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Abstract

As technology and innovation change at extreme velocity, previous knowledge may be rendered obsolete
and irrelevant in the era of the digital economy and the “Industry 4.0”. In order for organizations to be
financially and operationally resilient, they must embrace emerging technologies such as Mobile, Social
Media, Big Data and Analytics (BD&A), the Internet of Things (loT), Cyber Security, and Artificial
Intelligence (Al) or risk being left out in the competition. Adoption of these technologies saw a handful of once
mighty organizations such as Blackberry, Nokia, Kodak, and Blockbuster being displaced by Google, Netflix,
Uber, Amazon, and Waze. In the domestic context, innovation from the SME sector stemmed by latest
knowledge absorption and diffusion is pivotal not only to the SMEs themselves but upholding Malaysia’s
regional and global competitive advantage and economy success. This conceptual article extends the Unified
Theories of Acceptance and Technology (UTAUT) with transformational leadership (TL) as a moderating
variable on investigating factors influencing Big Data & Analytics (BD&A) learning intentions among
Malaysian SME executives. The anticipated findings will provide a guideline for policymakers especially
towards the development of human resources transformation focusing on BD&A or other emerging
technologies and BD&A program providers.

Keywords: Digital economy; digital disruption; learning intentions; big data; UTAUT, transformational
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1. Introduction

Big Data & Analytics (BD&A) are deemed as hot subjects in both academic and industry since the
introduction of Business Intelligence (Bl) by Howard Dresner, an analyst from Gartner Research Group
(Power, 2003). As Bl is deemed as the predecessor to BD&A, both are considered as the preferred and
ingenious tool for data-driven decision making to provide excellent business benefits (Buchanan & O’Connell,
2006; Haddad et al., 2018; Abd-Elaziz et al., 2015).

BD&A has been a phenomenon as it creates new model of decision support (Sivarajah et al., 2017)
that enable organizations to extract and store data not only from internal systems but also with external data
sources (Morabito, 2015) such as social media platform sites, online news, blogs, web contents, data generated
from interconnected devices known as the internet of things (10T), and other external traditional and modern
databases (Joshi, 2017).

As technology and innovation change at extreme velocity, previous learned knowledge may be
rendered obsolete and irrelevant. The advent of the internet and other emerging technologies such as Mobile,
Social Media (Ameen, Almari, & lIsaac, 2019 (Abd-Elaziz et al., 2015; Abou-Shouk and Khalifa, 2017; Al-
Shamsi et al., 2018; Khalifa and Abou-Shouk, 2014; Khalifa and Fawzy, 2017; Khalifa and Hewedi, 2016;
Khalifa and Mewad, 2017), Big Data and Analytics (BD&A) The Internet of Things (1oT), Cyber Security, and
Artificial Intelligence (SMACIT) (Ross et al., 2016) had truly change the global business landscape from
manufacturing to services industries that leverage on these emerging technologies to produce innovations with
unigue business models as their exclusive competitive advantages (Al-Shamsi, Ameen, Isaac, Al-Shibami, &
Sayed Khalifa, 2018). For example, a great number of once mighty organizations such as Blackberry, Nokia,
Kodak, and Blockbuster were displaced by Google, Netflix, Uber, Amazon, and Waze. Therefore, to be
resilient in the era of digital disruption and Industry 4.0, organizations and individuals must embrace emerging
or risk being left out from the competition.

However, to effectively utilize and optimize the said emerging technologies, human resources must be
equipped with the necessary knowledge such as digital literacy (Morabito, 2015), complex problem solving
(Wamba et al., 2017), and decision making (Haddad et al., 2018b). Workers in all corporate functions will need
to improve their digital literacy, moving from the ability to use basic tools to more advanced digital tools
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(Bughin et al., 2018). Based on the latest research by McKinsey Global Institute, there are significant skill
mismatches among current workforce knowledge versus digital economy technologies with data analytics as
the topmost mismatch (Figure 1).
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Figure 1: Current Skills Mismatch vs Functional Automation and Al Adoption
Source: Bughin et al. (2018)

2. Malaysia’s Vision 2020

In February 1991, the Malaysian government launched a long-term project called “Vision 2020”
which laid out a plan towards transforming the nation from industrial-based into knowledge-driven economy
by the year 2020 through the development and use of IT, and developing a highly skilled and knowledgeable
workforce (Vicziany & Puteh, 2004) to address future economic-growth aiming specifically at the Small
Medium Enterprises (SME) segment. In the context of the Malaysian economy, Small Medium Enterprises
(SME) play a pivotal role and is considered as the nucleus of Malaysia’s industrial and economic development
(Musa & Chinniah, 2016). According to Malaysia’s Department of Statistics, (Department of Statistics
Malaysia, 2017), the Gross Domestic Product (GDP) growth of the SME sector had outpaced the national GDP
growth by 5.2 percent and 4.8 percent respectively which translate the overall SME GDP contribution to the
nation at 36.6 percent (Figure 2). The role of Malaysian SMEs also is pivotal to the nation as 97% of business
establishments in Malaysia are SMEs, which contributed 37% to the country’s GDP, 65% to employment, and
nearly 18% to exports. The vibrant outlook of the SME economic activities is largely contributed by distinctive
innovation capacity driven by diffusion of competitive advantage and value creation (Assink, 2006), together
with the proper use of relevant technology (Norzaidi & Salwani, 2014).
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Figure 2: Value Added, Percentage Share to Malaysia GDP and Annual Percentage Change for
2015 and 2016 at Constant 2010 Prices
Source: Department of Statistics Malaysia (2017)




3. Practical Background

According to the 2016 Global Information Technology Report, Malaysia ranks second behind
Singapore and 23rd globally in the business (firm-level) technology usage. With regards to Malaysia’s labour
force participation, the percentages had been increasing from 2013 to 2017, according to World Development
Index (2013-2017) as illustrated in Figure 3.
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Figure 3: Malaysia's 2016 Firm-Level Technology Absorption Rank and Labour Force
Participation Index, 2013-2017
Sources: Global Information Technology Report (2016) & World Development Index (2013-2017)

However, two years away from reaching Vision 2020, despite the increase in overall technology
indicators and the consistent increase in labour force participation (LFP), Malaysia’s knowledge workers (KW)
are peculiarly in the declining trend (Schwab, 2017) as depicted in Figure.

This gap is contributed to the fact that most of our knowledge workers belong to the ‘semi-skilled”
workers. Semi-skilled workers are not required to produce a complex solution as their job routine are set by
others (Kefela, 2010). The normal qualifications for semi-skilled workers are slightly less than university
degree (TalentCorp, 2017). Examples of these types of jobs include bus drivers, retail salespersons, flight
attendants, taxi drivers, and security guards.

In the digital economy era, the pool of high-skilled workers are much needed. High-skilled workers or
skilled labour are capable of exercising judgment and have particular knowledge on the industry they work
along with the necessary tools and technologies that are supporting the job function (TalentCorp, 2017).
Examples of these types of jobs include data scientists, scientists, analysts, engineers, doctors, lawyers,
statisticians, and accountants.

If this industry gap is not empirically addressed, Malaysian SME businesses position in the regional
economy will be in danger as they are unable to produce innovative products and services due to labour
workforce’s obsolete technological knowledge and not up to par with current emerging technologies.
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Figure 4: Gap between Labour Force Participation (LFP) and Knowledge Worker (KW)
Sources: Global Innovation Index (2013-2017) & World Development Indicators (2013-2017)



4. Objectives of Study

This study aims to recognize the factors influencing intentions among Small Medium Enterprise (SME)
executives toward BD&A learning in Malaysia and the role of transformational leadership (TL) as a moderating
variable that influences such intentions. In this decade, BD&A is viewed as one of the most influential current
emerging technologies in the digital economy and has emerged as one of the most sought after and studied
information systems (IS) and information technology (IT) subjects. However, numerous prior IS/IT,
psychological, and social science studies did not empirically investigate on the learning intentions especially in
the context of lifelong learners with regards to BD&A but more directed toward user eventual usage or adoption,
and purchase intention of purchasing IS/IT technologies.

In addition, there is limited research which simultaneously captures the factors influencing learning
intentions and effective leadership role to motivate lifelong learners into making the decision to learn. Therefore,
this study also will integrate the effects of the theory of TL; whether the TL constructs have significant
moderating effects on the UTAUT variables.

Hence, the objectives of this study aimed to address the following:

*To investigate the significant impact of the UTAUT constructs toward BD&A learning intention
among Malaysian SME executives.

*To investigate the moderating effects of TL on the UTAUT constructs whether TL can significantly
influence the BD&A learning intention among Malaysian SME executives.

5. Theoretical background and hypothesis development

Big Data & Analytics

Big data (BD) refers to the massive data sets that are too convoluted for conventional data processing
system to execute (Jain, 2018) and analytics denote as the systematic approach of collecting, processing, and
analyzing data sets using statistical and other business analysis methodologies regardless of size and volume to
provide better insights in strategic, tactical, and operational decision making (Neetu Jain, 2018; Wamba et al.,
2017). Hence, BD&A can be exemplified as the systematic approach of the collection of massive data sets,
processing, and analyzing for data-driven decision making (Sivarajah et al., 2017).

Behavioural intentions on learning and adoption

The concept of behavioural intentions has been thoroughly scrutinized and researched by social science,
education, and psychology academicians and practitioners (Schunk, Meecce, & Pintrich, 2014). According to
Cook & Artino (2016), one of the successful outcomes for the successful learning intentions are the eventual
adoption and use of a particular subject that learners are interested to undertake.

According to Cook & Artino (2016), there are five parameters to investigate learning intentions;
Expectancy-value, Attribution, Social-cognitive, Goal-orientation, and Self-determination which produce four
common themes; competence- the belief that the learner is able to manage the learning tasks, value- anticipated
results of the learning tasks on job or other measured performances, attributions- factors such as events that
affect the learners’ personal behaviour towards the learning tasks, and cognitive- the involvement of mental
processes that involves interactions between an individual and a larger social context (Cook & Artino, 2016
Khalifa and Abou-Shouk, 2014).

Similarly, in the context of IT/IS motivations and behavioural intentions, the decision-making process
in teaching, learning, and adoptions are based on theories originated from psychology, sociology,
communications, and management (ldris, Moghavvemi, & Musa, 2015). Among the most adopted theories are
the theory of reasoned action (TRA) by Fishbein & Azbein (1975), the technology acceptance model (TAM) by
Davis (1989), the combined TAM and TPB model by Taylor & Todd, (1989), and the unified theory of
acceptance and use of technology (UTAUT) by Venkatesh & Davis (2000).

Previous researches indicated that UTAUT model yields better explanatory power, and solid reasoning
toward IT/IS behavioural intentions toward learning and adoptions (Rondan-Catalufia, Arenas-Gaitan, &
Ramirez-Correa, 2015) over other acceptance theories (Brinink, 2016). In the perspective of BD&A, an
extended UTAUT model had been used in measuring the factors surrounding open data technologies
(Zuiderwijk, Janssen, & Dwivedi, 2015), organizational willingness to adopt BD&A (Brinink, 2016), and
enabling business transformation using BD&A as the key technology (Ballmert, 2017).

UTAUT Model

Previous UTAUT literature catalogued comprehensive studies on the importance of learning intentions,
technology acceptance, and continuance of acceptance that posit to be a primary indicator of usage and success
(Venkatesh, Thong, & Xu, 2016). Since BD&A is also a form of IS/IT adoption, the success of technology-based
learning depends upon learners’ acceptance of the technology; therefore, their acceptance should be a key



concern for administrators and educators when considering the implementation of learning (Head, Hoeck, &
Garson, 2015).

Performance expectancy

Performance expectancy is defined as the individual belief that the subject system, tools, or framework
can improve his or her work performance (Venkatesh et al., 2003). Past researches demonstrated that
performance expectancy is the most significant predictors among other constructs (Bawack & Kala Kamdjoug,
2018; Bouznif, 2017; Zuiderwijk et al., 2015; Mutahar, Daud, Ramayah, Isaac, & Abdulsalam, 2018; Mutahar,
Daud, Ramayah, Isaac, & Alrajawy, 2017a). According to Davis (1989) and Venkatesh et al. (2003), the integral
factor that would influence individuals into learning, using, and continue to use particular technologies is the
belief that such technologies can significantly elevate the quality of work and increase work performance.
Subsequently, this study proposes that with the strong individual belief of BD&A positive impact on his or her
quality of work and performance, there shall be a strong learning intention towards BD&A. Consistent with the
above logic, the following hypothesis can be stated:

H1. Performance expectancy has a positive influence on the BD&A learning intentions among
Malaysian SME executives.

Effort expectancy

According to Davis (1989), the positive influence of performance expectancy towards learning and
adoption can be negated by the difficulty on the technology access and usage. Previous researches indicated that
the ease of use of any technology has a direct impact on the eventual and continuous usage (Akbar, 2013;
Bawack & Kala Kamdjoug, 2018; Madigan et al., 2016; Mutahar, Daud, Ramayah, Isaac, & Alrajawy, 2017b).
Crawford (2014) and Prasad (2016) postulate that with adequate action-based learning, BD&A is relatively easy
to use despite the complexity in setting up the technology and data preparation. Taking the above context into
perspective, this study proposes the following hypothesis:

H2. Effort expectancy has a positive effect on the BD&A learning intentions among Malaysian SME
executives.

Social influence

Social influence takes place when other individuals, group, and society believe that the individual
should learn, adopt, and use the subject technology or system (Venkatesh et al., 2003; Alrajawy, Daud, Isaac,
& Mutahar, 2017) particularly if the technology or system can be useful to the individual (Briinink, 2016).
According to Nicolaus et al. (2016), global industry leaders recognize BD&A as one of the key technologies
that is vital in the current era of the digital economy. Therefore, successful individuals or organizations that
had adopted IS/IT technologies have the potential to influence others that have yet to embark (Bergeron et al.,
1995; Popovic et al., 2016). Previous studies also indicated positive relationship between peer recommendation
on individual behavioural intentions (Bringula et al., 2018; Furaiji et al., 2012; Kulviwat, 11, & Al-Shuridah,
2009; Alrajawy et al., 2018) This study assumes that social influence has a significant effect on the BD&A
learning intention among Malaysian SME executives. Hence, the following hypothesis is proposed:

H3. Social influence has a positive effect on the BD&A learning intentions among Malaysian SME
executives.

Facilitating conditions

Facilitating conditions in IS/IT researches mainly refer to training, guidance, infrastructure, and help-
desk support, and these facilitating conditions can improve or hinder IS/IT usages (Lee et al. 2018; Vela, 2017,
Verma, 2017). In the organizational perspective of IS/IT, decision support system (DSS), business intelligence
(BI), and BD&A technologies acquisition, both technology, and organizational capabilities are required to
ensure implementation success (Isik, Jones, & Sidorova, 2013). Vela (2017) and Lee et al. (2018) agreed that
facilitating conditions have a positive effect on the intentions that lead to adoptions in BD&A and another
emerging IS/IT technologies. Thus the following hypothesis is proposed:

H4. Facilitating conditions have a positive effect on the BD&A learning intentions among Malaysian
SME executives.

Transformational Leadership

In the current age of digital economy, businesses strategies change at the extreme rate of velocity
(Chepkasova & Macalintal, 2016) to keep pace with the dynamics of technological innovations. These
innovations drive business transformation and organization that lag behind will be decimated or potentially
cease to exist (A. H. Aldholay, Isaac, Abdullah, & Ramayah, 2018; A. Aldholay, Isaac, Abdullah, Abdulsalam,
& Al-Shibami, 2018; Gago-areces, 2017). In this erratic business environment, effective leadership is crucial to
inspire, stimulate, and influence workforce towards executing perennial business transformation (Chepkasova



& Macalintal, 2016; Gago-areces, 2017). James MacGregor Burns (1978) coined a leadership approach that is
genuinely adaptable to the current business environment; transformational leadership (TL) (Figure 5). In its
ideal form, it creates valuable and positive change in the followers with the end goal of developing followers
into leaders. Previous studies proved that TL intensifies workforce motivation, morale, creativity and
performance (Jacobs et al., 2013; Jiang et al., 2017; Jyoti & Dev, 2015 (Alkhateri et al., 2018; Badran and
Khalifa, 2016; Mona Saeed Mohamed et al., 2018)) by aligning the leadership’s vision and workforce
readiness through the four constructs of TL; inspirational motivation, intellectual stimulation, idealized
influence, and individualized consideration. (Avolio et al., 1991; Burns, 1978).

According to Avolio et al. (1991) and Burns (1978), inspirational motivation indicates leadership
acknowledgment on employee contribution towards achieving given tasks that are meaningful to both leader
and the organization. Intellectual stimulation points to the encouragement given by the leader towards
employees into creating creative methods and means of problem-solving. Idealized influence can be defined as
the role-model characteristic of the leader that the follower would trust and appreciate (Husin et al., 2013;
Mona Saeed Mohamed et al., 2018; Qoura and Khalifa, 2016). Individualized consideration takes place when a
leader recognizes, support and test the abilities of each employee on the basis of understanding the employee
current state of readiness and abilities.
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Figure 5: Transformational Leadership Model
Source: Burns (1978)

TL theory was applied to study the effects of leadership either by a single construct or the entire four
compositions on employee creativity and motivation (Bongiorno, Rizzo, & Vaia, 2018; Jyoti & Dev, 2015),
sustainable performance (Jiang et al., 2017), well-being (Jacobs et al., 2013), and psychological strain (Franke
& Felfe, 2011). Incorporating TL factor will inadvertently advocate workforce motivation towards learning
BD&A.

As an extension to the UTAUT model, this study proposes the following research hypotheses with
regard to the moderating influence of TL as a single construct on the BD&A learning intentions among
Malaysian SME executives:

H5: Transformational leadership enhances the positive effect of the performance expectancy on the
BD&A learning intentions among Malaysian SME executives.

H6: Transformational leadership enhances the positive effect of the effort expectancy on the BD&A
learning intentions among Malaysian SME executives.

H7: Transformational leadership enhances the positive effect of the social influence on the BD&A
learning intentions among Malaysian SME executives.

H8: Transformational leadership enhances the positive effect of the facilitating conditions on the
BD&A learning intentions among Malaysian SME executives.

6. Proposed Conceptual Framework

A research model based on a modified Venkatesh et al. (2003) UTAUT with TL as moderator variable
(Figure 6) is proposed in order to examine the independent variables affecting BD&A learning intentions
among Malaysian SME executives as well as the moderating influences of the transformational leadership in
the formation of that intention (A. H. Aldholay, Abdullah, Ramayah, Isaac, & Mutahar, 2018; A. H. Aldholay,
Isaac, Abdullah, Alrajawy, & Nusari, 2018; Mutahar, Daud, Ramayah, Isaac, & Aldholay, 2018).
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Figure 6: Proposed Conceptual Framework

7. Limitations and Suggestions for Future Work

The population for this study is targeted towards SME executives in the Klang Valley of Malaysia via
survey questionnaire. The findings of this research will be perused and used in the relevance of that present
technology. In addition, investigating the four UTAUT predictor variables such in another geography, culture or
leadership styles may influence learners’ behaviour towards BD&A learning will be a clear avenue for future
research.

This study is going to do the data gathering by cross-sectional rather than longitudinal in nature. The
longitudinal method might improve the understanding of the associations and the causality between variables
(Isaac, Abdullah, Ramayah, & Mutahar, 2017; Isaac, Abdullah, Ramayah, Mutahar, & Alrajawy, 2017; Isaac,
Abdullah, Ramayah, & Mutahar Ahmed, 2017). Future research should investigate the relationship between
variables by conducting cross-cultural studies as recommended by previous studies (Isaac, Abdullah, Ramayah,
& Mutahar, 2017a; Isaac, Abdullah, Ramayah, & Mutahar, 2017b; Isaac, Masoud, Samad, & Abdullah, 2016).

8. Conclusion

Organizations should increase spending on research and development in order to increase the
organizational effectiveness (Osama lIsaac, Abdullah, Ramayah, Mutahar, & Alrajawy, 2018; Osama lsaac,
Abdullah, Ramayah, & Mutahar, 2018). Currently, there is limited research which simultaneously captures the
factors influencing learning intentions and effective leadership role to motivate lifelong learners into making the
decision to learn especially in the BD&A areas. To fill the gap in the current body of knowledge, this paper
through a proposed extended UTAUT model with TL as a moderating variable that investigates the factors
influencing BD&A learning intentions with regards to Malaysian SME executives. The output from using this
framework is critical as proven research demonstrated that transformational leaders promote employee creativity
that would bring positive organizational change (Franke & Felfe, 2011; Jacobs et al., 2013; Jiang et al., 2017).
As such, the findings from this research can benefit policymakers and training providers to construct necessary
action plan to synthesize leadership factor as a significant predictor variable to increase the interest to learn
BD&A in organizations.
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