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Abstract

This study aims to address the literature gap by examining the direct relationship between big data analytics capability, marketing innovation,
and organizational innovations. Additionally, this study would examine big data analytics capability as the antecedent for both innovation
types and how these relationships influence firm performance. The research model is developed based on the integration of resource-based
view and knowledge-based view theories. The quantitative method is used as the research methodology for this study. Based on a purposive
sampling method, a total of 115 questionnaires were obtained from managers in star-rated hotels located in Malaysia. Partial least square
structural equation modeling (PLS-SEM) is utilized for the data analysis. The result shows that big data analytics capability positively affects
marketing and organizational innovations. The findings show that big data analytics capability and organizational innovation positively
influence firm performance. Nonetheless, the result revealed that marketing innovation is not positively related to firm performance. The
findings also indicate to hotel managers the importance of big data analytic capability and the resources required to build and develop this
capability. The contributions from this study enrich the literature on big data and innovation, which is particularly limited in the hospitality

and tourism context.
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1. Introduction

Advancement in information technology has led firms to
invest in big data analytics to be competitive in a rapidly
changing environment. Firms are capitalizing on big data
analytics to find innovative ways to distinguish themselves
from their rival in the industry (Corte-Real et al., 2017).
Hotels use big data analytics to measure customer satisfaction
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based on online reviews and ratings (Zarezadeh et al., 2022).
The insight generated from big data allows hoteliers to
predict future bookings and improve their services (Shamim
et al., 2021). Big data also enables hotels to improve
their decision-making regarding revenue management by
forecasting optimum occupancy and room rates (Yallop &
Seraphin, 2020). Also, the emergence of big data analytics
has spurred firms to become innovative by changing their
business process and strategies to satisfy their client’s needs
and wants (Aydiner et al., 2019). Firms adopting big data
analytics would foster innovation and improve business
performance (Ghasemaghaei & Calic, 2020; Mikalef
et al., 2020a).

The ability of a firm to innovate is crucial when an
industry is facing an economic, financial, and health
crisis (Zhang et al., 2022). Innovation can assist firms
in enduring the challenges of operating under difficult
economic conditions. Innovation relates to the introduction
of a new or improved product, service, process, marketing
method, or organizational practice (OECD & Eurostat,
2005). Previous studies have identified the importance of
innovation capability in determining firm performance in
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the hotel industry (Alkhatib & Valeri, 2022; Nicolau &
Santa-maria, 2013; Nieves & Diaz-Meneses, 2016). Thus
far, much of the innovation research is predominantly
focused on product and process innovation, with fewer
studies on marketing and organizational innovations.
Marketing innovation is a viable solution that provides a
quick fix and cost-effective way for firms to improve their
sales revenue, particularly in an economic crisis (Naidoo,
2010). Marketing innovation is a new marketing technique
comprising improvements from current product design,
placement, promotion, or pricing (Nieves & Diaz-Meneses,
2016). On the other hand, organizational innovation
relates to introducing new workplace organizations or
business practices in response to environmental changes
(Camison & Villar-Lopez, 2014). Both marketing and
organizational innovations are fundamental to improving
firm performance (Chen et al., 2020; Kafetzopoulos et al.,
2020). Nonetheless, many researchers argue that further
studies on the antecedents of marketing and organizational
innovations are needed to understand both (Prasad & Junni,
2016; Ramirez et al., 2018).

To date, there is still a lack of understanding of the
relationship between big data analytics, innovation, and
firm performance (Ghasemaghaei & Calic, 2020). Mikalef
et al. (2020a) call for further studies on how firms can use
big data analytics to improve innovation, which remains an
underexplored part of the literature. Johnson et al. (2017)
claimed that some firms that invest in and use big data fail to
cultivate innovative performance in their organization. Given
the adverse impact of the Covid-19 pandemic on the tourism
sector (Nguyen et al., 2021), the study on the relationship
between big data, innovation, and firm performance would
assist industry players, particularly the hotel industry, to
recover and thrive again. A case in point is that the Covid-19
pandemic has severely impacted the travel and tourism
sector, which saw the percentage of global GDP by this
sector drop from 10.4% in 2019 to 5.5% in 2020 (World
Travel and Tourism Council, 2021). This negative impact is
concerning as the tourism economy contributes towards the
source of foreign exchange, generation of export revenue,
and local employment (World Tourism Organization, 2018).

Based on the resource-based view (RBV) and knowledge-
based view (KBV) theories, the present study aims to address
the gaps in the literature by examining the direct relationship
between big data analytics capability (BDAC) and
marketing innovation together with the relationship between
BDAC and organizational innovation. This study will also
analyze the potential impact of marketing and organizational
innovations on firm performance in the hotel industry. The
result of this study would contribute to the existing literature
in tourism and hospitality by demonstrating that BDAC is a
crucial enabler to marketing and organizational innovation,
which can subsequently enhance firm performance.

2. Literature Review

2.1. Big Data Analytics Capability (BDAC)

There are several definitions of the BDAC construct
provided in the literature. One of them defined BDAC
as the firm capacity to assemble and implement specific
resources under big data analytics (Gupta & George, 2016).
Mikalef et al. (2019) provide a more extended definition of
BDAC as “the ability of a firm to capture and analyze data
towards the generation of insight by effectively orchestrating
and deploying its data, technology, and talent” (p. 274).
Various empirical studies have conceptualized BDAC as a
multidimensional and hierarchical construct. However, there
is a prevalent theme among the big data studies (Ciampi
et al., 2021; Jeble et al., 2018; Mikalef et al., 2020a), which
categorized BDAC into three categories that comprise
tangible, intangible, and human skill resources.

Tangible resources comprise data, technology, and basic
resources. The availability of data, a core resource, can
be further categorized into five characteristics: volume,
velocity, variety, veracity, and value (Ferraris et al., 2019).
Big data, which is large in quantity, originate from different
sources, and appears in different formats, requires advanced
technology and infrastructure to store, process, and analyze
(Gupta & George, 2016). The big data infrastructure required
comprises data lakes, a data repository, and a software
framework capable of parallel processing these data (Gupta
& Giri, 2018). Deriving meaningful and valuable insight from
big data requires sufficient funding to invest in sophisticated
technology and infrastructure (Vidgen et al., 2017). Apart
from financial funding, firms must commit in terms of time
as the investment in big data may not produce an instant
result. Besides tangible resources, intangible resources
such as data-driven culture and organizational learning
are necessary to develop BDAC. A data-driven culture is
defined as when employees across the firms primarily base
their business decisions on data instead of experience (Gupta
& George, 2016). Employees also must continuously learn
as technology involving big data keeps evolving (Vidgen
etal., 2017).

Another main resource that firms require to possess to
form BDAC is human skills, divided into technical and
managerial skills. Both technical and managerial skills
are required to obtain meaningful value from big data
investment (Wamba et al., 2017). Technical skill relates to
the competency or know-how of employees in utilizing data
and technology to provide meaningful insight (Gupta &
George, 2016). These technical employees should be skilled
in R, Python, Hadoop, or other analytical tools (Rialti et al.,
2019). Similarly, managers should be skilled in data analytics
so that they would be able to understand the insight generated
and make the optimal business decision-making for their
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organization (Mikalef et al., 2020b). Managerial skills also
include coordination with other employees, customers, and
suppliers to implement big data-related initiatives (Gupta
etal., 2019).

2.2. Innovation

Various definitions of innovation are provided by
different studies, depending on the research’s purpose and
theoretical perspectives. According to Damanpour and Evan
(1984), innovation is described as “the implementation
of an internally generated or a borrowed idea whether
pertaining to a product, device, system, process, policy,
program or service that was new to the organization at the
time of adoption” (p. 393). There are also different types of
innovation mentioned in the literature. Based on the Oslo
Manual published by OECD and Eurostat (2005), there
are four types of classification for innovation: product
innovation, process innovation, process innovation, and
organizational innovation. These four types of innovations
have been regularly applied in prior empirical studies in
innovation literature (Kafetzopoulos et al., 2020; Medrano
& Olarte-Pascual, 2016; Ramirez et al., 2018). Nonetheless,
this study would focus on marketing and organizational
innovation as there is much less attention in the literature on
this type of innovation, even though both innovations can
assist firms in boosting their performance.

Marketing innovation is defined as a new marketing
technique comprising improvements from current product
design, placement, promotion, or pricing (Nieves & Diaz-
Meneses, 2016). These marketing-related changes aim to
increase the firm market share by either satisfying client
needs, venturing into new territory, or repositioning their
product or services in the market (OECD & Eurostat, 2005).
Examples of marketing innovation in product placement
include establishing new distribution to sell goods or
services to clients (Nieves & Diaz-Meneses, 2016). Also,
promoting new products through placement in movies or
television programs or introducing a new brand symbol is
part of marketing innovation (OECD & Eurostat, 2005). In
the hotel industry, advancements in information technology
have led hoteliers to rely more on online travel agencies
rather than tour operators to increase sales by direct channel
(Romero & Tejada, 2020).

Regarding organizational innovation, this innovation is
defined as the creation and adoption of a new company’s
process, practices, and structure (Lam, 2005; OECD &
Eurostat, 2005). Organizational innovation in terms of
company structure involves decision-making and the
distribution of tasks and responsibilities within the company
(Mumford et al., 2002). Meanwhile, organizational innovation
in company processes revolves around adopting new routines
and procedures to conduct work (OECD & Eurostat, 2005).

Prasad and Junni (2016) claim that organizational innovation
can be used to achieve organizational goals through the
executive actions of revamping and refining a company’s
structure, practice, and process. Top management support
is crucial in realizing organizational innovation in firms
(Cinar et al., 2020). According to Nieves and Segarra-Ciprés
(2015), employee knowledge and skill are key enablers for
organizational innovation based on the study of the hotel
industry in Spain.

2.3. Firm Performance

There is a growing interest in studying BDAC’s
influence on firm performance. This relationship can be seen
in previous empirical studies by Bahrami and Shokouhyar
(2022), Jeble et al. (2018), and Rialti et al. (2019).
Nonetheless, the studies on the relationship between BDAC
and firm performance in tourism and hospitality literature
are still limited. To fully measure firm performance, this
study considers that firm performance is measured by two
distinct components, market performance and operational
performance, as discussed in the previous studies (Gupta &
George, 2016; Gupta et al., 2019). In these studies, market
performance emphasizes market share, the success rate of
new products/services, and the ability to find a new market.
On the other hand, operational performance is gauged based
on productivity, profitability, return on investment, and
sales revenue. Similarly, many studies have also measured
firm performance as a multidimensional construct based
on financial and non-financial indicators (Ghasemaghaei &
Calic, 2020; Gupta et al., 2020; Wamba et al., 2017).

2.4. Research Model and Hypothesis Development

As shown in Figure 1, the research model builds on
past empirical studies and is grounded in RBV and KBV
theories. Both theories are interrelated and are selected to
support the model’s hypotheses development. The research
model consists of eight hypotheses examining the direct
relationship between BDAC, firm performance, marketing
innovation, and organizational innovation.

2.4.1. BDAC and Firm Performance

Through big data analytics, insight and patterns can be
generated through statistical tools and techniques, which
provide valuable information for business-related decisions
(Gupta et al., 2019). Consequently, improved business
decision-making would improve firm performance. Jeble et al.
(2018) argue that utilizing big data analytics would improve
decision-making, particularly in making operational decisions
and predictions. The insight and pattern generated by big data
analytics can eliminate any guesswork in decision-making
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Figure 1: Research Model

and assist company executives in streamlining operations and
planning future direction (Mikalef et al., 2020a).

BDAC is grounded on the RBV theory, which states that
firms can achieve a competitive advantage by managing
their resources and capability (Barney, 1991). The RBV
theory is based on two fundamental assumptions: firms’
resources are immobile and heterogeneous. Several studies
have provided empirical evidence to prove the positive
relationship between BDAC and firm performance (Bahrami
& Shokouhyar, 2022; Wamba et al., 2019; Raguseo et al.,
2020). It is reported in these studies that BDAC has resulted
in increased market share, revenues, profitability, and
productivity in firms. According to Gupta et al. (2019), BDA
positively impacts firm performance in terms of market and
operational performance. Also, Ferraris et al. (2019) reported
that firm performance increases as the firm’s BDAC becomes
superior. Based on the preceding discussion, we hypothesize
that:

H1: Big data analytics capability has a positive effect on
market performance.

H2: Big data analytics capability has a positive effect on
operational performance.

2.4.2. BDAC as an Enabler of Innovation

The growth of the digital economy has led to the
availability of data and knowledge regarding customers,
rivals, and new products and services (Lee, 2021). Knowledge
about the business environment would help firms reposition
themselves based on customer demand and market (OECD
& Eurostat, 2005). Knowledge resources are a significant
influence on marketing innovation in firms. Ghasemaghaei
and Calic (2020) claimed that firms’ capability in using big
data analytics enables them to innovate, as firms can rapidly
take advantage of new information to apply new ideas or
initiatives. For instance, big data analytics can influence firm
innovation by improving products and services and better
repositioning and distributing these products and services.

Knowledge-driven organizations are prone to implement
organizational innovations to improve administrative
efficiency and employee satisfaction. These innovative
actions require knowledge from in-house expertise and
external information (Kim & Lui, 2015; Ramirez et al.,
2018). Marshall et al. (2015) stated that firms could improve
their operating efficiency and revenue growth compared
to their rivals if they apply big data analytics in their
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business process. Besides, an appropriate organizational
structure can facilitate a quick response to market changes
and other external conditions (Medrano & Olarte-Pascual,
2016). Firms must collect, process, and analyze information
regarding clients, suppliers, and competitors to keep pace
with external changes.

The relationship between BDAC towards marketing and
organizational innovations is grounded on the KBV theory.
This theory states that an organization can create productive
results through the knowledge resources they possess,
which are unique and imitable (Grant, 1996). KBV theory
is an extension of RBV theory, but it focuses on the firm’s
knowledge resources to determine its competitive advantage
(Corte-Real et al., 2020). In terms of empirical studies,
there have been limited studies on the relationship between
BDAC, marketing innovation, and organizational innovation.
Nonetheless, a related empirical study demonstrated that the
usage of big data positively affects innovation capability
(Wibowo et al., 2021). Based on the preceding discussion,
we hypothesize that:

H3: Big data analytics capability has a positive effect on
marketing innovation.

HA4: Big data analytics capability has a positive effect on
organizational innovation.

2.4.3. Marketing Innovation and Firm Performance

Firms can increase their sales revenue through marketing
innovation by either repositioning their product or services
in a market, meeting client demands, or venturing into new
territory (OECD & Eurostat, 2005). Medrano and Olarte-
Pascual (2016) identified that firms undertaking marketing
innovation do not necessarily need to invest large capital to
achieve a competitive advantage. For instance, a firm can
innovate by creating new pricing strategies for products
and services based on customer demand. Thus, marketing
innovation appeals to firms to stem revenue decline
without investing too much money. In addition, marketing
innovation is in line with RBV theory, commonly used to
explain how an organization’s resources and capabilities
shape its competitive advantage (Barney, 1991). Several
studies have reported that marketing innovation is positively
related to firm performance (Kafetzopoulos et al., 2020;
Naidoo, 2010). The rationale behind this relationship is
that marketing innovation can meet the changing needs
of consumers in terms of both financial and non-financial
benefits. Thus, an organization will likely gain a competitive
advantage when it satisfies customer needs and wants.

In the hospitality context, Nieves and Diaz-Meneses
(2016) demonstrated a positive relationship between

marketing innovation and financial performance. Likewise,
Nicolau and Santa-maria (2013) examine the relationship
between several types of innovation and hotel market value.
The study result demonstrates that marketing innovation is
positively related to the market value of hotels. One study by
Hussain et al. (2020) also showed that marketing innovation
positively influences market performance based on emerging
markets in Pakistan. Based on these findings, the proposed
hypotheses are:

H5: Marketing innovation is positively related to market
performance.

H6: Marketing innovation is positively related to
operational performance.

2.4.4. Organizational Innovation and
Firm Performance

Organizational innovation would increase firm
performance by implementing new approaches or systems
to enhance administrative and operational efficiency. This
assertion is supported by several empirical studies that
reported that organizational innovation positively influences
firm performance (Camisén & Villar-Lopez, 2014; Cinaretal.,
2020; Eidizadeh et al., 2017). Innovative organizations have
a competitive edge over non-innovative organizations as the
former could react rapidly to environmental challenges and
maximize any opportunities in the industry. Based on RBV
theory, organizational innovation will lead to competitive
advantage and consequently increase firm performance
(Camison & Villar-Lopez, 2014). This assumption is based
on the firm’s capability to create organizational routines
or practices using a combination of resources that the firm
possesses to accomplish strategic goals (Makadok, 2001).

Furthermore, OECD and Eurostat (2005) stated
that organizational innovation could increase employee
satisfaction and decrease administrative and supplies
expenditures. Examples of organizational innovation include
the implementation of new routines to boost learning and
knowledge sharing across the organization (Prasad & Junni,
2016). According to Chen et al. (2020), organizational
innovation positively impacts firm performance based on
empirical data from 265 manufacturing companies in the
Pearl River Delta region in China. Therefore, based on past
studies and arguments, this study proposes the following
hypothesis:

H7: Organizational innovation is positively related to
market performance.

HS8: Organizational innovation is positively related to
operational performance.
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3. Methodology

Based on the positivist approach, this study used
quantitative data analysis to answer the research objectives.
Quantitative studies are used to examine theory deductively
and to assess the relationship among constructs in the
research framework (Bougie & Sekaran, 2019).

3.1. Measurement Properties

All the measurement items in the questionnaire
were adapted from established literature with favorable
psychometric properties. The items in the BDAC construct
were adapted from Jeble et al. (2018) and Mikalef et al.
(2019). This construct had seven sub-dimensions: data, basic
resources, technology, technical skills, management skills,
organizational learning, and data-driven. The BDAC construct
was operationalized as a second-order hierarchical construct
and considered a reflective-formative type. Marketing
innovation was based on Nieves and Diaz-Meneses (2016),
while organizational innovation was adapted from Prasad
and Junni (2016). As for firm performance, this construct
was represented by two separate components, market
performance and operational performance, adapted from
Gupta and George (2016) and Gupta et al. (2019). Constructs
such as BDAC, marketing innovation, and organizational
innovation were measured using a 5-point Likert scale,
while market and operational performances used a 7-point
Likert scale. Using two different scales in the survey reduces
common method bias, as Hulland et al. (2018) recommended.
Furthermore, the developed questionnaire had to undergo a
pre-test with respondents in academics and the hotel industry
before the data collection. Based on the feedback from the
pre-test, amendments were made to the questions’ wording,
layout, and format.

3.2. Population and Sample

This study’s unit of analysis is at the organizational level
in hotel firms. This unit of analysis is in line with the research
objective of this study to examine the impact of BDAC and
innovation on firm performance in the hotel industry. The
survey was based on a single respondent, and the targeted
respondents came from higher hotel management, including
hotel managers and general managers. They are selected
because of their familiarity with big data and overall hotel
performance. Also, the hotel industry was chosen as the
study’s population to better comprehend the industry’s
approaches to dealing with the impact of the Covid-19
pandemic. Before the pandemic, the accommodation sector
was the second biggest contributor in Malaysia in terms of
inbound tourist expenditure for 2019, amounting to around

RM 20.67 billion (My Tourism Data, 2021). Malaysia was
also ranked second behind Thailand for Southeast Asia’s
highest international tourist arrivals, with 26.1 million
tourists in 2019 (World Tourism Organization, 2021).

This study applied a purposive sampling technique
since the study focuses on star-rated hotels in Malaysia.
The database of the star-rated hotels was obtained from
the Ministry of Tourism, Arts and Culture Malaysia’s
website, which had 442 registered hotels in the year 2020.
Specifically, this study targeted hotels with 3-star, 4-star,
and 5-star ratings based on disproportionate quota sampling.
Hotels with a higher star rating were chosen as they are
likely to have more professional and qualified staff and
more inclined to innovative activities in their daily operation
(Nieves et al., 2014). The data collection was conducted
using self-administered questionnaire from September 2021
to February 2022 to about 200 hotels. All self-administered
questionnaires received were checked during the data
collection to ensure all questions were filled. The data
collection process ended with 115 usable surveys, yielding
a 57.5 % response rate. Among the hotels that participated,
76 respondents (66%) came from 5-star hotels, followed by
33 respondents (29%) from 4-star hotels and six respondents
from 3-star hotels (5%).

The sample size collected was comparable to other hotel
firm-based studies by Nieves and Diaz-Meneses (2016) and
Diffley et al. (2018). In addition, according to Hair et al.
(2017), statistical power analyses should be used to calculate
the minimum sample size based on the largest predictor in
the model. The model’s largest predictor is seven, directed
to the BDAC construct. Based on Green’s (1991) table,
the minimum sample size is 103 for seven predictors at
medium effect size and a power of 0.8, as Gefen et al. (2011)
recommended. Thus, since the total number of surveys
collected was higher than the minimum sample size, it was
sufficient to test the hypotheses in the research model.

4. Results

The partial least squares structural equation modeling
(PLS-SEM) technique was adopted for data analysis. PLS-
SEM is an alternative method to the covariance-based
approach (CB-SEM). The core difference is that CB-SEM
focuses on reproducing the theoretical covariance matrix,
and PLS-SEM focuses on explaining the variance of a
particular construct (Hair et al., 2017). The current study
aimed to predict the effects of BDAC on innovation and
firm performance, and the proposed framework had both
formative and reflective variables. Therefore, PLS-SEM
was chosen instead of CB-SEM. Specifically, SmartPLS
version 4, as a software package, was used to analyze the
collected data.
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4.1. Measurement Model Assessment

The reflective measurement model was assessed based
on two main criteria (i.e., convergent and discriminant
validity). Factor loadings, composite reliability (CR), and
average variance extracted (AVE) were checked to examine
the convergent validity. Table 1 shows no loading, AVE
values below 0.5, and all CR values above 0.7. Therefore,
the convergent validity of the research was confirmed.
Furthermore, Henseler et al. (2015) state that the Heterotrait-
Monotrait of correlations (HTMT) is a better approach
to detecting discriminant validity in everyday research
situations. The discriminant validity results are summarized
in Table 2. All the HTMT values were lower than the cut-off
threshold at 0.90, so the discriminant validity of the research
was confirmed (Franke & Sarstedt, 2019).

BDAC was measured as a type Il reflective-formative
hierarchical component model. The formative measurement
model requires different criteria for assessment. This study
follows the three-step procedure suggested by Hair et al.
(2019). First, redundancy analysis was performed to examine
convergent validity. Based on redundancy analysis, the path
coefficient was 0.874, much higher than the threshold value
of 0.70 (Hair et al., 2017). Then, the variance inflation factor
(VIF) was checked to assess potential collinearity issues.
No VIF values of BDAC’s dimensions were higher than
the suggested threshold at five, as shown in Table 3. Thus,
the formative measurement model of the research was not
likely to have a collinearity problem (Hair et al., 2019).
Third, BDAC’s outer weight significance was examined to
assess the formative variable’s importance and the relevance
of its dimensions/indicators. As depicted in Table 3, the
outer weights of data, technology, managerial skills, and
organizational learning were insignificant. Nevertheless, all
four dimensions’ outer loadings were significant and higher
than the threshold value of 0.5. Given that the results of
the three-step procedure meet all the criteria, the formative
measurement model was confirmed.

4.2. Structural Model Assessment

As a prerequisite to assessing the structural model, it is
crucial to rule out any multi-collinearity issue in the model.
The inner VIF was summarized in Table 4, and it can be
seen that no VIF values were higher than the threshold
value of 3.3 (Diamantopoulos & Siguaw, 2006). Thus, this
research ruled out any multi-collinearity issue. Then, a
bootstrapping technique with 5000 resamples was performed
to test the significance and relevance of the structural model
relationships based on their #-value, p-value, and confidence
intervals bias corrected. A hypothesis is considered supported
when the ¢-value is larger or the same as 1.65 (one-tailed test),
the p-value is smaller than 0.05, and when the confidence

interval does indicate any intervals straddling a 0 between
the lower limit (LL) and upper limit (UL) (Hair et al., 2017).
Table 4 shows the analysis of this study’s hypothesis testing.
Six proposed hypotheses were supported, and another
two hypotheses were not supported. Specifically, BDAC had
a positive effect on market performance (5 =0.343, p<0.01),
operational performance (f = 0.331, p < 0.01), marketing
innovation (f = 0.726, p < 0.01), and organizational
innovation £ = 0.720, p <0.01), thus supporting H1, H2, H3,
and H4. Organizational innovation was positively related to
market performance (f = 0.436, p < 0.01) and operational
performance (f = 0.413, p < 0.01), hence supporting H7
and HS8. As for the two unsupported hypotheses, marketing
innovation did not positively affect either market performance
(# = 0.031, p = 0.389) or operational performance (f =
—0.081, p =0.256). Thus, H5 and H6 were unsupported.

5. Discussion

This study examines the relationship between BDAC,
marketing innovation, and organizational innovations based
in a tourism setting. This study also tests the relationship
between marketing and organizational innovations toward
firm performance, represented by market and operational
performance. Specifically, the context of the study is based
on the Malaysian hotel industry, which is a major revenue
contributor to the local tourism market (Tourism Malaysia,
2021). Nonetheless, the Covid-19 pandemic severely
affected this industry in Malaysia and worldwide.

Our finding shows that BDAC has a positive effect on firm
performance. This result confirms previous studies by Bahrami
and Shokouhyar (2022), Ferraris et al. (2019), and Raguseo
et al. (2020). Big data analytics could generate information and
insight that allow firms to recognize new opportunities and
threats (Rialti et al., 2019). Consequently, this would improve
firm decision-making in adapting to the new situation and
performance. In the hotel industry, big data analytics is utilized
in the revenue management system to support managers in
setting key measures such as average daily rate, revenue per
room, and average occupancy rate (Egan & Haynes, 2019).
In addition, BDAC is found to have a positive influence on
both marketing and organizational innovation. There are
limited empirical studies on the relationship between BDAC,
marketing, and organizational innovations.

Nevertheless, Erevelles et al. (2016) highlighted that
through big data analytics, firms can gain new information
about their customers and develop new marketing strategies,
leading to marketing innovation. Ghasemaghaei (2020) also
argues that firms can rapidly use new knowledge to execute
new ideas through big data analytics. This knowledge
would also enable knowledge sharing within the firm and
consequently improve organizational innovation (Eidizadeh
etal., 2017).
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Table 1: Convergent Validity

Construct Items Loadings CR AVE
Basic Resources BR1 0.976 0.974 0.950
BR2 0.974
Data DA1 0.941 0.944 0.895
DA2 0.951
Technology TE1 0.915 0.953 0.836
TE2 0.936
TE3 0.895
TE4 0.912
Technical Skills TS1 0.855 0.968 0.885
TS2 0.974
TS3 0.970
TS4 0.958
Managerial Skills MS1 0.962 0.978 0.918
MS2 0.970
MS3 0.972
MS4 0.927
Data-driven Culture DCA1 0.847 0.919 0.739
DC2 0.841
DC3 0.897
DC4 0.851
Organizational Learning oL1 0.851 0.950 0.827
OoL2 0.933
OL3 0.930
oL4 0.920
Marketing Innovation MI1 0.795 0.941 0.761
MI2 0.901
MI3 0.881
Mi4 0.876
MI5 0.903
Organizational Innovation Ol 0.886 0.956 0.811
0ol2 0.912
OI3 0.938
Ol4 0.880
Ol5 0.887
Market Performance MP1 0.945 0.964 0.870
MP2 0.929
MP3 0.959
MP4 0.898
Operational Performance OP1 0.945 0.973 0.898
OP2 0.954
OP3 0.944
OP4 0.948

Iltem DA3 was deleted to get better discriminant validity.
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Table 2: Discriminant Validity (HTMT)

Construct 1 2 3 4 6 7 8 9 10 1"
1. Basic Resources
2. Data 0.891
3. Data-Driven Culture 0.602 | 0.714
4. Managerial Skills 0.793 | 0.706 | 0.588
5. Market Performance 0.691 | 0.601 | 0.559 | 0.559
6. Marketing Innovation 0.610 | 0.473 | 0.684 | 0.633 | 0.610
7. Operational Performance | 0.596 | 0.560 | 0.464 | 0.449 | 0.782 | 0.463
8. Organizational Innovation | 0.631 | 0.572 | 0.710 | 0.595 | 0.743 | 0.723 | 0.623
9. Organizational Learning 0.315 | 0.426 | 0.661 | 0.463 | 0.285 | 0.525 | 0.251 | 0.415
10. Technical Skills 0.833 | 0.756 | 0.564 | 0.823 | 0.636 | 0.630 | 0.529 | 0.623 | 0.266
11. Technology 0.779 | 0.891 | 0.679 | 0.755 | 0.597 | 0.552 | 0.522 | 0.588 | 0.453 | 0.789
Table 3: Discriminant Validity for Formative Higher-order Construct
Construct Lower Order Convergent VIF Weight | Significance | Loading | Significance
Higher-order Validity 9 9 9 |>9
Big Data Basic Resources 0.874 4.684 0.579 0.002 0.881 0.000
Analytics Data 4610 | -0.325 0.087 0.739 0.000
Capability
(BDAC) Technology 4.023 0.092 0.282 0.816 0.000
Technical Skills 4.075 0.332 0.014 0.850 0.000
Managerial Skills 3.743 | -0.054 0.368 0.795 0.000
Data-Driven Culture 2.299 0.440 0.000 0.823 0.000
Organizational Learning 1.797 0.108 0.169 0.517 0.000
Table 4: Hypothesis Testing
Hypothesis | Relationship Beta Se t-value | p-value LL UL VIF Result
HA1 BDAC — Market 0.343 | 0.126 | 2.723 | 0.003 0.121 | 0.507 | 2.655 | Supported
Performance
H2 BDAC — Operational 0.331 | 0.149 | 2.223 | 0.000 0.050 | 0.514 | 2.655 | Supported
Performance
H3 BDAC — Marketing 0.726 | 0.044 |16.417 | 0.000 0.635| 0.786 | 1.000 | Supported
Innovation
H4 BDAC — Organizational 0.720 | 0.051 |14.130 | 0.000 0.604 | 0.785 | 1.000 | Supported
Innovation
H5 Marketing Innovation — 0.031 | 0.111 0.282 | 0.389 |-0.136 | 0.228 | 2.368 | Not
Market Performance Supported
H6 Marketing Innovation — -0.081 | 0.124 | 0.655 | 0.256 |-0.266 | 0.142 | 2.368 | Not
Operational Performance Supported
H7 Organizational Innovation — | 0.436 | 0.108 | 4.040 | 0.000 0.287 | 0.639 | 2.327 | Supported
Market Performance
H8 Organizational Innovation — | 0.413 | 0.123 | 3.360 | 0.000 0.242 | 0.640 | 2.327 | Supported
Operational Performance
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Surprisingly, the resultindicates that marketing innovation
does not positively affect firm performance. This finding
contradicts past studies that reported the positive effect of
marketing innovation on firm performance (Hussain et al.,
2020; Nieves & Diaz-Meneses, 2016). A possible explanation
might be that hotel firms may maintain current marketing
methods and channels to promote their services instead of
developing new ones. This action is understandable as the
hotel industry is severely financially affected by the Covid-19
pandemic (Chen & Chen, 2021). Hence, hotels might want
to reduce operation and marketing costs to survive. Also,
future research should look into environmental uncertainty
as a possible moderator in the relationship between
marketing innovation and firm performance. According to
a study by Kafetzopoulos et al. (2020), the finding shows
that the relationship between marketing innovation and
firm performance becomes stronger when there is high
environmental uncertainty. As for organizational innovation,
this study shows that organizational innovation has a positive
effect on firm performance. This result matches the previous
studies by Cinar et al. (2020) and Chen et al. (2020). This
result also indicates that revamping and major changes in
organizational structure and practice in hotel firms have led
to better firm performance. The changes in organizational
structure and practice could have been attributed to the
response to the Covid-19 pandemic.

5.1. Theoretical Implications

This study integrates both RBV and KBV theories
to provide explanations of the relation between BDAC,
marketing innovation, organizational innovation, and firm
performance. Previous studies on big data and innovation
mostly use one of the two theories to support the hypotheses
development in their research model. Thus, this study
further enriches the literature on big data studies and
innovation in terms of theoretical context. In addition, there
are limited studies on the relationship between BDAC and
firm performance in the tourism and hospitality literature.
This research contributes further to theory-based studies of
big data in tourism and hospitality literature, particularly
in the backdrop of the Covid-19 pandemic. In terms of
conceptual contribution, this study introduces marketing
and organizational innovations between the relationship
of BDAC and firm performance in the research model.
The empirical result shows that BDAC positively affects
both marketing and organizational innovations. These two
theoretical linkages have rarely been tested in the literature.
The findings also revealed that marketing innovation does
not positively influence firm performance, which contradicts
most previous findings and warrants further research on this
relationship.

5.2. Managerial Implications

This study reveals the factors that build and develop big
data analytics capability in organizations. It emphasizes to
hotel managers the importance of organizational culture
and human skills besides the technical resources, such as
the availability of data and technology, to successfully
implement BDAC. Consequently, organizations can boost
their performance by implementing a holistic perspective
of firms’ resources to achieve a strategic goal. Furthermore,
this study indicates that BDAC influences organizational
innovations and increases firm performance. Hence, hotel
managers should foster innovation-oriented culture and
encourage knowledge sharing within the hotels, facilitated
by big data analytics. Hotels that can improve their process,
practices, and structure could boost their competitive
advantage. The result of the study also shows that BDAC
can amplify marketing innovations even in challenging and
turbulent periods. Hotel managers should take advantage
of the information and insight from big data analytics and
differentiate themselves from their competitors to become
more competitive. This differentiation could take the form
of improvement in pricing, placement, or promotion of
products and services.

6. Conclusion

This study expands the literature on big data, innovation,
and firm performance based on tourism settings. It seeks to
address the gap between big data and innovation, particularly
in marketing and organizational innovations, which remain
underexplored in the literature. The empirical analysis is
based on the hotel industry as this sector is a major contributor
to the tourism economy and is severely affected by the
Covid-19 pandemic. The study integrates both RBV and KBV
theories to conceptualize the theoretical model. The empirical
result shows that BDAC and organizational innovation
directly affect firm performance, represented by market and
operational performance in this study. BDAC also positively
affects both marketing and organizational innovations. The
hypothesized relationship between marketing innovation and
firm performance is not supported, which warrants further
research on this relationship. The study’s findings add further
to theory-based studies on big data, innovation, and firm
performance in tourism and hospitality literature. The result
also signifies to the hotelier the resources needed to develop
their BDAC, which can enhance marketing and organizational
innovation in hotel firms.

Despite the contributions of this study, it has several
limitations that need to be highlighted. Firstly, this study
focuses on a developing country (Malaysia) to test the
relationship between BDAC, marketing innovation,
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organizational innovation, and firm performance. Future
research should replicate this research model in other
countries or developed economies to increase generalizability.
Secondly, the data collection of this study is based on a
single respondent and single source, which may be subject
to common method bias. Although the present study has
taken procedural and statistical steps to control common
method bias, future research should collect responses from
multiple participants or use secondary data as a separate
data source to eliminate any biases. Thirdly, this study tested
the direct relationship between BDAC with marketing and
organizational innovations. Future studies can enrich the
literature by examining other innovations, such as products
and process innovations, together with BDAC.
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