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Abstract: In the service sector, technological innovation is typically dominated by suppliers,
and hence involves external knowledge that can be easily acquired and imitated by competitors.
However, innovation that can sustain superior performance in retail and hospitality firms tends
to be internal and non-technical, involving business models. Building on the perspectives of the
resource-based view and dynamic capability, this study aims to understand how industry turbulence
in retail and hospitality affects the sustainable competitive advantage of the firms operating in these
service industries. Based on a quantitative study of 214 retail and food services companies, our
study has empirically demonstrated that firms operating in an industry with high turbulence have a
higher probability of achieving a sustainable competitive advantage. Second, our findings establish
that a firm’s business model innovation (BMI) activities partially mediate this positive relationship.
This suggests that BMI plays a role in enhancing the firm’s ability to address the challenges of the
present, as well as prepare itself to adapt to the industry evolution and revolution of the future.
BMI not only influences the acquisition and application of external innovations, it also affects the
generation of internal innovations.

Keywords: business model innovation; sustainable performance; industry turbulence; hospitality
industry; food services; retail

1. Introduction

In many countries, the hospitality industry is one of the major contributors to the nation’s social
and economic development. In the recent decade, the industry and the broader service sector have
witnessed significant disruptions from new entrants and intensifying rivalry among incumbents, with
corresponding shifts in consumer preferences and expectations. Sharing economy startups deploying
technological and business model innovations (BMI) backed by venture capitalists have radically
enhanced operation efficiency in the food delivery services to achieve exponential growth in their
market share. This has changed the competition landscape for the hospitality industry, particularly
in the food services sector. Similar trends have been observed in the retail industry, where the rise
of big data has enabled some retail operators to drive BMI to provide their consumers with more
personalized shopping experiences through complementary online and offline channels [1].

It is apparent that innovation is of increasing importance for managers to achieve a sustainable
competitive advantage in the hospitality industry [2,3]. While innovation is critical in both
manufacturing and service sectors, prior studies have shown that the innovation antecedents and
processes vary between the two sectors [4]. For example, management skills are found to have a greater
influence on innovation in the latter, such as the hotel industry [5]. On the other hand, studies on
manufacturing firms reveal that employee training can negatively affect innovation performance [6].
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An important factor of innovation is knowledge that can be classified as technological and
non-technological. Similarly, innovations can be distinguished between the technological and
non-technological types. In the service sector, technological innovation is typically dominated
by suppliers, and hence involves external knowledge that can be easily acquired and imitated by
competitors [7]. Competitive advantage built on this kind of external technological innovation is hard
to sustain. Technological innovation is likely the most prevalent form of innovation across industries,
and the most studied type of innovation in the manufacturing sector [3]. However, innovation that
can sustain superior performance in the hospitality industry tends to be internal and non-technical,
involving business models.

Despite the growing importance of innovation in service-oriented industries such as retail and
hospitality that face an unprecedented rate of technological disruptions and consumer behavioral
changes, conceptual arguments and empirical findings concerning the link between industry
turbulence and innovation constructs are limited and inconclusive. In the BMI literature, some
scholars have asserted external environment changes as antecedent to BMI, while others have argued
that business models are important factors affecting business performance. However, many studies
tend to be isolated and conceptual, rather than complementary and empirical.

The aim of this study is to understand how industry turbulence in retail and food services affects
the sustainable competitive advantage of firms operating in these sectors. It also seeks to investigate
whether a firms’ BMI activities are likely to be at the core of the mechanism. By addressing the gaps
in the literature, we have made several significant contributions to the existing research on BMI and
performance in the service sector. First, we empirically demonstrate that firms operating in an industry
with high turbulence have a higher probability of achieving a sustainable competitive advantage.
Second, our findings establish that the firms’ BMI activities partially mediate this positive relationship.

The structure of this paper begins with a review of the recent innovations in retail and hospitality.
We then follow with an explanation of the study’s method and a presentation of the data analysis.
We conclude with a discussion of the results, highlighting the research contributions and implications
for managers and policymakers.

2. Background and Hypotheses

2.1. Innovation in Retail and Hospitality Industries

Extant theoretical and empirical research on innovation is limited in the retail and hospitality
industries [3]. The dearth of studies in this area could be attributed in part to conceptual issues with the
characteristics of service operators, and in part to the difficulty of accessing relevant data. Retail and
food service operators, in particular, possess service features that have a distinct role in influencing
innovation in the industry in several ways [8,9].

First, there are intangible elements and growing information contents in the provision of services.
Consumers increasingly expect more information about the services they have purchased, and the
operators have to deploy information and communication technologies to engage these consumers for
superior business performance. Second, the features and quality of the services delivered to consumers
depend on the service workers. Therefore, the human resource training and development system plays
a crucial role in equipping the staff for their responsibilities and teamwork across departments. Third,
there is a coterminality of services, where the producer and consumer are likely to be located in the same
physical space, necessitating close interaction between them and hence making product and process
manufacturing indistinguishable. Fourth, as human interaction experience can vary from one service
engagement to another, there is a higher degree of variability—service heterogeneity—compared to
product or process manufacturing. As the conditions and assigned resources for each service delivery
transaction cannot be identical, the configuration and experience of the service cannot be duplicated.

In view of the above service features, service innovation requires the engagement of service staff
and the involvement of customers, bringing into focus the closeness of the staff–customer relationship.
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The customer experience of the service characteristics depends to a large extent on the integration of
intangible elements (such as a delectable dining in a restaurant or a pleasant shopping experience in a
retail store) and tangible elements (such as the quality of dishes served in the restaurant or the range
of merchandise sold at the retail store) into the services provided (such as front desk staff handling of
patrons’ request and order fulfillment workflow) [10].

Unlike manufacturing and engineering firms, retail and food service operators are not producers
of scientific knowledge. The technological innovations adopted by these service operators are
generally procured from external technology service providers who offer services to integrate their
solution offerings with the new or existing systems of the service operators. However, such external
technological innovations can be easily acquired from the vendors and imitated by competitors [7].
Therefore, it is difficult to sustain a comparative advantage based on such innovations. This kind of
technological innovation is probably the most common type of innovation across industries, and has
been researched extensively among the manufacturing firms.

To sustain superior performance, the retail and food service operators have to develop, in addition
to external technological innovations, both technological and non-technological internal innovations,
such as new ways of organizing internal work structures and routines, as well as arranging external
relationships with partners and customers. Recognizing the increasing importance of non-technological
innovations, the Oslo Manual [11] has included new categories for non-technological innovations since
2005: organizational and marketing innovations.

Therefore, it is apparent that both internal and external sources of knowledge play a critical role
in a firm’s innovation process to gain sustainable competitive advantage. In the literature on external
knowledge acquisition, prior studies have examined technological knowledge acquisition by firms,
focusing on areas such as determinants in the form of patent characteristics [12] and organizational
characteristics [13]. Nevertheless, there is still much room for future research on a firm’s assimilation
of external knowledge to combine with internally generated non-technological knowledge to develop
new innovations in the retail and hospitality industries [3].

2.2. Industry Turbulence and Sustainable Competitive Advantage

Industry turbulence describes the speed of technological and market changes in the industry.
According to Forbes [14], technological disruptions have been instrumental in transforming the
retail and hospitality industries for the past two decades. Some service operators have experienced
exponential growth in customer awareness and satisfaction through smart phones, social media,
and context-specific search engines.

With the high penetration rate of smart phones and civilian access to the global positioning system
(GPS) technology built by the United States (US) military, sharing economy internet ventures such as
Foodpanda have developed mobile applications that enable consumers to request and track dining
and food delivery services, even though these ventures do not own any restaurant or fleet of delivery
vehicles. Food and beverage incumbents such as Starbucks provided similar applications to allow
their patrons to manage their participation and benefit redemption in the firm’s loyalty programs.
Customers’ lifestyles and preferences have also changed significantly in the market, with increasing
demand for the convenience, speed, and novelty of service offerings. With the rising popularity of
voice search among consumers, many service operators feel the pressure to change their search engine
optimization strategy from the traditional written form of search queries with short-tail keywords to
the new verbal form involving long-term keywords.

High industry turbulence depicts a high rate of unexpected and novel changes in the industry,
posing challenges for service operators that respond with their existing strategies and organizational
routines [15]. To gain sustainable competitive advantage, firms operating in an industry with high
turbulence should continue to actively conduct market research and customer analysis to develop new
or improved products, and re-organize themselves to maintain agility as the time to market becomes
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increasingly shorter. Firms that fail to understand the speed of industry changes will not be able to
respond to the threats and opportunities presented in the market.

A high rate of industry turbulence requires the firm to achieve both strategic agility and
operational efficiency. The demand for strategic agility is driven by the rate at which current products
and services become obsolete [16]. To mitigate the risk of obsolescence, industry turbulence compels
the firm to develop new products and services that are radically different from their existing offerings
ahead of their competitors to maintain their comparative advantage [17]. To ensure a good fit between
the target market and its new product and service offerings, the firm has to engage in an iterative loop
of search, experimentation, and learning with its internal staff and external partners, in order to adapt
to the technological and market changes in the industry.

As the firm develops future-oriented strategies with new product road maps, it also has to continue
to generate the much-needed short-term revenues by refining its existing product and services to
extend their shelf life to retain its current customers. This requires the firm to attain operational
efficiency through the exploitation of its existing knowledge generated internally and acquired from
external networks. Although the improvements made to their product and services and innovations
are of an incremental nature, they are essential in providing economic and financial stability to the
firm in uncertain times of high industry turbulence [18].

In the literature, prior studies have posited that industry turbulence influences the relationships
among firm strategy, culture, and performance [19–23]. More recently, a number of researchers had
established the moderating role of industry turbulence on new product development and business
performance. Market orientation, which is regarded as a capability of learning organizations, is
gathered from continuous engagement with clients and the monitoring of competition, with the view
to improving organizational processes and systems, and the firm’s competitive advantage over time.
Calantone, Garcia, and Dröge found that industry turbulence positively moderated the relationship
between a firm’s market orientation/innovativeness and its new product development speed [24].
Other researchers established that industry turbulence significantly moderated the linkage between
market orientation/innovativeness and business performance [25,26]. In the context of high industry
turbulence, firms have to take on greater risks in market-oriented and innovative investments more
swiftly to meet the demands of a rapidly changing market. On the other hand, in the context of low
industry turbulence, firms take fewer risks and spend more time making investment decisions.

Building on the results of the prior studies, it is apparent that firms operating in an industry of high
turbulence are expected to generate successful incremental and radical innovations that can contribute
directly to their competitiveness and the achievement of a sustainable competitive advantage [17].
Therefore, we propose:

Hypothesis 1. Among firms that innovate, those operating in an industry with high turbulence have a higher
probability of achieving a sustainable competitive advantage.

In general, conceptual arguments and empirical findings pertaining to the relationship between
industry turbulence and innovation constructs are limited and inconclusive [26]. In this study,
we propose to advance the research by investigating the role of BMI as the mechanism through
which a firm’s response to industry turbulence is translated into sustainable competitive advantage.

2.3. Business Model Innovation as Mediator Between Industry Turbulence and Sustainable
Competitive Advantage

In the BMI literature, there are many definitions of BMI. Among them, Sorescu, Frambach, Singh,
Rangaswamy, and Bridges [27] (p. S7) proposed one that was closest to the retail industry: “a change
beyond current practice in one or more elements of a retailing business model (i.e., retailing format,
activities, and governance) and their interdependencies, thereby modifying the retailer’s organizing
logic for value creation and appropriation”. Schneider and Spieth [28] (p. 134) reviewed 35 papers
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on BMI and identified three distinct research streams—the “prerequisites”, “process” and “effects”
of BMI—advocating further studies on “the process and elements of BMI as well as its enablers and
effects in anticipation and response to increasing environmental volatility”.

In a more recent review of 150 peer-reviewed scholarly articles on BMI published between
2000–2015, Foss and Saebi [29] (p. 208) categorized them into two main lines of arguments. One group
of studies posited a dynamic view of BMI and called for its conceptualization as “an organizational
change process requiring appropriate capabilities, leadership, and learning mechanisms”. The other
group, in contrast, adopted a static view of BMI as “new types of innovative ventures that may affect
firm performance” [29] (p. 208).

Extant studies have highlighted changes in the external environment as antecedent to BMI.
de Reuver, Bouwman, and MacInnes’ qualitative study of 45 e-business companies revealed that
technological and market changes have a greater explanatory role in the business models than
regulation conditions [30]. While these external factors are important for established firms over
time, they are significant for startups during the service development phase, with a fading effect
over time. Voelpel, Leibold, and Tikie [31] also proposed rapid and unpredictable changes in the
business environment as motivating the reinvention of business models, while McGrath [32] identified
disruptive innovations by competitors as a factor. In reviewing the literature, Coblence and Sabatier [33]
concluded that competition and the environment are among the six drivers of BMI.

Multiple scholarly works in the BMI literature have asserted that business models are important
factors that affect firms’ business performance. Zott and Amit [34] drew upon the activity system
perspective to argue the effect of social action and interaction on business model performance.
Applying resource-based theory [35], Porter and Rivkin [36] postulated the positive relationship
between BMI and sustaining competitive advantage. Rivkin [37] corroborated that firms with tightly
coupled BMI may be less vulnerable to imitation, although they may also be less responsive to change.
On the other hand, firms with loosely coupled BMI are more vulnerable to imitation, but more
responsive to change. Analyzing data on new firms entering the Fortune 500 list between 1997–2006,
Johnson [38] concluded that more than half of the younger entrants achieved superior financial
performance through BMI. This has been supported by case studies illustrating how firms have
become industry leaders and sustained their competitive edge because of their successful BMI efforts,
including US food and beverage enterprise KFC, as documented by Bell and Shelman [39], and US
e-commerce and cloud computing company Amazon, as documented by Johnson [38].

Zott, Amit, and Massa [40] further argued that the management’s ability to its innovate business
model to address changes in the external environment should be regarded as a form of dynamic
capability. According to Teece [41] (p. 1348), dynamic capability may be defined as the “capacity
(1) to sense and shape opportunities and threats, (2) to seize opportunities, and (3) to maintain
competitiveness through enhancing, combining, protecting, and, when necessary, reconfiguring the
business enterprise’s intangible and tangible assets”. In this way, the BMI process may be viewed
as a mechanism by which a firm responds to the challenges and opportunities found in its turbulent
business environment. Therefore, sustainable competitive advantage is achieved in part because
industry turbulence leads to the firm developing such dynamic capability, which in turn leads to
innovations that strengthen its competitive position.

Based on Foss and Saebi’s [29] review of the BMI literature, many studies tend to be isolated and
conceptual rather than complementary and empirical, and it is imperative that future research build on
existing theoretical frameworks and prior works to explain the antecedents, moderators, and outcomes
of BMI. In this study, we focus on industry turbulence and sustainable competitive advantage as the
antecedent and outcome of BMI, respectively.

This study applies Sorescu et al.’s [27] definition of BMI for the retail industry and Zott et al.’s [40]
postulation of BMI as a form of dynamic capability. Building on the works of de Reuver et al. [30]
on the role of industry turbulence as an antecedent of BMI, and Rivkin [37] on sustaining competitive
advantage as an outcome of BMI, this study posits that industry turbulence has a positive relationship
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with a firm’s BMI, which in turn has a positive relationship with its sustainable competitive advantage.
Applying the dynamic capability and resource-based theories, we further postulate that a firm’s BMI
is a mediator between industry turbulence and its sustainable competitive advantage.

Hypothesis 2. The positive effect of industry turbulence on the firm’s probability of achieving a sustainable
competitive advantage is mediated through its BMI activities.

The conceptual model of this study is presented in Figure 1.
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3. Materials and Methods

3.1. Sample and Data Collection

To validate our hypotheses, we collected data on companies that had participated in a capability
development program offered by a public agency of Singapore to support the innovation projects
of companies. The program targets selected industries of strategic importance to national economic
objectives. The sampling frame comprised 897 retail and food services companies that had taken
part in these innovation-related programs during the period from 2010 to 2017. Given the country’s
strategic approach of developing these service sectors as a pillar of economic growth, we focus on the
retail and food services sectors in our study.

We selected these companies as our sampling frame, as they have actively engaged in innovation
projects with public and private sector partners to stay competitive in their industry. The unit of
analysis is the firm that had participated in the capability development program that aims to facilitate
firms to successfully complete innovation projects with help from external consultants who are
experienced in the innovation process.

Multiple sources were used in the data collection. Data on the company profile such as age, size,
and industry were available from the agency’s database. The data relating to industry turbulence,
BMI, and sustainable competitive advantage were collected via online survey questionnaires from the
company’s senior management. The senior executives were selected as key informants due to their
high level of familiarity with their company’s innovation efforts and outcome.

As the study involved a survey of human subjects, the research team had obtained prior ethical
approval from the funding university’s institutional review board before launching the study in
August 2017.

3.2. Measures

In this study, we utilized survey instruments that have been validated by prior research as
reliable and valid. All of the constructs that have two or more items were evaluated for reliability.
The Cronbach’s alpha of these constructs ranged from 0.737 to 0.846, satisfying Nunnally’s [42]
guidelines of inter-item consistency.
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Independent, mediating, and dependent variables were measured from survey responses
and scored on a five-point Likert scale anchored at 1 = Strongly Disagree to 5 = Strongly Agree.
For multiple-item measures, the average across items was computed, and principal component
analysis was separately applied as a dimension-reduction strategy.

We used the independent variable industry turbulence to measure the rate of technological change
and uncertainty about customer types and preferences in a volatile external environment for the
past three years [43]. The items were adapted from Jaworski and Kohli [20]: “the technology in our
industry is changing rapidly”, “in this market, customers’ preferences change quite a bit over time”,
and “our clients regularly ask for new products and services”.

We applied Sorescu et al.’s definition to describe the mediating variable BMI as new practices
in retailing format, activities, and governance [27]. We operationalized it by adapting the items
on organizational and marketing innovations from the Oslo Manual [11]. Companies were invited
to respond to the following BMI items for the past three years: “we are able to introduce new
business practices for organizing procedures (e.g., supply chain management, business re-engineering,
knowledge management, lean production, quality management)”, “we are able to introduce new
methods of organizing work responsibilities/decision making (e.g., new system of employee
responsibilities, team work, decentralization, department integration, training system)”, “we are able
to introduce new methods of organizing external relations with other firms or public institutions
(e.g., alliances, partnerships, outsourcing, or sub-contracting)”, and “we are able to introduce
innovation in marketing (e.g., packaging, promotion, channels, pricing)”.

The dependent variable sustainable competitive advantage was operationalized using the average of
radical innovation (e.g., “we are able to introduce a new good or service to market before competitors“)
and incremental innovation (e.g., “we are able to introduce a new good or service that was essentially
the same as a good or service already available from competitors” and “we are able to introduce
significantly improved good or service”) achieved in the last three years, as successful incremental
and radical innovations contribute directly to a firm’s achievement of sustainable competitive
advantage [18].

The independent, mediating, and dependent variables were measured with three, four, and three
items, respectively, with the Cronbach’s alpha values reported in Table 1. To control for variation
in outcome due to the firm’s age, size, and industry, we used three control variables. Its age was
computed based on the square of the difference between the year of founding and the year of its first
participation in the innovation program with the public agency. The size of the firm was measured
in terms of its annual sales in logarithmic form [3]. The industry was coded with a value of 1 = food
services and 2 = retail.

Table 1. Descriptive Statistics and Correlation Table.

Mean SD 1 2 3 4 5 6 VIF CA

1 Sustainable
Competitive Advantage 3.69 0.96 1 0.846

2 Age 253.28 535.42 0.02 1 1.12
3 Size 6.50 0.86 0.04 0.21 ** 1 1.07
4 Industry 1.50 0.50 0.01 0.24 ** 0.03 1 1.07
5 Industry Turbulence 3.89 0.83 0.45 ** −0.03 0.12 † −0.02 1 1.22 0.737

6 Business Model
Innovation (BMI) 3.65 0.89 0.77 ** −0.05 0.08 −0.02 0.41 ** 1 1.21 0.816

† p < 0.10; * p < 0.05; ** p < 0.01 (two-tailed), N = 214.; VIF: variance inflation factor, CA: Cronbach’s alpha.

4. Results

In this study, we do not attempt to investigate all of the companies in retail and hospitality;
instead, we are looking at only the innovative segments. In this connection, we focus on firms that had
participated in a capability development program offered by a public agency of Singapore to support
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the innovation projects of companies. Since our objective is not to generalize our findings to the rest of
the industry that does not innovate, the analysis approach does not address the issue of selection bias.
Out of the sampling frame of 897 firms that were invited to participate in the survey by the public
agency, 107 retail and 107 food services firms replied with complete, usable responses, making a total
of 214 responses at an acceptable response rate of 24%.

Table 1 summarizes the means, standard deviations, and correlations among the variables. As high
correlations have been observed between some variables, variance inflation factors (VIF) are calculated
and presented in Table 1. Their VIF values are found to be less than 3, and well below the threshold of
10 [44], addressing any possible concerns about multicollinearity issues. In general, the respondent
firms have an average age of 15.9 years with a mean annual revenue of about 3.170 million Singapore
dollars or 2.33 million US dollars.

As bias is a potential issue in self-reported survey data, we used principal component analysis to
assess the validity of the perception items. Principal component analysis is a dimension-reduction tool
that can be used to reduce a large set of items to a small set that still contains most of the information
in the large set. It is also a mathematical procedure that transforms a number of correlated items into
a smaller number of uncorrelated items called principal components. The first principal component
accounts for as much of the variability in the data as possible, and each succeeding component
accounts for as much of the remaining variability as possible. Thus, highly correlated items among the
dependent variable, independent variable, and mediating variable can be transformed into a smaller
set of uncorrelated items by using principal component analysis.

The analysis results generated show that industry turbulence, BMI, and sustainable competitive
advantage can each be reduced to single component. As shown in Table 2 below, one component can
explain 76.93% of the total variance in the three items in sustainable competitive advantage [45]. For the
three items in industry turbulence, component 1 accounts for a maximum variance of 2.20 (66.51% of
total variance), component 2 accounts for a variance of 0.62 that have not been accounted by the
first component, and so on. For the four items in BMI, component 1 accounts for 65.14% of the total
variance. In each of the three cases, one component explains the majority of the variance of multiple
items. Consequently, each multi-dimensional variable can be represented by a single component.

Table 2. Total Variance Explained.

Variables Component Explained
Variance

Cumulative % of
Explained Variance

Total % of
Explained Variance

Sustainable
Competitive Advantage

1 2.31 76.93 76.93
2 0.39 12.87 89.80
3 0.31 10.20 100

Industry Turbulence
1 2.20 66.51 66.51
2 0.62 20.65 87.16
3 0.39 12.84 100

BMI

1 2.61 65.14 65.14
2 0.64 16.05 81.19
3 0.52 13.04 94.23
4 0.23 5.77 100

In Table 3, the component matrix presents the component loadings, which are the correlations
between the items and the component. Principal component analysis seeks a linear combination of
items such that the maximum variance is extracted from the items. Therefore, the dependent variable
sustainable competitive advantage, independent variable industry turbulence, and mediating variable BMI
can be measured by using the component loadings to calculate their component scores in this way:

Sustainable Competitive Advantage = 0.87 ∗ item 1 + 0.86 ∗ item 2 + 0.89 ∗ item 3
Industry Turbulence = 0.75 ∗ item 1 + 0.87 ∗ item2 + 0.82 ∗ item 3
BMI = 0.87 ∗ item 1 + 0.86 ∗ item 2 + 0.77 ∗ item 3 + 0.70 ∗ item 4
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Table 3 also reports the construct validity diagnostics of the measures. The composite reliability
scores concur with the Cronbach’s alpha reliability values reported in Table 1, exceeding the
threshold of 0.7 for all three components representing our variables of interest. We observe that
the average variance extracted (AVE) values are all larger than 0.5, suggesting adequate convergent
validity. Applying Fornell and Larcker’s [46] guidelines, we also conclude discriminant validity,
with AVE in all three cases being larger than the squared correlations between pairs of components
(Sustainable Competitive Advantage (SCA)–Industry Turbulence = 0.21, SCA–BMI = 0.58, and Industry
Turbulence–BMI = 0.16).

Table 3. Component Matrix and Construct Validity Measures.

Variables Item Component 1 Average Variance
Extracted (AVE)

Composite
Reliability (CR)

Sustainable
Competitive Advantage

1 0.87
0.76 0.782 0.86

3 0.89

Industry Turbulence
1 0.75

0.66 0.712 0.87
3 0.82

BMI

1 0.87

0.64 0.70
2 0.86
3 0.77
4 0.70

Given the cross-sectional nature of the data and the self-reported measure of sustainable competitive
advantage, we selected a discrete choice model in our study. The dependent variable sustainable
competitive advantage is constructed as a binary variable, which is coded as 1 when the value is larger
than the component score with items scored at the midpoint of the scale, and coded as 0 otherwise.
As the dependent variable is a binary variable, to test hypothesis H1 on the direct effect of industry
turbulence on a firm’s sustainable competitive advantage, we used a statistical software package, SPSS,
to perform binary regression analysis. In Table 4, model 2 shows that industry turbulence has a positive
and significant effect on sustainable competitive advantage, thereby supporting hypothesis H1.

Table 4. Binary Regression Results on Sustainable Competitive Advantage.

Variables
Dependent Variable: Sustainable Competitive Advantage

Model 1 Model 2 Model 3 Model 4

(Constant) 0.60(1.44) 0.04 †(1.68) 0.01 **(1.90) 0.01 **(2.02)
Age 1.00(0.00) 1.00(0.00) 1.00(0.00) 1.00(0.00)
Size 1.28(0.21) 1.18(0.22) 1.01(0.24) 0.95(0.25)

Industry 1.13(0.34) 1.16(0.36) 1.09(0.43) 1.09(0.43)
Industry Turbulence 1.42 **(0.09) 1.19 †(0.11)

BMI 1.91 **(0.10) 1.85 **(0.11)
R2 Change 0.01 0.09 0.32 0.32

Adjusted R2 −0.01 0.09 0.31 0.31
F Change 0.56 20.84 ** 96.60 ** 49.54 **

† p < 0.10; * p < 0.05; ** p < 0.01 (two-tailed), N = 214.

We then regressed the dependent variable on the mediator in model 3, and on both the mediator
and the independent variable in model 4 to validate hypothesis H2 regarding the mediating role of
BMI on the positive relationship between industry turbulence and sustainable competitive advantage [45].
When controlling for the mediating variable in model 4, the coefficient on industry turbulence is a lower
value compared to model 2 and still significant, albeit weakly so, indicating partial mediation.
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To ensure greater robustness in our results for H2, we applied Preacher and Hayes’ procedures
for testing mediation [47]. Table 5 highlights that indirect effect is significant, with the direct effect still
significant when the mediator BMI is included in the model, thereby supporting partial mediation in H2.

Table 5. Bootstrap Results for Indirect Effects.

IV Mediators

Unstandardized Coefficient Bias Corrected Bootstrap Confidence Intervals

Total
Effect

Direct
Effect

Indirect
Effect

Boot SE
Indirect
Effect

95%
Bootstrapped CI
Indirect Effect

p-Value Test
Indirect Effect

Industry
Turbulence BMI 0.5575 ** 0.2105 ** 0.3470 ** 0.0710 [0.1982;0.4791]

Sig. 0.0000

† p < 0.10; * p < 0.05; ** p < 0.01 (two-tailed), N = 214. SE: Standard Error.

The analysis reported in Tables 4 and 5 was also conducted with industry turbulence, BMI, and
sustainable competitive, which were measured by taking the average of the three, four, and three items
respectively that compose the independent, mediating, and dependent variables. The results from this
robustness check were consistent with the findings obtained using the component scores.

5. Discussion and Concluding Remarks

Based on the results, our study has shown that industry turbulence has a positive relationship
with the probability of firms achieving sustainable competitive advantage. We have empirically
established that BMI mediates the positive relationship between industry turbulence and sustainable
competitive advantage. Our findings have corroborated some of the theoretical tenets that we outlined
earlier and made several contributions.

In our study, firms that are able to organize their resources (e.g., streamlining staff responsibilities
and collaborating with partners to access external resources), capabilities (e.g., training and
development), and processes (e.g., supply chain management) are found to be able to develop new or
enhanced product or service offerings to stay ahead of their competition. This supports the views of
Barney [35] and of Teece [41] that firms that can reconfigure their resources, capabilities, and processes
are in a better position to innovate and compete for survival in the market place. In addition, from the
perspective of open innovation, Chesbrough [48] advocated the need for companies to use both
internal and external knowledge sources to develop open business models. It is apparent from the
results that having a new or improved business model that puts processes to explore and exploit
both knowledge sources in place can influence the availability of the existing stock of resources and
capabilities for innovation.

For firms that operate in an industry of high turbulence, our study indicates that those that can
achieve strategic agility and operational efficiency through the core mechanisms of BMI are able to
maintain their comparative advantage. This is consistent with the views of Carayannis [49] and Pohle
and Chapman [50], who argued that firms that are proactive in pursuing strategic orientation to
innovation and agility are able to recognize future threats, mitigate them, and identify opportunities to
capitalize on them. The proactiveness of firms in continuously monitoring technological trends and
identifying the fast-changing needs of the customers allows the firms to make sense of the turbulences
of the external environment [51]. By adopting the new technological advancements and applying them
to their new or improved organizational contexts to engage partners and customers, firms are able to
introduce innovation in marketing (e.g., promotion, pricing, channels, and packaging) to respond to
the uncertainties of the competitive landscape.

In the innovation literature, technological innovation and business models are considered to
be closely related, with Teece [52], Chesbrough, and Rosenbloom [53] focusing on how business
models capture value from technological innovation. However, the results of our study reveal that
BMI influences not only the exploration and exploitation of technological innovations, but also that
of non-technological innovations that can be both radical and incremental in nature. Therefore,
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BMI represents a more holistic form of organizational innovation that can play a role beyond
value capture into value creation and value delivery. While a business model may limit the value
of technological innovation, as it may restrict the type of its applications, BMI can address the
limitations of existing business models to optimize the generation and application of technological and
non-technological knowledge. This can present opportunities for new revenue streams or increased
cost savings. To minimize the risk of imitation of a business model by competition, Teece [52]
proposed a high level of complexity in the design of relevant business models. If the development
and application of knowledge and technologies in a relevant business model cannot be easily imitated
in another business model, BMI can influence the development of further innovations. This has
implications for the retail and hospitality industries, where the service operators primarily acquire
external technological innovations offered by vendors that supply to the other service operators
operating in the same industry. It follows that a service operator that applies external technological
knowledge that is available to competitors can still defend its business model against replication
by competitors, provided that it adopts relevant BMI that is crucial in the development of internal
technological and non-technological innovations.

5.1. Policy Implications

The foregoing discussion has several policy implications for public policymakers and firms
in retail and hospitality. The retail and hospitality business is inherently subject to volatility from
global economic and political developments, in addition to changing customer expectations due to
technological advancements and cultural shifts. This study confirms that innovation-related support
is the appropriate policy instrument for helping firms capitalize on the opportunities arising from
industry turbulence. Innovation should be viewed broadly, encompassing innovation in business
models, as well as product (and service) innovation. Moreover, firms that achieve BMI capture more
value from product innovation, and create additional value from the interaction between the two
forms of innovation. Since BMI is less industry-specific than product and service innovations, there are
opportunities for inter-industry knowledge transfer on BMI best practices. Therefore, policy programs
should be scoped to address the synergies between BMI and product innovation, and source for
expertise from outside the industry.

Implementing a new or improved business model that establishes routines to explore and exploit
internal and external knowledge sources can affect the existing stock of resources and capabilities
for innovation. Building on the existing stock, the new or improved business model can influence
how it can be used and combined to generate new stock of resources, capabilities, and knowledge.
To implement BMI, policymakers should therefore consider the whole innovation value chain from
knowledge generation through conversion to commercialization.

Our study underscores the importance of organizational ambidexterity [51], balancing between
exploratory and exploitative pursuits as a condition for successful BMI to simultaneously pioneer
radical innovations and harness incremental gains. This implies that BMI plays a role in enhancing the
firm’s ability to address the challenges of the present, as well as prepare itself to adapt to the industry
evolution and revolution of the future.

Finally, this study shows that senior managers must make BMI a priority, rather than
delegating the task to middle managers or external parties. It is apparent that BMI does not only
influence the acquisition and application of external innovations, it also influences the generation of
internal innovations.

5.2. Limitations

Although this study has offered some key insights into how BMI can serve a sustainable
competitive advantage in an uncertain external environment, future research is recommended to
advance several areas. First, the study can be extended beyond retail and hospitality to other
service industries. This will allow us to understand if, when, and how organizations in other service
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industries with different levels of industry turbulence can align their business model with sustainable
financial goals.

Second, survey-based research faces the issue of common method bias. To address this, we use
multiple data sources such as archival data in addition to survey data. Third, and related to the
second limitation, the cross-sectional nature of the survey data excludes a time dimension for
defining sustainable advantage. Nevertheless, we have used survey data to validate our hypothesized
relationships. The survey method was used for greater accuracy in construct measurements and richer
data collection in investigating the dynamics between BMI and industry turbulence on sustainable
competitive advantage. While archival data would allow the use of more sophisticated quantitative
methods for analysis, they lack richness in describing complex organizational processes such as BMI.
Therefore, we recommend that future research employ more advanced data collection methods to
further investigate the causal relations identified in this study.

Author Contributions: The research was designed by S.C. and Y.-P.H. S.C. and S.L. administered field survey and
collected data. All three authors contributed to data analysis and their interpretation. The first draft was written
by S.C. Revisions and the final draft were completed by Y.-P.H.

Funding: This research was funded by the National University of Singapore Humanities & Social Sciences Seed
Fund grant number R-315-000-118-646.

Acknowledgments: We acknowledge Enterprise Singapore, Sumit Agarwal and Wenlan Qian for their support of
this study.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, and in the decision to
publish the results.

References

1. Cheah, S.; Wang, S. Big data-driven business model innovation by traditional industries in the Chinese
economy. J. Chin. Econ. Foreign Trade Stud. 2017, 10, 229–251. [CrossRef]

2. Aldebert, B.; Dang, R.J.; Longhi, C. Innovation in the tourism industry: The case of Tourism@. Tour. Manag.
2011, 32, 1204–1213. [CrossRef]

3. Souto, J.E. Business model innovation and business concept innovation as the context of incremental
innovation and radical innovation. Tour. Manag. 2015, 51, 142–155. [CrossRef]

4. Preissl, B. Service innovation: What makes it different? Empirical evidence from Germany. In Innovation
Systems in the Service Economy; Springer: Boston, MA, USA, 2000; pp. 125–148.

5. Guerrier, Y.; Deery, M. Research in hospitality human resource management and organizational behaviour.
Int. J. Hosp. Manag. 1998, 17, 145–160. [CrossRef]

6. Natalicchio, A.; Messeni Petruzzelli, A.; Cardinali, S.; Savino, T. Open innovation and the human resource
dimension: An investigation into the Italian manufacturing sector. Manag. Decis. 2018, 56, 1271–1284.
[CrossRef]

7. Evangelista, R.; Savona, M. Innovation, employment and skills in services. Firm and sectoral evidence.
Struct. Chang. Econ. Dyn. 2003, 14, 449–474. [CrossRef]

8. Orfila-Sintes, F.; Crespí-Cladera, R.; Martínez-Ros, E. Innovation activity in the hotel industry: Evidence
from Balearic Islands. Tour. Manag. 2005, 26, 851–865. [CrossRef]

9. Gallouj, F.; Weinstein, O. Innovation in services. Res. Policy 1997, 26, 537–556. [CrossRef]
10. Orfila-Sintes, F.; Mattsson, J. Innovation behavior in the hotel industry. Omega 2009, 37, 380–394. [CrossRef]
11. OECD, E. Oslo manual. In Guidelines for Collecting and Interpreting Innovation Data; OECD: Paris, France, 2005.
12. Messeni Petruzzelli, A.; Natalicchio, A.; Garavelli, A.C. Investigating the determinants of patent acquisition

in biotechnology: An empirical analysis. Technol. Anal. Strateg. Manag. 2015, 27, 840–858. [CrossRef]
13. Ardito, L.; Natalicchio, A.; Messeni Petruzzelli, A.; Garavelli, A.C. Organizing for continuous technology

acquisition: The role of R&D geographic dispersion. RD Manag. 2018, 48, 165–176.
14. Forbes. Available online: https://www.forbes.com/sites/forbesagencycouncil/2017/10/20/hey-alexa-

how-is-technology-transforming-the-hotel-industry/#f8d8ce2886f4 (accessed on 18 July 2018).

http://dx.doi.org/10.1108/JCEFTS-05-2017-0013
http://dx.doi.org/10.1016/j.tourman.2010.08.010
http://dx.doi.org/10.1016/j.tourman.2015.05.017
http://dx.doi.org/10.1016/S0278-4319(98)00017-6
http://dx.doi.org/10.1108/MD-03-2017-0268
http://dx.doi.org/10.1016/S0954-349X(03)00030-4
http://dx.doi.org/10.1016/j.tourman.2004.05.005
http://dx.doi.org/10.1016/S0048-7333(97)00030-9
http://dx.doi.org/10.1016/j.omega.2007.04.002
http://dx.doi.org/10.1080/09537325.2015.1019851
https://www.forbes.com/sites/forbesagencycouncil/2017/10/20/hey-alexa-how-is-technology-transforming-the-hotel-industry/#f8d8ce2886f4
https://www.forbes.com/sites/forbesagencycouncil/2017/10/20/hey-alexa-how-is-technology-transforming-the-hotel-industry/#f8d8ce2886f4


Sustainability 2018, 10, 3952 13 of 14

15. Mu, J.; Di Benedetto, A. Networking capability and new product development. IEEE Trans. Eng. Manag.
2012, 59, 4–19. [CrossRef]

16. Sørensen, J.B.; Stuart, T.E. Aging, obsolescence, and organizational innovation. Adm. Sci. Q. 2000, 45, 81–112.
[CrossRef]

17. Luca, L.M.; Atuahene-Gima, K. Market knowledge dimensions and cross-functional collaboration:
Examining the different routes to product innovation performance. J. Mark. 2007, 71, 95–112. [CrossRef]

18. Armbruster, H.; Bikfalvi, A.; Kinkel, S.; Lay, G. Organizational innovation: The challenge of measuring
non-technical innovation in large-scale surveys. Technovation 2008, 28, 644–657. [CrossRef]

19. Miller, D. The structural and environmental correlates of business strategy. Strateg. Manag. J. 1987, 8, 55–76.
[CrossRef]

20. Jaworski, B.J.; Kohli, A.K. Market orientation: Antecedents and consequences. J. Mark. 1993, 57, 53–70.
[CrossRef]

21. Slater, S.F.; Narver, J.C. Does competitive environment moderate the market orientation-performance
relationship? J. Mark. 1994, 58, 46–55. [CrossRef]

22. Greenley, G.E.; Foxall, G.R. External moderation of associations among stakeholder orientations and company
performance. Int. J. Res. Mark. 1998, 15, 51–69. [CrossRef]

23. Moorman, C.; Miner, A.S. The convergence of planning and execution: Improvisation in new product
development. J. Mark. 1998, 62, 1–20. [CrossRef]

24. Calantone, R.; Garcia, R.; Dröge, C. The effects of environmental turbulence on new product development
strategy planning. J. Prod. Innov. Manag. 2003, 20, 90–103. [CrossRef]

25. Kumar, V.; Jones, E.; Venkatesan, R.; Leone, R.P. Is market orientation a source of sustainable competitive
advantage or simply the cost of competing? J. Mark. 2011, 75, 16–30. [CrossRef]

26. Hult, G.T.; Hurley, R.F.; Knight, G.A. Innovativeness: Its antecedents and impact on business performance.
Ind. Mark. Manag. 2004, 33, 429–438. [CrossRef]

27. Sorescu, A.; Frambach, R.T.; Singh, J.; Rangaswamy, A.; Bridges, C. Innovations in retail business models.
J. Retail. 2011, 87, S3–S16. [CrossRef]

28. Schneider, S.; Spieth, P. Business model innovation: Towards an integrated future research agenda. Int. J.
Innov. Manag. 2013, 17, 1340001. [CrossRef]

29. Foss, N.J.; Saebi, T. Fifteen years of research on business model innovation: How far have we come, and where
should we go? J. Manag. 2017, 43, 200–227. [CrossRef]

30. De Reuver, M.; Bouwman, H.; MacInnes, I. Business models dynamics for start-ups and innovating
e-businesses. Int. J. Electron. Bus. 2009, 7, 269–286. [CrossRef]

31. Voelpel, S.C.; Leibold, M.; Tekie, E.B. The wheel of business model reinvention: How to reshape your
business model to leapfrog competitors. J. Chang. Manag. 2004, 4, 259–276. [CrossRef]

32. McGrath, R.G. Business models: A discovery driven approach. Long Range Plan. 2010, 43, 247–261. [CrossRef]
33. Coblence, E.; Sabatier, V. Articulating Growth and Cultural Innovation in Art Museums: The Louvre’s

Business Model Revision. Int. Stud. Manag. Organ. 2014, 44, 9–25. [CrossRef]
34. Zott, C.; Amit, R. Business model design: An activity system perspective. Long Range Plan. 2010, 43, 216–226.

[CrossRef]
35. Barney, J. Firm resources and sustained competitive advantage. J. Manag. 1991, 17, 99–120. [CrossRef]
36. Porter, M.; Rivkin, J.W. Activity Systems as Barriers to Imitation; Working Paper No. 98-066; Harvard Business

School: Boston, MA, USA, 1998.
37. Rivkin, J.W. Imitation of complex strategies. Manag. Sci. 2000, 46, 824–844. [CrossRef]
38. Johnson, M.W. Seizing the White Space: Business Model Innovation for Growth and Renewal; Harvard Business

Press: Boston, MA, USA, 2010.
39. Bell, D.E.; Shelman, M.L. KFC’s radical approach to China. Harv. Bus. Rev. 2011, 89, 137–142.
40. Zott, C.; Amit, R.; Massa, L. The business model: Recent developments and future research. J. Manag. 2011,

37, 1019–1042.
41. Teece, D.J. Explicating dynamic capabilities: The nature and microfoundations of (sustainable) enterprise

performance. Strateg. Manag. J. 2007, 28, 1319–1350. [CrossRef]
42. Nunnally, J.C. Psychometric Theory, 2nd ed.; Mcgraw-Hill: Hillsdale, NJ, USA, 1978.
43. Santos-Vijande, M.L.; Álvarez-González, L.I. Innovativeness and organizational innovation in total quality

oriented firms: The moderating role of market turbulence. Technovation 2007, 27, 514–532. [CrossRef]

http://dx.doi.org/10.1109/TEM.2011.2146256
http://dx.doi.org/10.2307/2666980
http://dx.doi.org/10.1509/jmkg.71.1.95
http://dx.doi.org/10.1016/j.technovation.2008.03.003
http://dx.doi.org/10.1002/smj.4250080106
http://dx.doi.org/10.2307/1251854
http://dx.doi.org/10.2307/1252250
http://dx.doi.org/10.1016/S0167-8116(97)00018-9
http://dx.doi.org/10.2307/1251740
http://dx.doi.org/10.1111/1540-5885.2002003
http://dx.doi.org/10.1509/jmkg.75.1.16
http://dx.doi.org/10.1016/j.indmarman.2003.08.015
http://dx.doi.org/10.1016/j.jretai.2011.04.005
http://dx.doi.org/10.1142/S136391961340001X
http://dx.doi.org/10.1177/0149206316675927
http://dx.doi.org/10.1504/IJEB.2009.026530
http://dx.doi.org/10.1080/1469701042000212669
http://dx.doi.org/10.1016/j.lrp.2009.07.005
http://dx.doi.org/10.2753/IMO0020-8825440401
http://dx.doi.org/10.1016/j.lrp.2009.07.004
http://dx.doi.org/10.1177/014920639101700108
http://dx.doi.org/10.1287/mnsc.46.6.824.11940
http://dx.doi.org/10.1002/smj.640
http://dx.doi.org/10.1016/j.technovation.2007.05.014


Sustainability 2018, 10, 3952 14 of 14

44. Chatterjee, S.; Hadi, A.S. Regression Analysis by Example; John Wiley & Sons: Hoboken, NJ, USA, 2015.
45. Azadeh, A.; Ataei, G.H. A Principal Component Analysis—Numerical Taxonomy Approach for Export

Performance Assessment: The Case of Iranian Chemical Units. Singap. Econ. Rev. 2009, 54, 689–707.
[CrossRef]

46. Fornell, C.; Larcker, D.F. Structural equation models with unobservable variables and measurement error:
Algebra and statistics. J. Mark. Res. 1981, 18, 382–388. [CrossRef]

47. Preacher, K.J.; Hayes, A.F. SPSS and SAS procedures for estimating indirect effects in simple mediation
models. Behav. Res. Methods Instrum. Comput. 2004, 36, 717–731. [CrossRef] [PubMed]

48. Chesbrough, H.W. Why companies should have open business models. MIT Sloan Manag. Rev. 2007, 48, 22.
49. Carayannis, E.G. Knowledge-driven creative destruction, or leveraging knowledge for competitive

advantage: Strategic knowledge arbitrage and serendipity as real options drivers triggered by co-opetition,
co-evolution and co-specialization. Ind. High. Educ. 2008, 22, 343–353. [CrossRef]

50. Pohle, G.; Chapman, M. IBM’s global CEO report 2006: Business model innovation matters. Strategy Lead.
2006, 34, 34–40. [CrossRef]

51. O’Reilly, C.A., 3rd; Tushman, M.L. The ambidextrous organization. Harv. Bus. Rev. 2004, 82, 74. [PubMed]
52. Teece, D.J. Business models, business strategy and innovation. Long Range Plan. 2010, 43, 172–194. [CrossRef]
53. Chesbrough, H.; Rosenbloom, R.S. The role of the business model in capturing value from innovation:

Evidence from Xerox Corporation’s technology spin-off companies. Ind. Corp. Chang. 2002, 11, 529–555.
[CrossRef]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1142/S0217590809003446
http://dx.doi.org/10.2307/3150980
http://dx.doi.org/10.3758/BF03206553
http://www.ncbi.nlm.nih.gov/pubmed/15641418
http://dx.doi.org/10.5367/000000008787225957
http://dx.doi.org/10.1108/10878570610701531
http://www.ncbi.nlm.nih.gov/pubmed/15077368
http://dx.doi.org/10.1016/j.lrp.2009.07.003
http://dx.doi.org/10.1093/icc/11.3.529
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Background and Hypotheses 
	Innovation in Retail and Hospitality Industries 
	Industry Turbulence and Sustainable Competitive Advantage 
	Business Model Innovation as Mediator Between Industry Turbulence and Sustainable Competitive Advantage 

	Materials and Methods 
	Sample and Data Collection 
	Measures 

	Results 
	Discussion and Concluding Remarks 
	Policy Implications 
	Limitations 

	References

