essentiallly refers to the ability to process and analyze huge amounts of information,
and sometimes come up with revolutionary new conclusions [20]. The most valuable part of
Big data is the characteristics of the data. Big data involves a huge amount of data, variety,
and data velocity [21]. Today, companies analyze and use Big data in decision making and
management. Big data plays a key role in improving corporate performance [22, 23]. The
advantages of Big data are clear. Examples of how this new technology affects business
include: better-targeted marketing, helping to develop definitions of churn and other
customer behaviors, more numerous and accurate business insights, a better understanding of
business changes, better planning and forecasting, identification of the root causes of cost,
considering the analytic applications for the detection of fraud, finding the quantification of
risks, and automate decisions [21]. Big data is one of the key elements of the FIR era and
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will lead us to a changed world and new opportunities. In addition, many companies and
people are aware of the importance of Big data, and are using it directly. According to results
released in 2014, 93% of workers were found to know, understand or use Big data [20, 21].
With regard to the FIR, Big data has already been considered an important factor, and
there is a consensus that it is a target of use for businesses. Specific attitudes to Big data will
have relevance to performance-related factors for the FIR. Those who have the ability to
analyze Big data or have the capacity to utilize Big data are more likely to be positive
towards overall changes in the FIR age. Thus, specific attitudes to Big data may increase the
self-efficacy, expectancy, and acceptance of change for the FIR. The most necessary
attitudes toward Big data will be efficacious to use and intention to use. Anyone who can use
Big data well will have greater efficacy in the FIR era. The willingness of certain workers to
use Big data is premised on the willingness to learn or make use of this technology. These
workers are more likely to use Big data analysis. Those with this capability will better
accommodate the changes in the FIR age and have higher expectations for this future. Thus,
efficacy to use and intention to use Big data will play major roles in increasing self-efficacy,
expectancy, and acceptance of change for the FIR. Further, people need to be aware that Big
data is important, and that it will have a positive impact on their performance. Workers who
are aware of these cognitions agree that Big data is necessary. These workers have a higher
probability of learning or using Big data analysis to improve their performance. This will in
turn improve the acceptance, expectation, and efficacy of the FIR changes. Thus, importance
and belief in improvement will have a positive impact on the performance-related variables
for the FIR. Finally, a negative attitude will have a negative impact on changes to the FIR era.
There are people who hold the negative view that Big data is hard to manage from a
technical viewpoint [21]. However, Big data is one of the most popular business analytics
techniques today, and a negative perception of Big data reflects a failure to adapt to
innovative technology, which can even hinder a workers' ability to complete their assigned
work. Therefore a negative attitude toward Big data could hinder performances in the FIR
era. Based on this relevance, the study sets the following hypotheses:
H1. Attitudes to Big data will influence performance-related variables for the FIR
Table 1. Sub-hypotheses
h1-1 ~ h1-5
Seeing Big data as important will increase
Higher intention to use Big data will increase
Higher belief in improvements from Big data will
increase
Higher efficacy to use Big data will increase
Negative cognition about Big data will decrease

self-efficacy
for the FIR

h1-6 ~ h1-10

h1-11 ~ h1-15

expectancy
for the FIR

increase
accept
of change
for the FIR

2.3.2 AI and the relationship between attitudes and performance-related
variables
AI is intelligence displayed by machines that is different from natural intelligence, which is
demonstrated by people or animals. AI is related to machine learning and automatism, and
attempts to solve problems in human lives [24, 25]. AI is an intelligent agent that recognizes
the environment, maximizes opportunities and solves problems in order to achieve its goals
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[25]. Organizational management activities are aimed at setting goals, sensitively responding
to changes in the environment, and achieving performance. Hence, AI can be used to solve
problems in various management activities and to achieve a wider range of goals. AI
perceives and learns in order to achieve goals and solve problems [26]. The development of
AI has had a varying impact on the performance of workers and enterprises. Already, global
leaders such as Apple, Amazon, Google, and Samsung are focused on launching AI-based
products and acquiring AI-related venture companies. As interest in AI increases, a variety
of responses are emerging. Of course, AI has negative aspects, such as replacing human
labor and ultimately jobs. However, more and more companies are turning to the variety of
new values that can be gained from AI [27]. AI will enable a variety of innovations including
cost savings, and widespread changes in work practices. Today, companies are dealing with
issues related to AI such as the technologies behind automation, human-machine interfaces,
and both replacing and enhancing people. AI will continue to be used to solve problems in
conjunction with humans, and to improve corporate performance [24, 28, 29].
AI will have an impact in a vast number of areas, including on business activities in the
future, such as during the FIR. AI will play an important role in the FIR era as well as the
present, and some attitudes to AI will be related to the FIR related performance variables. In
particular, negative views about AI will have a significant impact on workers attitudes. An
important and contentious discussion topic stemming from the rise of AI is that of whether
AI will replace or enhance people in the workplace. When machines become smarter than
humans, or better at performing certain tasks, some people will become anxious that they
may lose their jobs and may come to regard themselves as essentially worthless in the
workplace, whereas other people are able to recognize the benefits that AI will bring and
strive to adapt to it and use it positively [27, 30]. Negative attitudes will reduce the
willingness to use AI and hinder performance improvement through AI. People who have
negative attitudes to AI will not use or learn to use it. Although AI will be very valuable in
the FIR era, these workers will not be able to achieve performance gains through AI. Thus, a
negative attitude to AI will reduce performance-related variables for the FIR. In contrast,
positive attitudes to AI will improve performance-related variables for the FIR. Like Big
data, AI will play a very crucial role in the FIR era. Companies need to use AI to become
more efficient, solve problems, and achieve their goals. Hence, people should recognize the
importance of AI, possess the will to use it, and believe that AI will improve performance.
These attitudes will make the adoption of AI a more positive experience. Furthermore, those
who think that they have the ability to utilize AI will be able to achieve higher results in the
FIR era. Based on theses concepts, this study sets the following hypotheses:
H2. Attitudes to AI will influence performance-related variables for the FIR (Subhypotheses are the same as hypotheses 1-1 to 1-15. The difference is that H1 refers
to attitudes to Big data , and H2 refers to attitudes to AI)
2.3.3 Cloud Computing and the relationship between attitudes and
performance-related variables
Cloud Computing is a model that allows for on-demand network access that is ubiquitous
and easy to deploy on a shared pool of configurable computing resources. It can be quickly
provisioned and deployed with minimal administrative effort. The cloud model consists of
essential technical characteristics: shared resource pooling, on-demand self-service, large
scale network access, high scalability and rapid elasticity and dynamic resource scheduling
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[31, 32, 33]. Cloud Computing brings innovation to the enterprise environment. Small
businesses as well as large corporations can leverage this technology. With Cloud
Computing, venture companies can lower the barriers to innovation from IT. Cloud
Computing can change the organizational size and structures of existing companies [34].
Companies can also use Cloud Computing to reduce management costs, save time, be more
responsive, and more clearly solve problems [31].
Experts believe that Cloud Computing will bring about a revolution in the IT industry [31,
34]. This innovative technology will play an important role in the FIR era and will be applied
to the business environment [35]. Companies use Cloud Computing to share vast amounts of
information, gain creativity, and solve problems [31, 32, 36]. Workers who use Cloud
Computing should be able to share, utilize, and apply information for problem solving
through this technology. With Cloud compiling, companies should have market-orientation
and create new business models [37]. Information sharing and diversity should be used by
entrepreneurs to create new value [38]. Hence, the most important attitude towards Cloud
Computing will be intention to use. If people are not willing to use Cloud Computing and do
not share information, Cloud Computing will not be as effective as it could be. Workers who
are willing to create new value while sharing information will be able to achieve better
results in the FIR era. Further, as workers become aware of the importance of Cloud
Computing, and see this technology as improving their work, the probability of its use will
increase. Thus, importance about Cloud Computing and belief in improvement will also have
a positive impact on performance-related variables for FIR. In addition, the efficacy of using
Cloud Computing will encourage confidence in achieving high performance in the FIR era,
and make people more receptive toward to FIR. Finally, if Cloud Computing is perceived
negatively, people will not share information or fully utilize resources. Therefore, there will
be problems in securing creativity in the current and FIR eras, and overall performance will
be reduced. Based on these relationships, the following hypotheses are set:
H3. Attitudes to Cloud Computing will influence performance-related variables for the
FIR (Sub-hypotheses are the same as hypotheses 1-1 to 1-15. The difference is that
H1 refers to attitudes to Big data, and H3 refers to attitudes to Cloud Computing)
2.3.4 IoT and the relationship between attitudes and performance-related
variables
IoT refers to the interconnection of physical objects equipped with actuators, means, and
sensors for connecting to the Internet [39]. IoT plans to connect digital and physical objects
with appropriate information and communication technologies to enable whole new kinds of
applications and services in the future [40]. IoT integrates all of the interactive objects
through an embedded system, increasing the ubiquity of the Internet and connecting it to a
highly distributed device network that communicates with humans and other devices. Due to
the rapid development of basic technology, IoT offers tremendous opportunities for
numerous new applications that can improve the quality of life [41]. This technology has
been studied to facilitate the development of new applications and enhancement of existing
applications in a variety of areas such as business, workplace support, company performance
and management [40, 42]. IoT involves and facilitates innovation, and can be used in a
variety of businesses and organizations. IoT can help build innovative business models [43].
IoT applications can become an important source of revenue, which can bring corporate
financial benefits in both the present and future [42]. As with other innovative technologies,

KSII TRANSACTIONS ON INTERNET AND INFORMATION SYSTEMS VOL. 12, NO. 8, August 2018

4045

as people prepare for the FIR era, using IoT will improve management efficiency [40, 43,
44]. Existing IoT technologies still face several problems and challenges, such as mechanical
performance and cost constraints, scalability, data transfer and management, heterogenous
networks, standardization, and practical applications in various industries [45]. The most
important element of IoT in relation to the solution of these problems is the ability to use it
well in the work context. In the FIR era, workers should be able to fully understand these
complex and new technologies, and complement and exploit their weaknesses. Therefore,
efficacy to use to IoT will be most closely related to performance-related variables. Further,
intent to use, which is related to the ability using IoT will play a key role. Cognitions that
IoT is negative will have a detrimental impact on performance by reducing the willingness to
learn or use it. In addition, belief in improvement and importance will be positively related
directly or indirectly with performance-related variables, because they are concepts that are
opposed to negative attitudes. Depending on these concepts, the following hypotheses are set:
H4. Attitudes to IoT will influence performance-related variables for the FIR (Subhypotheses are the same as hypotheses 1-1 to 1-15. The difference is that H 1 refers
to attitudes to Big data, and Hs 4 refers to attitudes to IoT)

Fig. 1. Research Model

3. Participants and Measurement
3.1 Participants
Data were collected from 191 workers in the IT industry. Demographic information on these
people is as follows: 140 (73.3%) of the workers were male, and 51 (26.7 %) were female;
34 (17.8%) were in their twenties, 64 (33.5%) were thirties, 65 (34%) were forties, and 28
(14.7%) were fifty or over; 10 (5.2%) had completed high school, 149 (78%) held a bachelor
degree, 32 (16.8%) held a masters or doctoral degree; 14 people (4.3%) had worked for less
than 1 year, 62 (32.5,%) had worked for from 1 to 5 years, 59 (30.9%) had worked from 5 to
10 years, 56 (29.3%) had worked for longer than 10 years at their companies.
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3.2 Measurement
All items were rated on a Likert-type scale ranging (1:totally disagree, 7:totally agree). Selfefficacy for the FIR was measured by 5 items [7, 9, 12], including “I feel confident about my
ability to perform well at my job in the FIR era”, “I feel that I will be on top of things
concerning my job in the FIR era”. Expectancy for the FIR was measured by 11 items [10,
14], including “I will get more compensation and higher bonuses in FIR era”, I will find
more job opportunities in the FIR era”. Accept of change for the FIR was measured by 6
items [16, 17], including “I have become more enthusiastic since moving to the FIR era”, “In
regards to the FIR era, I think it depends on whether individuals gain some advantage or not.
In addition, each attitude to MCs (importance, intention to use, belief in improvement,
efficacy to use, negative cognition) was measured by 3 items (see Appendix).

4. Analysis
For the empirical analysis of this research, confirmatory factor analysis (CFA), Cronbach’s α
for reliability, descriptive statistics, liner regression are used [46]. Factor analysis is a
statistical approach for identifying and understanding unobservable variables presumed to
underlie a set of connected measurements [47]. In presenting statistics, all variables are
abbreviated as follows in Table 2
Table 2. Abbreviations of variables
Big data

AI

Cloud Computing

IoT

Importance about

I_BIG

I_AI

I_CC

I_IT

Intention to use about

U_BIG

U_AI

U_CC

U_IT

Belief in improvement about

B_BIG

B_AI

B_CC

B_IT

Efficacy to use about

E_BIG

E_AI

E_CC

E_IT

Negative cognition about

N_BIG

N_AI

N_CC

N_IT

E_FIR: self-efficacy for FIR,

EX_FIR: expectancy for FIR, AC_FIR: acceptance of change for FIR

CFA are suggested in Table 3. As performance-related variables, self-efficacy for the
FIR [7, 9, 12], expectancy for the FIR [10, 14] and acceptance of change for the FIR [16, 17]
have already proven validity in existing researches. However, the five attitudes to MCs were
operationally defined and measured in this paper. Thus, to confirm the validity of these
measurements, CFA of these attitudes was conducted separately. As a result, attitude
variables and performance-related variables have an acceptable level of validity.

Factor

AVE

CR

Table 3. Results of CFA
Factor
AVE
CR

I_BIG

.661

.772

I_CC

.719

.836

U_BIG

.747

.845

U_CC

.710

.830

B_BIG

.670

.792

B_CC

.694

.846

E_BIG

.645

.763

E_CC

.660

.808

N_BIGN

.695

.743

N_CC

.784

.816

Factor

AVE

CR

EX_FIR

.639

.930

SE_FIR

.715

.909
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I_AI

.686

.801

I_IT

.719

.806

U_AI

.671

.800

U_IT

.628

.766

B_AI

.684

.814

B_IT

.714

.811

E_AI

.685

.790

E_IT

.664

.783

N_AI

.727

.761

N_IT

.793

.831

X2 (p)
Absolute fit
index

2638.641

2

AC_FIR
X2 (p)

4047

.611

.877

375.151

2

X /df

1.783

X /df

1.830

RMSEA

.064

RMSEA

.066

Incremental fit
index

CFI

.900

CFI

.952

IFI

.903

IFI

.953

Parsimonious
fit index

PNFI

.671

PNFI

.800

PGFI

.560

PGFI

.685

Table 4 indicates the results of descriptive statistics (mean and standard deviation) and
the results of reliability. It demonstrates that they have acceptable values (when Cronbach’s
α is higher than .8) [48].
Table 4. Results of reliability and descriptive statistics
Std.
Variables Cronbach’s α
Mean
Variables Cronbach’s α Mean
Deviation
I_BIG
U_BIG
B_BIG
E_BIG
N_BIG
I_AI
U_AI
B_AI
E_AI
N_AI
I_CC

.855
.897
.871
.834
.867
.868
.854
.866
.863
.884
.884

4.887
5.189
5.066
4.756
3.271
4.876
5.040
4.941
4.693
3.463
4.937

1.168
1.165
1.135
1.130
1.353
1.136
1.093
1.087
1.180
1.431
1.107

U_CC
B_CC
E_CC
N_CC
I_IT
U_IT
B_IT
E_IT
N_IT
SE_FIR
EX_FIR
AC_FIR

.885
.872
.846
.913
.881
.845
.885
.854
.916
.826
.950
.899

5.084
4.937
4.927
3.196
4.827
4.960
4.784
4.756
3.269
4.976
4.768
4.896

Std.
Deviation
1.113
0.997
1.029
1.444
1.222
1.101
1.192
1.125
1.426
0.989
0.991
0.927

Table 5 presents the results of the correlation analysis between attitudes to MCs and
performance-related variables. All attitudes to MCs were significantly correlated with every
performance-related variable [46]. This result implies that all the hypotheses set forth above
are supported
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Table 5. Results of correlation between attitudes to MCs and performance-related variables
self efficacy
Expectancy
acceptance of
for FIR
for FIR
change for FIR
Importance about Big data

.495***

.488***

.407***

Intention to use about Big data

.453***

.447***

.404***

Belief in improvement about Big data

.525***

.540***

.458***

Efficacy to use about Big data

.557***

.515***

.467***

Negative cognition about Big data

-.218**

-.164*

-.198**

Importance about AI

.534***

.539***

.521***

Intention to use about AI

.503***

.509***

.507***

Belief in improvement about AI

.572***

.576***

.531***

Efficacy to use about AI

.566***

.488***

.487***

Negative cognition about AI

-.266***

-.247***

-.291***

Importance about Cloud Computing

.520***

.523***

.430***

Intention to use about Cloud Computing

.468***

.468***

.447***

Belief in improvement about Cloud Computing

.496***

.531***

.448***

Efficacy to use about Cloud Computing

.527***

.502***

.491***

Negative cognition about Cloud Computing

-.263***

-.197***

-.261***

Importance about IoT

.599***

.636***

.560***

Intention to use about IoT

.550***

.598***

.522***

Belief in improvement about IoT

.603***

.632***

.505***

Efficacy to use about IoT

.673***

.653***

.621***

Negative cognition about IoT

-.208**

-.177*

-.233**

*** = p<.001, ** = p <.01, * = p <0.5

Table 6 indicates the results of the linear regression, which shows the effects of attitudes
to Big data on performance-related variables. The results show that efficacy to use about Big
data increases self-efficacy for the FIR (β=.447, sig=.000), expectancy for the FIR (β=.274,
sig=.009), and acceptance of change for the FIR (β=.375, sig=.001). In contrast, negative
cognition about Big data decreases self-efficacy for the FIR (β=-.179, sig=.008), and
acceptance of change for the FIR (β=-.152, sig=.035). Further, belief in improvement can
enhance expectancy for the FIR (β=.299, sig=.022).
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Table 6. The effects of attitudes to Big data on performance-related variables

SE_FIR

EX_FIR

AC_FIR

β

t

sig

β

t

sig

β

t

sig

I_BIG

.030

.260

.796

.058

.489

.625

-.061

-.495

.621

U_BIG

-.013

-.111

.912

-.039

-.326

.745

.055

.445

.657

B_BIG

.130

1.030

.304

.299

2.309

.022

.141

1.041

.299

E_BIG

.447

4.448

.000

.274

2.647

.009

.375

3.472

.001

-.179

-2.681

.008

-.081

-1.181

.239

-.152 -2.119

.035

N_BIGN
2

2

R (Adjusted R )

.365 (.348)

.327 (.309)

.267 (.247)

F

21.277 (sig=.000)

17.966 (sig=.000)

13.486 (sig=.000)

Table 7 displays the effects of attitudes to AI on performance-related variables. The
results show that, efficacy to use about AI increases self-efficacy for the FIR (β=.308,
sig=.001), and acceptance of change for the FIR (β=.187, sig=.056). In contrast, negative
cognition about AI decreases self-efficacy for the FIR (β=-.130, sig=.042), and acceptance of
change for the FIR (β=-.145, sig=.028). Moreover, belief in improvement enhances
expectancy for the FIR (β=.337, sig=.010).
Table 7. The effects of attitudes to AI on performance-related variables

SE_FIR

EX_FIR

AC_FIR

β

t

sig

β

t

sig

β

t

sig

I_AI

.112

.974

.331

.188

1.591

.113

.169

1.410

.160

U_AI

.006

.055

.957

-.012

-.101

.920

.079

.636

.526

B_AI

.203

1.622

.107

.337

2.620

.010

.146

1.121

.264

E_AI

.308

3.298

.001

.092

.965

.336

.187

1.920

.056

-.130

-2.047

.042

-.091

-1.396

.164

-.145 -2.209

.028

N_AI
2

2

R (Adjusted R )

.388 (.372)

.357 (.339)

.339 (.321)

F

23.498 (sig=.000)

20.507 (sig=.000)

18.945 (sig=.000)

Table 8 shows the effects of attitudes to Cloud Computing on performance-related
variables. The results show that efficacy to use about Cloud Computing enhances selfefficacy for the FIR (β=.322, sig=.001), expectancy for the FIR (β=.188, sig=.062), and
acceptance of change for the FIR (β=.364, sig=.001). In contrast, negative cognition about
Cloud Computing decreases self-efficacy for the FIR (β=-.132, sig=.052), and acceptance of
change for the FIR (β=-.142, sig=.044). In addition, belief in improvement increases
expectancy for the FIR (β=.262, sig=.025).
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Table 8. The effects of attitudes to Cloud Computing on performance-related variables

SE_FIR

EX_FIR

AC_FIR

β

t

sig

β

t

sig

β

t

sig

I_CC

.243

1.879

.062

.251

1.927

.056

-.037

-.274

.785

U_CC

-.105

-.809

.419

-.105

-.801

.424

.096

.711

.478

B_CC

.102

.885

.377

.262

2.258

.025

.082

.684

.495

E_CC

.322

3.239

.001

.188

1.875

.062

.364

3.528

.001

-.132

-1.956

.052

-.034

-.504

.615

-.142 -2.033

.044

N_CC
2

2

R (Adjusted R )

.332 (.314)

.322 (.304)

.279 (.260)

F

18.403 (sig=.000)

17.591 (sig=.000)

148.349 (sig=.000)

Table 9 indicates the results of the effects of attitudes to IoT on performance-related
variables. The results show that efficacy to use about IoT increases self-efficacy for the FIR
(β=.511), sig=.000), expectancy for the FIR (β=.322, sig=.001), and acceptance of change for
the FIR (β=.517, sig=.000). In contrast, negative cognition about IoT decreases acceptance of
change for the FIR (β=-.102, sig=.099). Furthermore, belief in improvement increases
expectancy for the FIR (β=.184, sig=.093).
Table 9. The effects of attitudes to IoT on performance-related variables
Dependant

SE_FIR

EX_FIR

AC_FIR

β

t

sig

β

t

sig

β

t

sig

I_IT

.140

1.246

.214

.206

1.822

.070

.212

1.777

.077

U_IT

-.123

-1.100

.273

.024

.213

.831

-.025

-.216

.830

B_IT

.162

1.491

.138

.184

1.689

.093

-.082

-.709

.479

E_IT

.511

5.191

.000

.322

3.267

.001

.517

4.957

.000

-.082

-1.421

.157

-.015

-.266

.790

-.102 -1.660

.099

N_IT
2

2

R (Adjusted R )

.475 (.461)

.474 (.460)

.409 (.393)

F

33.515 (sig=.000)

33.374 (sig=.000)

25.637 (sig=.000)

5. Conclusion
5.1 Results and Implications
This study assumes the need for self-efficacy, expectancy, and acceptance of change for the
FIR era. To improve these performance-related factors, it describes the necessary attitudes
for the key elements of the FIR era – MCs (Big data, AI, cloud computing, and IoT).
According to the results of the statistical analysis, all attitudes to MCs and performancerelated variables have significant relationships. In particular, efficacy to use, negative
cognition, and belief in improvement have proven to be important (see Table 10).
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Table 10. The crucial effects of attitudes to MCs on performance-related variables
Performance-related variables
MCs

Big data

AI

Cloud
computing

Attitudes

SE_FIR

EX_FIR

AC_FIR

Efficacy to use

○

○

○

Negative cognition

○

-

○

Belief in improvement

-

○

-

Efficacy to use

○

-

Negative cognition

○

-

△

Belief in improvement

-

○

Efficacy to use

○

○

Negative cognition

△

△
-

○

-

○

-

Efficacy to use

○

○

○-

Negative cognition

-

-

Belief in improvement

-

△

△

Belief in improvement
IoT

○ : strongly influenced, △ : influenced, - : related

○

-

The implications that can be drawn from these results are as follows:
First, this study highlights the importance of self-efficacy, expectancy, and acceptance of
change for the FIR era. If workers' performance-related variables are high, they will produce
better results in the near future, coinciding with the arrival of the FIR. As such, efforts
should be made to improve these variables. Performance can vary depending on the attitudes
adopted byworkers [11,38]. Workers should possess the attitudes highlighted in this study to
have the best chance of successfully preparing for the FIR. Companies should also hire
employees with these attitudes and support existing workers to develop them. For example, a
future-oriented leader can increase the expectation of a member, and the successful
experience of a worker can enhance self-efficacy [6, 14].
Second, this paper explains the basic attitudes we should have about the core elements of
the FIR era, such as Big data, AI, cloud computing, and IoT. For these MCs, workers should
have specific attitudes such as importance, belief in improvement, intention to use, and
efficacy to use, and not have negative cognition. People should be positive about the FIR and
MCs. Workers with a positive attitude to the FIR and MCs will be more confident about the
transition to the FIR era and will be more valuable in that era. It is also necessary for
enterprises to provide education so that workers can develop and reinforce positive attitudes
to MCs. For instance, corporate leaders can leverage the evidence from Big data in major
decision making. Also workers can learn the skills of IoT and utilize this technology in all of
their tasks. This way, they will be better able to adapt and achieve results in the FIR era.
Third, according to the results of the analysis, efficacy to use plays a major role when
compared to other attitudes; and for each of the MCs, it has a large impact on most
performance-related variables. Hence, it is important that workers possess self-efficacy for
MCs. Thus, firstly workers should strive to increase self-efficacy. This can be done by
developing their ability to make good use of MCs, and the greater a worker’s competency
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and skill with MCs the more their self efficacy will increase. Secondly, successful
experiences using MCs have a key impact on improving self-efficacy [6]. If people have a
positive experience using MCs to improve performance or solve problems, their self-efficacy
will also improve. Therefore, workers should try to apply MCs to their work. In addition,
self-efficacy reflects an individual's expectation and belief in oneself [6, 7]. Thus, an
individual worker should have confidence in one’s ability and expect to be able to use MCs
to achieve high performance. Further, leaders will have to exert influence to increase the
self-efficacy of workers. For instance, transformational leadership improves workers’ selfefficacy [8, 49]. Thus, specific leadership can help workers to increase their self-efficacy so
that companies can better prepare for a successful future.
Fourth, negative cognition to MCs generally inhibited self-efficacy and acceptance of
change for the FIR. Thus, we should try not to have negative cognition to the FIR and MCs.
If workers have a negative perception of the FIR and MCs, they will have difficulty adapting
to the FIR era. Thus firms should be able to identify the causes of workers' negative attitudes
to MCs. Further, companies should provide opportunities to have diverse experiences of
these technologies so that workers' negative attitudes can be changed to positive attitudes.
Through such support, workers will come to understand the merits of MCs, and consider
MCs’ worthy of exploitation. This positive attitude will have positive results in the FIR era.
Fifth, belief in improvement has been found to improve expectancy for the FIR. We
should believe that MCs will improve business performance now and in the future. If people
have this belief, they will have a positive attitude to MCs and also use MCs more frequently.
Workers will come to have a belief in improvement by looking at their co-workers or
supervisors' successful experiences of MCs as well as their own experience improving work
performance with MCs [6, 12]. Thus, colleagues can become a successful example or a
leader can be a role model so that members of the organization will have a definite belief in
improvement. Through such belief, workers’ performance-related variables for the FIR era
will increase, and they will be able to achieve the required performance levels in the FIR.
5.2 Limitations and Potential Areas of Future Study
First, sepcific psychological states or attitudes of workers can improve the performance of IT
organizations which are directly related to FIR [38]. This study assumes that self-efficacy,
expectancy, and acceptance of change for the FIR are performance-related variables. As such,
we need to study whether these variables are actually related to organization’s performance.
Future studies should investigate whether a high level of these variables improves
performance, and if this is the case further studies should emphasize the importance of these
variables.
Second, psychological factors will also be important in improving performance in the
FIR era. The development of MCs and various technologies should be directed so as to
support and satisfy human beings [50]. Therefore, in addition to the attitudes suggested in
this study, future researchs need to be undertaken on the influence of various psychological
factors and ways sought to improve performance.
Third, MCs can be used in a wide variety of applications by companies using mobiles.
This capability will ultimately influence the success of the firm [51]. Hence, we need to
know what kind of support should be provided so that workers can use MCs better.
Finally, in order to measure attitudes, this study made operational definitions, and a
questionnaire with 3 items for each variable was conducted. In future studies, more precise
attitude measurement tools should be developed. Further, the survey still had the limitations
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of statistical problems such as the adoption of the self-reporting method. Lastly, we used
data collected solely from IT industry workers, primarily as their line of work can be seen as
being closely related to the FIR era. Future studies should be conducted on workers in other
industries.
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Appendix. Questionares for attitudes to MCs
Variable
Questions
I believe MCs is valuable to me.
Importance
MCs plays an important role in my work
MCs will become more important in the future
I am willing to use MCs
Intention to use
I will use MCs for my work
MCs will be used more in the future
I think MCs is helpful for my job.
Belief in improvement MCs will help me improve my performance
MCs will become more important in the future with regard to
performance improvement
I have an ability to use MCs
Efficacy to us
I can use MCs well in my work.
MCs will be more usable in the future
I do not think MCs helps me
Negative Cognition
MCs will have a negative impact on my work and job.
MCs will make me more vulnerable in the future
*MCs are replaced by big data, AI, Cloud Computing and IoT in the questionnaire,
respectively.
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