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Abstract: The purpose of this research is to conduct a
comparative study between Asean and European countries to find
out the level of public company’s ability to utilize big data. The
research also aims to determine the role that organisational
culture plays in the adoption of Big Data technologies. A survey in
the form of questionnaire will be distributed through random
sampling. Data will be collected from both Asean and EU
countries. Smart PLS will be used to test the hypothesis.
Recommendations will be made to the Asean and EU government
about the policies and strategies to implement so as to encourage
more public organisation to adopt Big Data so as to increase their
competitiveness and survival rate based on the result of the
hypothesis.
Index Terms: Big Data; European Union; Public Companies;
Organisation culture.

I. INTRODUCTION
With the advances in information technology (IT),
increased competition, greater flexibility of products and
more request from clients, firms are now required to operate
their businesses in highly dynamic and complex
environments. Similarly, the colossal increment of data
generation due to digitisation, BDA will be significant for
firms in both the public and private sectors to create value for
effective decision-making, efficiency development and
innovation. The world of data changes each day and every
hour. New innovations and social networks such as twitter and
WhatsApp have massively increased the amount of data and
the possibilities available to organizations and people who
want to collect and use it. The task and the opportunity are to
make this new world of data useful and useable to improve
people’s lives. firms that survive and succeed in these market
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conditions need to make decisions in a timely, efficient and
appropriate manner [1].
However, many organisations are faced with the
difficulties of data surplus where small subsets of large
amounts of data are key to the overall evaluation of
information [2]. For example, the International Data
Corporation (IDC) reported that digital data growth was up by
48 per cent in 2012, with 90 per cent of information being
unstructured [3]. As a result of this type of data complexity,
many businesses are now faced with the challenged to
comprehend and analyse the wide range of information
involved [3]. Recently, Big Data Analytics (BDA) has
emerged as a new technology to enhance the overall
efficiency of management through productivity, performance,
and better decision-making of the organizations in real-time.
The importance of the abilities of Public Company (PC) to
utilise the existing data is critical for the survival of PC, since
PC are competing not just locally but globally. However, as
many business users lack access to the In order to increase
efficiency, big firms have implemented IT systems in their
business operations to gather, combine, access, and analyse
massive amounts of data. One such analytical tool is Big Data
technology. IDC expresses big data technologies as a new
generation of technologies and architectures premeditated to
excerpt value economically from very huge volumes of a
diverse variety of data by empowering high-velocity capture,
discovery, or analysis [4].
Due to increasing focus on big data and its capability to
influence almost every sector of industry, it gives it the edge
to be seen as new solution for enterprises. It has led to a titanic
focus on exploring how organizations can harness
information to gain a competitive advantage. It would be
important to investigate, how organisations across the globe
are putting it to use and in which way? Organisation had
mostly launched initiatives to complement their analytical
proficiencies. As technologies developed, and more
companies involve analytics in handling data and figure out
how to organize within this new analytics, it is now time for
public companies to find easier time to reap the benefits
associated with Big data. As servers and data centres become
affordable
and
readily
available that are delivered via
cloud
vendors,
firms
nowadays face less problem in
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terms of upfront investment; rather the challenges presents
themselves as organizational and strategic of nature. Public
companies can gain the benefits of the gigantic amounts of
offline and online information to make intelligent, data-driven
verdicts to nurture their trades. However, latest researches in
management information lack emphasis on BDA adoption
which is just one part of an implementation process, and it
cannot ensure wide-scale usage and exploitation of BDA.
Therefore, without wide-scale usage of BDA, its benefits
cannot be fully understood.
While numerous parts of the economy have rushed to take
up digital innovations and procedures, European industry
across sectors and regardless of an organization's size should
completely utilize digital opportunities if it is to be globally
competitive. Traditional sectors such as construction,
agro-food, textiles or steel are especially falling behind in
their digital transformation. studies lately, have gauge that
digitisation of products and services will add more than €110
billion of income for industry every year in Europe in the next
five years. A few EU Member States have as of now
dispatched techniques to bolster the digitisation of industry.
However, an extensive methodology at European level is
expected to maintain a strategic to avoid fragmented markets
and to profit from digital advancements.
Recently, much world data has been exploded, and
enterprises can capture, communicate, aggregate, store and
analyze data source via high technologies. Thus, big data is
intrusive in every sector and function of the global economy.
The significance of big data implies much of modern
economic activity, such as innovation and growth could take
place with having proper data. Many researchers investigate
big data volumes in order to find the business and economic
possibilities. Besides, some researchers also examine if big
data can create potential value for organisations and
enterprises. Meanwhile, in industry, the newly emerged
enterprises, big IT firms, and already new emerging
consultant enterprises have begun to implement big data
solutions for their businesses. Enterprises can get value from
big data source when they manage to maintained capabilities
to overcome difficulties such as data scalability, availability,
and security. These values have been identified by [5], as
ranging from Improving customer service and experience,
retention, acquisition, cross-sell and upsell, competitive
intelligence in benchmarking against their industry. However,
only few studies on how firms can transfer value from big data
to their businesses have been conducted. In spite of the fact
that PC produce massive amount of data, lack of knowledge
still exist to utilize the data effectively. Then again,
competition among SMEs are on increase. Therefore, the
project aims to research how PCs could use Big Data
Analytics as a new strategy. This project will also offer a
solution to overcame one of the most obstacle faced by PC’s
of recruiting the required skills personnel for delivering of IT
innovation product like Big Data initiative, by providing
various ways on how PC can access BDA analytic through
cloud sourcing. Finally, researchers try to find some
guidelines about how big data solutions can be a service
business for consultancy companies. In an attempt to provide
a conceptual framework for understanding the adoption of
BDA among PC, the research questions that guide this study
Retrieval Number: F11030986S319/2019©BEIESP
DOI: 10.35940/ijeat.F1103.0986S319

are: (1) what is the state of Big data adoption in PC and (2)
What are the enabling factors affecting the adoption of Big
data in PC. In conclusion, big data is regarded as a dynamic
phenomenon rather than an emerging innovations. It has been
a hot topic since it was viewed that enterprises can draw
enormous potential value from big data, which is the principal
competitiveness in these days business.
In 2014, Malaysia was ranked in 8 positions by Asia Cloud
Readiness Index, which places Malaysia behind Australia,
Hong Kong, Japan, New Zealand, Singapore and South
Korea. ICT Development, International Connectivity, Data
Protection Policy, and Government Prioritization were among
the weakest indicators for Malaysia’s readiness index.
Likewise, Malaysia was ranked 60 out of 144 countries under
the Technological Readiness pillar in the 2014/2015 World
Economic Forum Global Competitiveness Index. This pillar
measures the agility of an economy to adopt existing
technologies to enhance the productivity of its industries.
However, if firms do not adopt big data, the potential or
values that come with the data generated every day by the
company will not be utilized. If adopted, it would enable
organisation to identify new correlations that provide a return
on investment through the creative use of existing information
and to support the nation’s economy to compete globally [6,
7]. Therefore, the more companies characterized themselves
as data-driven, the better they performed on objective
measures of financial and operational results. In particular,
businesses that uses data-driven in decision making were 6%
more profitable and 5% more productive than their
competitors [8]. This study will adopt TOE framework to
study the phenomenon of interest.
II. LITERATURE REVIEW AND HYPOTHESES
DEVELOPMENT
A. Relationship between technological factors and
extent of Big Data
The influence of characteristics of innovations on the
technology adoption has been studied quite extensively [9].
The first characteristic considers the benefits of available
technologies to the firm, both internal and external, which
might be helpful in improving organizational productivity
[10]. The adoption decision can be largely driven by the
perceived benefits of adopting an innovation in a specific
organizational setting [10, 11]. The second characteristic is
the complexity of the new technology. The cost of migration,
the technical expertise of existing IT staff members, and the
degree of entrenchment with the new technology can act as
barriers to the adoption process when the new technology is
complex [12][120]. Firms delay in-house adoption of
complex technology until they have obtained the technical
know-how to implement and operate it successfully [12].
1) Relationship between Relative Advantage and
extent of Big Data Check
The positive association of relative advantage with
technology adoption is consistently revealed from prior
studies [11, 13, 14]. For
instance, relative advantage is
an influencer of Internet
adoption in emails, business
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homepage, and e-sales [14] and is a key factor across multiple
innovation applications (i.e., online data access, email, EDI
and Internet adoption) [11]. For example, considering Wang,
Wang [15] investigated determinants of RFID adoption in the
manufacturing industry, and they also found relative
advantage has a positive effect on RFID adoption. Zhu and
Kraemer [16], investigated determinants of post-adoption
stages of innovation diffusion, using enterprise digital
transformation as an example of innovation. Their results
indicate relative advantage positively influence e-business
usage. Besides this study, RFID (Radio Frequency
Identification) technology as one of the agile technologies of
last couple of decades, there are some studies on RFID
adoption, one by [17] who investigated RFID adoption in the
Taiwanese retail industry and found that relative advantage
had a positive impact on RFID adoption. Ramdani, Kawalek
[18], predicted SME’s adoption of enterprise systems and
suggest that the greater the perceived relative advantage of
enterprise systems, the more likely they will be adopted by
SMEs. [19], investigated adoption of EDI technology and
suggested that relative advantage is a key factor within the
technological context that can influence EDI adoption.
Following these studies, relative advantage would be an
important factor to motivate organizations to adopt BDA
technology. Decision makers will evaluate whether this
technology has a relative advantage over conventional
systems. Compared to conventional systems, BDA can help
companies in several aspects, for example, in tracking,
controlling, decision-making and innovating in real-time. If
integrated with other backend systems, BDA can reduce the
lead time, improve efficiency, and reduce labour costs [20].
However, small firms adopt technology only if they perceive a
need for the technology to overcome a perceived performance
gap or exploit a business opportunity [11]. Therefore, if firms
believe that big data will enhance their business efficiency
and effectively, they would be more inclined to continue to
use it. Thus, the positive perception of the benefits of having
big data analytics should lead to the greater possibility of its
adoption. Therefore, this study hypothesizes that:
H1. Perceived relative advantage will have a positive
impact on Big Data utilization.
2) Relationship between Complexity of Data Mining
Techniques and extent of Big Data
Complexity is among five factors that were proposed by
Rogers [21] in the diffusion of innovation adoption. Many
studies have found that complexity is a barrier to innovation
adoption [22, 23]. Grover (1993) and [24], found that when
customer-based inter-organizational systems are perceived as
complex to adopt and/or use, they are less likely to be
adopted. Mallat and Tuunainen (2008), suggest that
perceived complexity inhibits merchant adoption of mobile
payment systems. Ramamurthy et al. (2008), found that lower
complexities in technology resulted in higher positive effects
on the adoption of Data warehousing solutions. According to
The Economist Intelligence Unit, the high complexity of Big
data technology such as BI makes employees resist its
adoption and continue to use traditional methods such as
spreadsheet programs [25]. As such, Premkumar et al.
(1994) suggest that the complexity of innovation is usually
negatively related to its adoption [26]. Therefore, this study
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hypothesizes that:
H2 Complexity has a negative impact on Big Data
Utilization
B. Relationship between Organizational Context and
extent of Big Data
Based on the functional perspective of top managers [11],
the capability perspective of an organization [27], and the
technological resource perspective of an organization [16]
management support, and IT staff capability are identified as
important organizational factors.
1) Relationship between Top Management Support
and extent of Big Data
Top management support for the adoption of technology is
especially important for SMEs in which chief executive
officers (CEOs) or equivalent have the final say on
organizational IT strategy and investment. Premkumar and
Roberts (1999) suggest that top management represents
potential decision-makers in an organization [11]. They can
create a positive environment to facilitate the adoption of new
technologies by creating an appealing vision of how the
adoption will benefit the firm, securing sufficient resources,
and overcoming any member resistance to the change. For
most of such businesses, the transition from the traditional
in-house IT operation to the new big data is a strategic
decision. If the executives understand big data and hold
positive attitudes toward the innovation, they are likely to
make decisions in favour of its adoption.
There is strong evidence that top management support
leads to successful innovation of products [28], as well as
successful implementation and assimilation of information
systems [29-31]. Duan, Deng [32] provide a critical analysis
of the adoption of e-market systems in Australian SMES,
pointing out that factors such as top management support
were the most important factors for SMEs who are ready to
adopt an e-market for their e-business purposes. A survey of
325 manufacturing SMEs located in the central industrial
sector of Iran found that the innovativeness of an
owner-manager significantly impacted on their adoption of
e-commerce [33]. Similarly, the study of Chang, Hung [22],
found that an owner-managers’ innovativeness is a significant
determinant in ERP adoption for SMEs. Soliman and Janz
[34] found that top management support significantly affects
the adoption of Internet-based inter-organizational
information systems while Teo, Lin [35] also found that top
management support is positively associated with companies'
adoption of e-procurement systems. Lin [36], noted that top
management support is positively related to the likelihood of
firms' adoption of electronic supply chain management
systems. Chao and Chandra [37], conducted a survey with 217
small manufacturers and financial services organisations in
the USA and found that the level of an owner’s IT knowledge
is a key predictor of IT strategic alignment, as well as the
adoption of IT. Thong, Yap [31] claimed that
owner-managers who have more IT knowledge will be more
likely to be innovative. An interesting aspect of this finding is
that although owner-managers’ IT knowledge can increase
the chances of IT adoption in
organisations, advanced IT
applications including big data
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have received quite low rates of adoption among smaller firms
due to the critical constraints of resources in such firms.
Therefore, this study hypothesizes that:
H3 Top management support will have a positive impact
on Big Data utilization.
2) Relationship between IT Staff Capability and
Extent of Big Data
The technological knowledge of an organization is part of
the organizational technology context that promotes (or
inhibits) adoption [16] and has a positive relationship with the
likelihood of technology adoption decision. It can be
extended to non-IT professionals, a group that has been
shown to be more likely to support and accept new
technologies when they have a relatively high level of IT
knowledge about technological innovations. Lawson, Alcock
[38], also mention that lack of IT expertise in a firm is one of
the barriers to e-commerce involvement and has an effect on
decisions about doing business online. Neidleman [39]
believed that small European organizations failed because
they lacked knowledge of information systems. Because of
the obstacle lack of skill and technical knowledge required in
the development process, many organizations delay
innovation adoption and tend to wait until they have sufficient
skills. Thus, if employees in SMEs have more knowledge of
information systems, then they will be more likely to adopt the
information systems.
As Ettlie [40] explained, staff must have some knowledge
of IT innovation in order to use more innovative IT. Thong,
Yap [31] believed that organizations have different levels of
information need in various sections, and there is more need
to implement IS in information intensified sectors. Porter and
Millar [138] suggested that the greater the information
intensity, the greater the potential for the use of information
systems. Haber and Reichel [41] and Thong [42] believed that
greater information intensity in SMEs would lead to the senior
executives believing that IS is a major competitive tool, and
this would increase IS adoption. Typically, lack of staff IT
knowledge led to existing information technology not being
used effectively Lawson, Alcock [38]. Thereby, SMEs
employee IS knowledge would have great influence on the
extent to which an organization is capable of successfully
adopting a big data. This suggests that when SMEs are
planning to adopt Big data they would then consider the level
of employee IT-related knowledge. Therefore, this study
hypothesizes that:
H4 IT staff capability will have a positive impact on Big
Data utilization.
C. Relationship between Environmental Context and
Extent of Big Data
Hello Several studies in developing countries indicate that
factors related to the environmental context play a more
significant role than factors related to the technological and
organizational contexts [33]. Other useful theories that are
considered in our framework to explain the influence of
factors within the environmental contexts are Competitor
pressure and Government support.
1) Relationship between Competitor Pressure and
Extent of Big Data
The relationship between IT innovations and competition,
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or environment uncertainty, has been explored in several
previous IT adoption studies, with virtually all findings
supporting this relationship [10, 16, 27, 42]. Competitive
pressure has been widely recognized and empirically
supported in the diffusion of information technologies
literature as one of the major factors in the environmental
context of the TOE model [16, 24, 43]. The classic five-force
competitive model indicates that competitive pressure is an
important external driver to initiate the deployment of IOS
(inter-organizational innovation) among trading partners
[44]. Adoption of a new innovation might help a firm to gain
and sustain competitive advantages over its competitors [45].
Similarly, it has been explained that innovations allow firms
to achieve an edge in competitive environments [10]. Zhu,
Kraemer [27], found that companies facing higher levels of
competitive pressure are more likely to adopt electronic
business. Wang and Cheung [46] propose that competitive
pressure is positively related to travel agencies' adoption of
e-business . Oliveira and Martins [47], found that competitive
pressure is a positive predictor of e-business adoption for both
the telecommunications industry and the tourism industry.
Similarly, Lin [36], found that competitive pressure is
positively related to the likelihood of firms' adoption of
electronic supply chain management systems. If more and
more competitors begin to adopt Big data to enjoy its benefits,
the decision makers in an organization are likely to feel the
pressure to do the same in order to retain competitive
advantage. Therefore, this study hypothesizes that:
H5: Competition Pressure will have a positive impact on
Big Data utilization.
2) Relationship between Government Support and
Extent of Big Data
Governement support is one of the critical factors
influencing innovation diffusion [48, 49]. Government
support refers to the support given by a government authority
to encourage the assimilation of IT innovation by firms [49].
The impact of existing laws and regulations can be critical in
the adoption of new technologies. Government regulations
can encourage or discourage businesses from adopting big
data. For example, legislators in the United States and the
European Union member states have specific mandates to
protect organizational data. When a government requires
businesses to comply with big data standards and protocols,
firms will be more willing to adopt big data computing.
According to NIPA (2015) government policy and support
related to open data, clouding computing, and industrial
promotion may stimulate the adoption of big data [50, 51].
Government can create a favourable environment and provide
impetus for technology adoption [52]. Likewise, government
plays a major role in providing the required national ICT
infrastructure such as reliable Internet connection with
reasonable speed and appropriate technology standards [53].
For example, Zhu, Kraemer [49] investigates the assimilation
of e-business and finds that governments can encourage
e-business legislation by supportive regulations and policies.
Another study by [54] also discovered that the assimilation
process
of
Internet
technologies in China and
concludes
that
Chinese
companies have the highest
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concern for the regulatory environment in which they and
their business reside. Therefore, this study hypothesizes that:
H6 Government support will have a positive impact on Big
Data utilization.
world
D. The Mediating Effect of Extent of BDU on the
Relationship between TOE factors and Performance
Based on the research conducted by Economist Intelligence
Unit (2012) comprising of 607 executives from across the
globe, the results show that for processes where Big Data
analytics has been applied, on average, they have seen a 26%
improvement in performance over the past three years, and
they expect it will improve by 41% over the next three, the
survey also report that firms that emphasise decision-making
based on data and analytics have performed 5-6% better—as
measured by output and performance—than firms that rely on
intuition and experience for decision-making [55]. Similarly,
Established organizations have attained considerably superior
business payback from BI [56]. Therefore, this study
hypothesizes that:
H7 extent of BDU Mediates the Relationship between TOE
Factors and Performance
E. The Moderating Effect of OC on the Relationship
between Extent BDU and Performance.
Schein [57] defined organizational culture as a pattern of
basic assumptions that are invented, discovered, or developed
by a given group as it learns to cope with problems of external
adaptation and internal integration and that have worked well
enough to be considered valid and, therefore, taught to new
members as the correct way to perceive, think, and feel in
reference to those problems. Various studies also suggest that
organizational culture plays an important role in technology
and innovation adoption. For instance, the diffusion literature
asserts that organizational culture is an important
organizational factor for technology adoption [9, 58]. IS
literature also echoes this assertion [59, 60]. Peters,
Waterman [61], have suggested that organisational culture
can exert considerable influence in organisations particularly
in areas such as performance and commitment. It has an
influence on the degree where innovation and creativity are
stimulated in an organization [14, 62]. Therefore, this study
hypothesizes that:
H8 Organizational culture moderates the relationship
between extent of big data utilization and performance
1) The Moderating Effect of Region (Asia & EU) on
the Relationship between Extent of BDU and
Performance
Past empirical studies based on different geographical
locations have evidenced that different management
structures and environments would have different impacts on
company performance be it financially or non-financially
[63]. Therefore, this study hypothesizes that:
H9 Region (Asean & EU) moderates the relationship
between extent of big data utilization and performance
F. Theoretical Framework and Hypotheses
This study proposed the research model as shown below,
where we have the dependent variable, the independent
variable, the mediator and moderator variable. The dependant
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variable performance, the IV are Perceived Relative
Advantage (PRA), Complexity of Data Mining Techniques
(CDMT), Management Support (MS), IT Staff Capabilities
(ITSC), Competitive Pressure (CP), Government Support
(GS), Extent of Big of Data (Ex BDU) as mediator variable
and Organisational Culture (OC) and Region ( both EU and
Asean) as moderator variable.

III. RESEARCH METHODOLOGY
The research model includes 11 constructs: technology
characteristics which contain perceive relative advantage and
complexity of data mining techniques, organization
characteristics contain management support ad IT staff
capability, and environment characteristics that have
competitive pressure and Government support, performance
as dependent variable, extent of big data as the mediator
variable and organisational culture and Region (Asia & EU)
as the moderator variable
To evaluate the theoretical constructs, a survey will be
conducted in two regions (Asia & EU countries). A
questionnaire was developed by an expert panel composed of
experienced researchers in the field of Information Systems.
The questionnaire items were based on published literature
(see table 1). Seven points Likert scale on an interval level
ranging from “strongly disagree” to “strongly agree” will be
used. The questionnaire will be administered in the languages
of the both region (Asia & EU) of study. The questionnaire
will be reviewed by a group of established academic IS
researchers and three language experts. A pilot study will be
conducted among 20 firms so as to provide evidence that the
scales are reliable, valid, and have translation equivalence.
The research will make use of database available from
Entrepreneur-sme.asia and ec.europa.eu to get list of SMEs
for both regions. The study will identify and make use of
specific SME industry sector. This because the management
literature had shown that an imprecise result will be obtained
if more than one sector is involve in the same study.
The items of the survey include a range of questions to
measure the IV, DV, mediator and moderator variable. The
population of this study will comprise of both SMEs from
Asean and EU countries. This study will make use of simple
random sampling because a every sample in the population
has equal chance of being chosen. The research will utilised
mail, electronic and self-administered questionnaire.
A Quantitative research will
be used. It was chosen because
quantitative approaches offer a
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primary connection between empirical observation and the
mathematical expression of quantitative relationships.
Quantitative research has been utilised in a number of studies
to measure and test hypotheses based on an empirical
examination of dependent and independent variables
employing statistical techniques [64]. Exploratory and
confirmatory factor analyses will be used to assess the
convergent and discriminant validity of the survey instrument.
The reliability of the survey instrument will be evaluated
using Cronbach's alpha and composite reliability. The
collected data will be analysed using Structural Equation
Modelling (SEM) and (Partial Least Square) PLS based on
Smart PLS software in order to investigate the relationship
between the variables.
IV. CONCLUSION
The study aim to conduct a comparative study between the
Asean and EU countries to find the level of public companies
abilities to utilize big data. A quantitative survey will be used
to test the study hypotheses using structural equation
modelling technique. Data will be collected from both Asean
and EU public companies. The findings from the analysis of
the study will be used to make recommendations to both the
Asean and EU government about the policies and strategies to
implement to encourage more public firms to adopt Big Data
to increase their competitiveness and survival rate.
1. of a paper is to introduce a new measurement
technique. Authors should expect to be challenged
by reviewers if the results are not supported by
adequate data and critical details.
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