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Abstract 

In today's highly competitive environment, organizations see open innovation and entrepreneurship as their core 
strategies. Conversely, though open innovation research is extensively cited and influences the course of innovation 
investigation, it has a significant effect on the strategic management and economics disciplines. As pointed out by 
different scholars, one of the management issues is entrepreneurship. This issue has become increasingly important 
because in recent years, the dynamic relationship between entrepreneurship, innovation, and new business creation 
has become apparent in a dynamic research trend that combines knowledge from different academic methods. The 
dynamic capabilities methodology supports this research framework in terms of open innovation and entrepreneurial 
orientation. This paper presents the pilot survey study for entrepreneurial orientation, open innovation and firm 
performance. Perform descriptive tests on statistics, normality, reliability and preliminary factor analysis (EFA) and 
display the data in tabular form. The results showed that the questionnaire distribution was normal and the data results 
were normal. 
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1. Introduction
In today's complex and fluctuating business in the world, innovation and entrepreneurship have become key concepts 
for sustainable economic development. Economic, environmental and social sustainability are critical to the 
performance of an organization (Bilevičienė & Bilevičiūtė, 2015; Rezk, Ibrahim, Tvaronavičienė, Sakr, & Piccinetti, 
2015). The organizations must respond to changing business conditions, updating technical capabilities and customer 
demand and needs (Baregheh, Rowley, & Sambrook, 2009). In more simple words, to increase competitiveness and 
achieve sustainable business performance organizations must be innovative (Kumar, Boesso, Favotto, & Menini, 
2012; Laužikas, Tindale, Tranavičius, & Kičiatovas, 2015; Rezk et al., 2015; Tvaronavičienė, 2014). In the recent 
years, society is progressively transforming towards social digital systems. In order to overcome these challenges, it 
is useful for corporations to adopt open innovation methods. Open innovation is “using intentional knowledge input 
and output to accelerate internal innovation and expand the market for innovative external use” (Brown, 2003). 
Through business-related research and improvements in social science methodologies, more information is now 
produced than ever before (Ali Memon, Ting, Ramayah, Chuah, & Cheah, 2017; Kraus, Burtscher, Vallaster, & 
Angerer, 2018). In the current economic environment, assessing business performance (BP) through the influence of 
entrepreneurial orientation (EO) and open innovation (OI) is a key issue for academics and practitioners. In recent 
years, many researchers have shown great interest in the three main structures used in many empirical studies. 
Entrepreneurial orientation and open innovation are new trends in research for measuring company performance 
(Carvalho & Sugano, 2017; Kollmann & Stöckmann, 2014; Ranasinghe, Yajid, Khatibi, & Azam, 2018; Spithoven, 
Vanhaverbeke, & Roijakkers, 2013; Ventor, 2014). The organization is transforming its business model from an old-
style vertical integration model with in-house research and development actions to an open business model.  

2. Dynamic Capability Theory
Teece, Pisano, & Shuen, (1997), refers to the ability to gain new forms of competitive advantage are called "dynamic 
capabilities" and are defined as "the company's ability to integrate, build and reconfigure internal and external 
capabilities to respond to a rapidly changing environment". Recognizing the fact that the essentials of the dynamic 
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capabilities method can be found in prior research, containing that of Schumpeter (1942) work. Teece et al., (1997), 
are based on theoretical fundamentals constructed by pioneering researchers. Teece et al. (1997) emphasizes two key 
characteristics of dynamic capabilities: dynamics and capabilities. "Dynamic" refers to the ability to apprise and adapt 
to the changing business environment; when the timing to market and product time are critical, the pace of 
technological change is very fast, and future competition and the nature of competition require some innovative 
countermeasures. The market is difficult to determine. This suggests that organizations must use entrepreneurial 
orientation strategies to advance a competitive advantage in a vibrant business setting. Then again, “capabilities” give 
emphasis to the significant role of entrepreneurial orientation approach to strategic management by adapting, 
incorporating and appropriately reconfiguring internal and external organizational abilities, resources and efficient 
skills to meet changing environmental requirements. Both of these aspects affect innovation and organizational 
performance. This approach also emphasizes the use of company-specific internal and external capabilities to react to 
changing business environments. 
 
Entrepreneurial orientation different aspects affect an organization's dynamic capabilities, such as organizational 
innovation, employee engagement and openness to innovate, teamwork, ethics, trust and customer service (Hagel III, 
Brown, & Davison, 2008; Mote, Jordan, & Hage, 2007; Michel, Brown, & Gallan, 2008). Entrepreneurial orientation 
plays a significant role in a company's strategic course, goals, tasks, decisions, communication and cooperation. 
Moreover, in the open innovation model, and consistent with the dynamic capabilities approach, Teece et al. (1997), 
in order to adapt to global change, the organization focuses on core competitiveness by surpassing and relying on 
other companies to offer complementary capabilities (Brown & Hagel III, 2005; Hagel III et al., 2008). Therefore, the 
dynamic capabilities approach supports this research framework in terms of open innovation and entrepreneurial 
orientation. 
 
3. Related Works 
Entrepreneurial Orientation: Entrepreneurial Orientation (EO) over the past three decades, it has become a prominent 
concept in the literature on strategic management and entrepreneurship (Covin & Lumpkin, 2011; Covin & Wales, 
2011; Miller, 2011). EO is a highly explored aspect of strategic management and has been found to have a significant 
impact on a company's performance (Covin & Wales, 2011; Miller, 2011). Rauch & Frese, (2009), evaluated previous 
studies on the relationship between EO and performance and found that the number of such studies worldwide is 
increasing. So Rauch et al. (2009) proposed: "there is reason to realize that EO represents a promising area for building 
a cumulative knowledge system about entrepreneurship". 
 
Miller, (1983), originally introduced the concept of EO in the academic literature, even though he did not use the word 
EO in his original writing (Covin & Lumpkin, 2011).Some scholars use different terminology to discuss this behavior 
at the business level of an entrepreneurial activity, such as strategic posture or strategic orientation (Covin & Slevin, 
1991; Morgan & Strong, 2003), "corporate entrepreneurship" (Kuratko, 2007; Zahra & Covin, 1995; Zahra, Nielsen, 
& Bogner, 1999), and "entrepreneurial orientation" (Becherer & Maurer, 1998; Covin & Wales, 2011; Lumpkin & 
Dess, 1996; Lyon, Lumpkin, & Dess, 2000; Moreno & Casillas, 2008). However, EO is extensively used in the current 
literature (Covin & Wales, 2012). 
 
Autonomy: Autonomy refers to the capability to make decisions and take actions autonomously of the organization 
(Lumpkin & Dess, 1996).This also reflects the robust well for freedom in the development and realization of ideas 
(Li, Huang, & Tsai, 2009; Zhao, Li, Lee, & Chen, 2011). Lumpkin, Cogliser, & Schneider, (2009), emphasized that 
autonomy can not only "allow the team (or individual) to solve the problem, but also define the problem and the goal 
to be solved by the problem". Therefore, they suggested that autonomy must be achieved at a strategic level to achieve 
higher levels of EO (Lumpkin et al., 2009). Autonomy can be organizational or common. Organizational autonomy is 
the opportunity for individuals or groups to defend new ideas and practice their inventions without being restricted by 
hierarchies (Lumpkin & Dess, 1996). Conversely, autonomy can be divided into strategic or structural Bleeker, (2011). 
Accordingly Bleeker, (2011) stated that, structural autonomy allows teams to define how they elucidate complications, 
while strategic autonomy controls what they want to accomplish. Therefore, as one of the dimensions of EO, autonomy 
is a significant and necessary condition for entrepreneurship (Gebert, Boerner, & Lanwehr, 2003). 
 
Innovativeness: Innovativeness is one of the most vital aspects of EO. Covin & Miles, (1999), in theory, innovation 
is essential to define the direction of entrepreneurial orientation. Lumpkin & Dess (1996) argue that they have studied 
different aspects of entrepreneurial orientation. Innovation is the only common theme of all forms of continuing 
education. They concluded: "without innovation, there is no other aspect of entrepreneurial orientation". Innovation 
in entrepreneurial-orientation concepts can be interchangeably expressed as innovativeness. According to Lumpkin & 

3137



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Dubai, UAE, March 10-12, 2020 

© IEOM Society International 

Dess (1996), the innovation of the EO concept means that companies are willing to discover new ideas and creatively 
explore and experiment. Parkman, Holloway, & Sebastiao, (2012), found out in their research that innovation is the 
most comprehensively explored dimension of EO. Hind & Steyn, (2015), highlights the key influence of innovation 
played in influencing business performance. Parkman et al., (2012) and Ireland, Kuratko, & Morris, (2006), believe 
that innovation prevails at all levels of an organization. The ability to innovate reflects the company's tendency to 
participate in and support the creation of new ideas and innovation processes that can lead to new products / services, 
technological processes and exploration of new markets (Lumpkin et al., 2009; Lumpkin & Dess, 1996; Rauch & 
Frese, 2009; Walker, Damanpour, & Devece, 2011). 
 
Risk-Taking: Risk and entrepreneurship have been interconnected since Cantillon first discussed and defined the term 
entrepreneurship in 1800 (Gilmore, Carson, & O’Donnell, 2004; Palich & Bagby, 1995; Wang, 2008). Risk-taking is 
considered an aspect of the EO and is considered one of the main characteristics of entrepreneurship (Aloulou & 
Fayolle, 2005; Venkatraman, 1989). In EO, risk refers to organizational risk due to new market entry and innovation. 
Miller and Friesen (1978), as mentioned by (Gilmore et al., 2004), they are one of the early academicians of the 
entrepreneurial orientation concept, and they defines organizational risk as “the degree of willingness of managers to 
make significant and risky resource commitments, that is, reasonable opportunities for heavy losses”. According to 
Wiklund & Shepherd, (2005), “risk-taking means that even in the face of uncertainty, it is considered a bold act, such 
as willing to invest resources if the outcome is unknown and the probability of failure is high”. Different risk research 
processes refer to risks in the context of new businesses, large loans, entry into unfamiliar markets, and resource 
commitments (Lyon et al., 2000; Prottas, 2008). 
 
Proactiveness: Traditionally, entrepreneurship has been about taking initiatives, seeking opportunities, and tracking 
down those opportunities. In the context of EO, being proactive is seen as a forward-looking behavior and looking for 
opportunities through new entry and innovation (Ardichvili, Cardozo, & Ray, 2003). Lumpkin & Dess, (1996)themed 
the proactiveness as an initiative in anticipating and developing new opportunities related to future needs and in 
participating in emerging markets. The company's proactiveness is replicated in its knowledge and approachability to 
market signals (Hughes & Morgan, 2007). According to Rauch, Wiklund, Lumpkin, & Frese, (2009), being proactive 
is “a forward-looking prospect and opportunity-seeking that is characterized by the introduction of new products and 
services and predicting future demand before competition”. Being a proactive company can generate a first-mover 
advantage, enabling new products to achieve high profits in new markets without competing products (Motaroki & 
Odollo, 2016). 
 
Competitive Aggressiveness: Competitive aggressiveness has recently been considered and extensively cited as an 
important aspect of entrepreneurial orientation. Consistent with Lumpkin & Dess, (1996), "competitive aggressiveness 
means that companies tend to challenge competitors directly and fiercely in order to gain access to the market or 
improve their position, that is, to overcome competitors in the market". Companies that do this tend to take aggressive 
measures against opponents in order to outperform opponents that threaten their survival or market position (Swanson, 
Akwaowo, Zobisch, & Leventhal, 2018). Two types of competitive behavior have been identified in the literature, and 
they imply either proactive or reactive in competition with opponents (Stambaugh, Yu, & Dubinsky, 2011). 
 
Open innovation: The definition of open innovation is not clear. The scholars of innovation studies are still discussing 
what open innovation is and what not open innovation is (Hossain, 2013). Actually, the description of open innovation 
has progressed over time, as noted by (West, Salter, Vanhaverbeke, & Chesbrough, 2014). The first and most widely 
used definition of open innovation was provided by (Brown, 2003 and Chesbrough, 2006): “open innovation means 
that valuable ideas can come from inside or outside the company and can go to market from inside or outside the 
company as well”. However, later, Chesbrough, (2006) emphasized the deliberate nature of knowledge inflows and 
outflows. For example, Chesbrough (2006) claims that open innovation are the deliberate use of knowledge to enter 
and exit to accelerate internal innovation and expand the market for external use of innovation. 
 
However, in a new attempt to define open innovation, West et al., (2014),introduced the latest definition of open 
innovation provided by Chesbrough & Bogers, (2014), arguing that their interest in non-monetary knowledge streams 
is increasing, and a distributed innovation process that manages the flow of knowledge in a specific way based on the 
boundaries between organizations, and uses monetary and non-monetary mechanisms consistent with the 
organization's business model. Several works (Huang, Lin, & Chen, 2013;Lee, Park, Yoon, & Park, 2010; Parida, 
Westerberg, & Frishammar, 2012; Van Hemert, Nijkamp, & Masurel, 2013; Wynarczyk, 2013; van de Vrande, de 
Jong, Vanhaverbeke, & de Rochemont, 2009) approached open innovation in Small and Medium Enterprises. The 
research trend in SMEs identified by Bucherer, Eisert, & Gassmann, (2012) is now a reality. Nevertheless, according 
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to Carvalho, (2016), there is still a gap in quantitative research in specific regions such as Eastern Europe, Asia, Africa, 
and Latin America, and their research can contribute to the theoretical framework of open innovation. 
 
Spithoven et al., (2013), defined open innovation as “inside-out or outside-in innovation”. Several papers (Abbate & 
Coppolino, 2015; Bianchini, De Antonellis, & Melchiori, 2008; De Fabrício, Da Silva, Simões, Galegale, & Akabane, 
2015; Effelsberg, 2013; Salvador, Montagna, & Marcolin, 2013) state the same definitions as Chesbrough (2003) is 
using, so it seems to be the dominant definition. From an organizational perspective, development and sales innovation 
are useful regardless of direction. Sometimes it is related to the amount of different external resources involved in 
innovation (Laursen & Salter, 2006), while according to (Henkel, 2006), limited scholars define it as revealing 
previously covered concepts of an organization.  
 
Inbound open innovation: Innovative types of procurement and acquisition skills from external organizations are 
called inbound open innovation. In this kind of innovation, organizations analyze the peripheral setting to find new 
information to recognize, select, use, and adopt new concepts. Chiaroni, Chiesa, & Frattini, (2011), asserted that 
inbound open innovation emphases on external foundations of innovation to support internal Research & Development 
activities. In line with previously, according to Chesbrough (2003), suppliers, customers, universities, competitors and 
other organizations are likely to be sources of new technologies and ideas. His open innovation model shows: “A 
company with too much internal attention often misses many opportunities because many opportunities may disappear 
from their current business model or be combined with external technologies to unlock their potential”. This involves 
the development of new technologies and ideas. Inbound open innovation aims to gain the skills and expertise of other 
organizations to enhance their innovation capabilities (Brown, 2003). 
 
Communication, electronics, pharmaceuticals, biotechnology and information technologies have supported these 
phenomena of open innovation (Chiaroni, Chiesa, & Frattini, 2010; Chiaroni et al., 2011). These latest information 
and communication technologies enable organizations to systematically open organizational barriers to universities, 
suppliers, users and other stakeholders. These industries include food, consumer goods, logistics and architecture 
(Inauen & Schenker-Wicki, 2012). An increasing number of R&D project exhibitions, usually related to a range of 
properties related to open source projects in the service and production sectors (Seitz & Reger, 2010). Works of Bogers 
et al., (2017) and West & Bogers, (2017), have been very helpful to broaden the canvas of open innovation as 
Naqshbandi & Kamel, (2017), spread it to organizational culture. It is evident from literature that inbound innovation 
is very significant for the performance of modern organizations. 
 
Outbound open Innovation: Outbound innovation is the commercialization of the idea of internal development in the 
external environment of the organization. Outbound open innovation refers to capturing technology, ideas and 
innovations and commercializing them through external distribution channels. “The inside-out outbound process 
refers to earning profits by bringing ideas to market, selling intellectual property and multiplying technology by 
transferring ideas to the outside environment” (Enkel, Gassmann, & Chesbrough, 2009; Gassmann, Enkel, & 
Chesbrough, 2010). 
 
In this form, the innovations and knowledge gained make the idea commercialized faster than allowed by internal 
development. Strive to go beyond the boundaries of the organization and gain revenue by spreading newly developed 
technologies and bringing ideas to other organizations. Through this practice, organizations can participate in other 
parts that often create new opportunities and new revenues through innovation. For example, Motorola has increased 
its annual turnover by $10 billion through external use of its mobile technology (Carvalho, 2016; Lichtenthaler, 2015). 
Companies can consider using technology through outbound open innovation. Outbound open innovation focuses on 
financial gains stated by (Chiaroni et al., 2010). 
 
Firm Performance: Firm performance is a multi-dimensional notion. Murphy, Trailer, & Hill, (1996), whose 
indicators may be departmental, such as production, financial or market-related indicators. Sohn, Gyu Joo, & Kyu 
Han, (2007), pursuing progress and income (Wolff & Pett, 2006). It can be measured with objective or subjective 
indicators (Dawes, 1999 and Harris, 2001). While specific measures are critical to understanding business 
performance, entrepreneurs fail to agree on a set of appropriate measures (Murphy et al., 1996 and Dawes, 1999). 
Venkatraman, 1989 and Venkatraman & Ramanujam, 1986), provide classification structures that explain the areas of 
business performance. They argue that the overall performance of an enterprise includes not only financial 
performance but also operational performance (Sohn et al., 2007). The later consist of indicators related to technical 
efficacy, such as market share, product quality and effectiveness of marketing. 
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Although some researches use multiple dimensions to measure company performance (Dess, Lumpkin, & Covin, 
1997), they stress the need to consider the multidimensional nature of company performance in relation to 
entrepreneurial activities or processes. They concluded that using only one aspect of performance can lead to 
satisfactory results; instead, using various measures can lead to adverse results (Dess et al., 1997). They suggested 
that when measuring enterprise performance, scholars ought to consider the nature and characteristics of the business. 
If the present measures do not apply to the nature and characteristics of the respondents, specific performance 
measures should be developed. 
 
4. Methodology  
Several researchers have proposed a pilot study test as a tool to assess the relevance of research and instrument design 
(Cooper & Schindler, 2014). Because the pilot test produces real data collection, it has several advantages. Finally, it 
recognizes the shortcomings of investigating instrument design and ensures that different measures have acceptable 
reliability. In addition, it is necessary to ensure that the questionnaire contains the correct wording, the order is correct 
and the structure is easy to understand by the respondents. The main theme of pilot is to assess the effectiveness and 
reliability of the research tools. A preliminary study essentially recommended small-scale studies to be conducted 
before conducting a comprehensive study (Akbar, Razak Bin Omar, Wadood, & Bin Tasmin, 2017). According to 
Williams, 2007 and Memon et al., 2017,  the sample size of the pilot study is relatively small, between 15 and 30 
respondents. The population of this study consists of Furniture Manufacturing Industry Johor Malaysia. A list of Johor 
furniture manufacturing is available on the Internet. For convenience, data is collected from the department's middle 
and lower management, managers, and assistant managers. In this study, 100 questionnaires were randomly assigned 
to 100 companies without discrimination and data was collected using the 5-point likert scale, of which 82 were 
returned and 73 were consider for analysis. The analysis represents 100%, 82% and 70% respectively. Finally, using 
SPSS version 23, there is a total of 73 responses for data analysis. It is a cross-sectional study. It is hoped that all 
respondents will answer honestly and fill out the questionnaire correctly according to the instructions given. 
 
5. Results  
The findings of the pilot survey conducted revealed the reliability of the selected measurement items to improve upon 
the study design. The results also revealed the Descriptive Statistics for the data, the normality, reliability and the 
preliminary Exploratory Factor Analysis (EFA). The forthcoming section discussed in detail about the face validity, 
content validity and construct validity.  
 
6. Validity of the Research Instruments 
Researchers carry out the construct and face validities of research tools. In order to ensure the validity from the 
academic structure, the researcher sent a questionnaire to eight different faculty members Assistant Professor/Senior 
Lecturer in Management at, namely Universiti Hussein Onn Malaysia, UTM, University of Buner, and UniKL. 
Researchers received comments from five of the eight experts. It facilitated researcher to finalize the instruments of 
the study. For face validity, the questionnaire has been sent to the English language proficiency department. Experts 
mainly recommend changing some demographic questions or adding some questions on demographic for clearly 
understanding the respondent’s nature. They also recommend eliminating double barrels and unnecessary questions. 
Feedback has been included in the research questionnaire. Questionnaire surveys the effectiveness of experts (same 
as academics and language experts), and conducted pilot surveys based on industry experts, and also conducted 
reliability, normality, and factorability competence in pilots. 
 
7. Demographic Profile of Respondents 
An analysis of the demographics of the respondents showed that 51% of them were medium-sized enterprises, while 
34% of respondents said that their company had 200 and above employees were reflected as large companies, and the 
remaining 14 percent companies are shown as small businesses. The gender sharing of the respondents showed that 
69% of men and 31% of women. Most respondents stated that their responsibilities accounted for 44% of senior 
management, 25% of middle management and 29% of low management. The company's tendency towards 
respondents is that 25% are 12 years old, 7 years are the same, 10% are 15% (10 years) and 21% of the companies 
surveyed have been established for 15 years. 8 years working experience in the company is 44%, 10 years working 
experience is 37%, and 5 years working experience is 17%. The education related background of the respondents 
indicates that more than half of the 55.5% have a college degree, 25% have a diploma, and 19.5% have a master's 
degree. Most respondents stated that 57% of companies were located in Muar, 32.5% were in Batu Pahat, and 10.5% 
were in Kluang Johor, Malaysia. 
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8. Univariate Normality 
The establishment of univariate normality, the rule for assessment is using skewness and kurtosis measures and to 
compare each measures with a magnitude of 2 (Pituch & Stevens, 2016). Measurements with a return value less than 
2 are considered to replicate the fact that the certain distribution does not deviate significantly from the normal 
distribution. On the other hand, if the skewness and kurtosis values are within the range of ±2 standard errors of the 
corresponding measurements, then univariate normality should also be established (Pituch & Stevens, 2016). Table 1 
below shows descriptive statistics for the questionnaire items. Grouped items and display their statistics in range. 
Evaluate each constructed item based on descriptive statistics average mean, standard deviation, skewness, and 
kurtosis. 

Table 1: Descriptive Statistics of the Variables (Researcher, 2019) 
Constructs No. of original items  Mean  Standard deviation Skewness Kurtosis  
EOIN 7 3.26-4.23 0.746-1.311 0.193-0.622 0.195-1.290 
EOPR 6 2.54-3.82 0.910-1.282 0.112-0.612 0.130-1.130 
EORT 6 3.45-3.53 0.887-0.953 0.012-0.102 0.723-0.924 
EOCA 6 2.72-2.95 0.887-1.312 0.054-0.509 0.560-1.174 
EOA 5 2.68-3.66 0.918-1.264 0.012-0.326 0.797-0.938 
INBI 6 1.93-3.92 0.724-0.879 0.129-0.499 0.235-1.582 
OUTBI 5 2.47-4.01 0.897-1.139 0.013-0.660 0.022-0.901 
FP 8 2.89-3.55 0.964-1.278 0.025-0.075 0.904-1.032 

 
As revealed in Table 1, skewness and kurtosis statistics showed that all elements of the questionnaire have reached 
univariate normality. The highest absolute values of skewness and kurtosis are 0.662 and 1.582, respectively. The 
aforementioned values fall within the suggested threshold of 2, which indicates that univariate normality has been 
gotten in the dataset. 
 
9. Measuring Sampling Adequacy 
Confirming the adequacy of sampling is one of the essential segments in exploratory factor analysis (EFA). Regarding 
the use of EFA as an analytical tool, there is controversy as to what constitutes an appropriate sample. Some 
researchers use the least number of cases, whereas others prefer the number of case/variable ratio (Beavers et al., 
2013). Hair, Black, Babin, & Anderson, (2010), believe that when conducting EFA, the number of observations should 
be greater than the number of variables and a sample size of 100 is considered sufficient. With regard to item-by-item 
testing, the authors suggest that the ratio be usually set to 20:1, 10:1, 5:1 as an appropriate ratio for Exploratory Factor 
Analysis (Costello & Osborne, 2005).  
 
Evaluating the adequacy of the EFA dataset by examining the Kaiser-Mayer-Olkin variable correlation matrix (KMO). 
The sampling sufficiency and Sphericity tests of Bartlett were measured as suggested in prior researches (Williams, 
Onsman, & Brown, 2010). The decision rule applied in correlation matrix assessment is to verify the determinant. 
Non-zero determinant means that at least one factor can be extracted from the data set (Beavers et al., 2013). 
Alternatively, the researchers' best practices suggests a KMO value greater than 0.50 and a Bartlett test statistic value 
less than 0.05 (Leech, Barrett, & Morgan, 2005; Pallant, 2011;  Williams et al., 2010). 
 
Table 2 lists the determinants of the analysis, KMO and Bartlett statistics. These results showed that the correlation 
matrix determinant is 3.286E-14, non-zero, indicates that at least one factor can be extracted from the data set. To test 
whether this value is statistically different from zero at p = 0.05, a Bartlett Sphericity assessment is mandatory. The 
results confirm that the determining factor is statistically different from zero (p = .000). The value returned by KMO 
is 0.814 and is also within the recommended parameters. Founded on these recommended measures, it can be 
determined that this dataset is appropriate for further conducting exploratory factor analysis (EFA). 
 

Table 1: Determinant, Kaiser-Mayer-Olkin and Bartlett's Test of sampling adequacy 
Determinant 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 

1.754E-14 
.810 

Bartlett's Test of Sphericity Approx. Chi-Square 10341.749 
df 820 
Sig. .000 
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10. Factor Analysis 
The main purpose of factor analysis is to restructure and clarify the data structure (Costello & Osborne, 2005). In 
factor analysis, different types of rotation can be performed, divided into two categories: orthogonal rotation and 
oblique rotation. If there is no correlation between the hypothetical factors, orthogonal rotation (varimax, equmax, 
quartimax) is used; and when the researchers hypothesize that there is a correlation between the factors, then use 
oblique rotation (direct oblimin, quartimin and promax) (Costello & Osborne, 2005; Fabrigar, Wegener, Maccallum, 
& Strahan, 1999; Field, 2009). In conducting analysis, oblique rotation was performed using direct oblinin. The 
decision was taken because the observed factor correlation matrix (not reported here) indicates that some factors are 
correlated. In conducting factor analysis the final phase is to explain and mark the selected factors. The procedure 
consists of naming a given factor to reflect its theoretical or conceptual meaning (Taherdoost, Sahibuddin, & 
Jalaliyoon, 2014). Table 3 lists the items in the questionnaire and their loadings on the extracted factors. 
 
11. Reliability Analysis  
To establish the validity of the questionnaire, it is highly suggested that reliability of items and their respective 
constructs should be checked, after the results of factors to be retained. In this segment, Cronbach's Alpha method is 
used to test the reliability of the questionnaire. The standard threshold to measure reliability is equal to or greater than 
0.70, although 0.60 is considered acceptable when the study is in the exploratory phase (Hair et al., 2010). Yet again, 
another significant statistic that is commonly considered is the correlation between the total number of items and the 
correction. This can gauge the internal consistency of the scales and the recommended value is above 0.30 (Field, 
2009). 
 
Reliability analysis results are shown in Table 4. The Cronbach’s alpha reported by the scale indicates that all 
instruments are reliable. The Risk Scale shows the highest alpha value (α = 0.905) and the correct correlation between 
the total number of elements, and is between 0.709 and 0.808. Then following higher alpha values are related to 
entrepreneurial orientation innovativeness (α = .897), company performance (α = .888), and competitive 
aggressiveness for the entrepreneurial orientation (α = .883). The correction total items correlations for these scales 
for EOIN from .691 to .780 are related to FP and EOCA, respectively. The reported alpha values and corrected item-
total correlations of the four remaining scales also meet the recommended thresholds of 0.70 and .30, respectively, 
with the lowest alpha values and the items related to autonomy total-correlation and inbound open innovation.  As a 
general rule, it can be determined from the results that the questionnaire scale is reliable and can be used to measure 
the concepts to be measured. 
 

Table 3: Rotated Pattern Matrix of Factors (Researcher, 2019) 
Codes  Factor 

 EOIN EORT EOCA EOPR FP EOA OUTBI INBI 
EOIN3 Staff get time for learning during their daily 

routine 
.849        

EOIN4 Focus on developing new competencies even if 
the existing ones are effective 

.818        

EOIN2 Management actively seeks and rewards 
innovative ideas 

.767        

EOIN5 Ventures units facilitate and enable new product 
and service development 

.705        

EOIN7 Innovation generate significant new value for our 
customers 

.668        

EOIN6 Open to sourcing of ideas from shared forums 
and professional groups 

.666        

EORT4 A manager takes a risk and fails, he or she is not 
penalized 

 .798       

EORT5 There are structure to monitor and manage risk  .770       
EORT3 To make effective changes to our offering we 

willing to accept moderate level of risk 
 .742       

EORT1 Innovation is perceived as too risky and is 
resisted 

 .706       

EORT6 A number of strategies that helps us to manage 
and reduce risks 

 .696       
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EORT2 Missing an opportunity in the market is 
considered as a risk 

 .682       

EOCA4 Emphasis on creating important partnerships 
with supplier/retailer, on a higher level, than the 
competitors 

  .812      

EOCA2 Emphasis on pushing costs lower, faster than our 
competitors do 

  .805      

EOCA1 
EOCA3 

Places emphasis on beating competitors to enter 
new market 
Adequate level of capabilities to compete 
aggressively 

  .779 
.726 

     

EOCA5 Find ways to differentiate itself from competitors   .587      
EOPR3 Change in my company happens regularly    .780     
EOPR1 Initiates actions to which competitors respond    .779     
EOPR4 Participates in strategic alliances/ partnerships/ 

joint ventures with outside companies 
   .765     

EOPR2 usually leads the market in product and service 
development 

   .740     

EOPR6 a strong tendency to be ahead of others in 
introducing novel ideas 

   .727     

EOPR5 Staff are encouraged to proactively monitor 
changes in the environment 

   .658     

FP6 Our operating income increases faster     .809    
FP2 Our sales grow faster for the last three years     .795    
FP1 The firm has achieved rapid growth     .784    
FP4 Our market share grows faster     .765    
FP3 Employment growth in our company is faster     .552    
EOA1 Staff members are allowed to deal with problems      .799   
EOA2 Operating divisions or sub-divisions are quite 

independent 
     .709   

EOA3 Staff member to be creative and try different 
methods to do their job 

     .606   

EOA4 Employees are allowed to make decisions 
without going through elaborate justification and 
approval procedures 

     .462   

OutI1 
OutI5 
OutI2 

Generally, all technologies are externally 
commercialized (i.e. sold to outside firms). 
Sells the rights to use internal inventions (e.g. 
licensing) 
External technology commercialization is 
restricted to technologies that are not used 
internally 

      .704  
 .676 

.675 
 

OutI3 External technology commercialization is 
restricted to relatively mature technologies 

      .662  

InbI4 Often brings in externally developed knowledge 
and/or technology to use in conjunction with our 
own R&D 

       .673 

InbI5 Seeks out technologies and/or patents from other 
firms, research groups, or universities 

       .637 

InbI3 It is good to use external sources (e.g., research 
groups, universities, suppliers, customers and 
competitors etc.) to complement our own R&D 

       .613 

InbI2 Actively seeks out external sources (e.g., 
research groups, universities, suppliers, 
customers competitors etc.) of knowledge and/or 
technology when developing new products 

       .447 
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EOIN- Entrepreneurial Orientation, Innovativeness,  EORT- Entrepreneurial Orientation Risk Taking, EOPR- 
Entrepreneurial Orientation Proactiveness, EOCA- Entrepreneurial Orientation Competitive Aggressiveness, EOA- 
Entrepreneurial Orientation Autonomy, FP- Firm Performance, OutI- Outbound Innovation, InbI-Inbound 
Innovation. 
 

Table 4: Reliability analysis of the questionnaire scales 
Codes Corrected Item-Total 

Correlation 
Cronbach’s Alpha if items 
Deleted 

Scale’s Cronbach’s 
Alpha 

EOIN3 
EOIN4 
EOIN2 
EOIN5 
EOIN7 
EOIN6 

.731 

.780 

.742 

.702 

.691 

.702 

.878 

.870 

.876 

.882 

.883 

.883 

 
 
 
.897 

EOPR3 
EOPR1 
EOPR4 
EOPR2 
EOPR6 
EOPR5 

.702 

.629 

.682 

.718 

.636 

.705 

.847 

.857 

.849 

.842 

.856 

.847 

 
 
 
.872 

EORT4 
EORT5 
EORT3 
EORT1 
EORT6 
EORT2 

.731 

.722 

.730 

.808 

.737 

.709 

.890 

.891 

.890 

.878 

.889 

.893 

 
 
 
.905 

EOCA4 
EOCA2 
EOCA1 
EOCA3 
EOCA5 

.713 

.767 

.713 

.778 

.702 

.863 

.857 

.861 

.854 

.864 

 
 
.883 

EOA1 
EOA2 
EOA3 
EOA4 

.717 

.608 

.625 

.473 

.679 

.736 

.725 

.803 

 
 
.789 

INBI4 
INBI5 
INBI3 
INBI2 

.451 

.526 

.563 

.617 

.727 

.737 

.688 

.702 

 
 
.749 

OUTBI1 
OUTBI5 
OUTBI2 
OUTBI3 

.631 

.646 

.618 

.675 

.772 

.764 

.788 

.751 

 
 
.815 

FP6 
FP2 
FP1 
FP4 
FP3 

.768 

.764 

.785 

.560 

.771 

.854 

.855 

.850 

.901 

.854 

 
 
.888 

EOIN- Entrepreneurial Orientation, Innovativeness,  EORT- Entrepreneurial Orientation Risk Taking, EOPR- 
Entrepreneurial Orientation Proactiveness, EOCA- Entrepreneurial Orientation Competitive Aggressiveness, EOA- 
Entrepreneurial Orientation Autonomy, FP- Firm Performance, OUTBI- Outbound Innovation, INBI-Inbound 
Innovation.  
 

Sum of Square Loadings (Eigenvalues) 7.598 6.287 4.225 3.227 1.932 1.846 1.662 1.314 28.091 
Percentage Variance Explained 17.62

7 
14.469 9.425 7.014 3.882 3.406 3.157 2.189 61.169 
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12. Conceptual Framework 
This research proposes a framework that attempts to investigate the relationship between entrepreneurial orientation 
dimensions (innovativeness, risk-taking, autonomy, pro-activeness and competitive aggressiveness) and firm 
performance with the existence of open innovation dimensions (inbound and outbound) as mediating variables 
between entrepreneurial orientation and firm performance. Figure above illustrate the conceptual model guiding this 
research and this model is further developed. 
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Figure 1: conceptual framework of the study (Researcher, 2019) 

 
13. Discussion and Conclusion 
This research analysis assesses and tests data for validity, normality, factorability and reliability statistics. 
Investigation of the pilot data shows that all the data are normally distributed with skewness and kurtosis score in the 
range of +/- 2. All the eight study constructs are reliable, as reliability tests have shown that Cronbach's alpha is 
between 0.749 and 0.905, all above the recommended threshold. Exploratory factorial analysis of the constructs shows 
that all elements have a good factorial load in the construct and its own Eigenvalue is higher than 1, which indicates 
that the variance of each construct is greater than 50%. According to the results of the pilot survey, the problematic 
items were checked and eliminated to reflect the research area well, and some suggested notes were received along 
with the questionnaire indicating that there were too many items. Then check the deleted elements again to see how 
they affect the construct, but no effect is found, which is why it is retained to reflect the reason for the study in an 
appropriate form. Therefore, the drafted questionnaire has been updated to reflect the observations made. In order to 
assess the entrepreneurial-oriented dimension and understand its impact on open innovation (inbound & outbound 
innovation) and the firm's performance, a conceptual model was developed, as shown in Figure 1. In the future for 
further research investigation, it is highly recommended to apply the Structural Equation Model (SEM), which is a 
verification method for simultaneously testing the measurement model and the path model. 
 
References  
Abbate, T., & Coppolino, R. (2015). Open innovation and creativity : conceptual framework and research propositions. 

VII Conference of the Italian Chapter of AIS, 2(October 2015), 1–10. 
Akbar, F., Razak Bin Omar, A., Wadood, F., & Bin Tasmin, R. (2017). The Effect of Marketing Strategies Construct 

3145



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Dubai, UAE, March 10-12, 2020 

© IEOM Society International 

on Firm Performance: Results from Pilot Survey. Path of Science, 3(4), 5.1-5.7.  
Ali Memon, M., Ting, H., Ramayah, T., Chuah, F., & Cheah, J.-H. (2017). A Review of the Methodological 

Misconceptions and Guidelines Related to the Application of Structural Equation Modeling: A Malaysian 
Scenario. Journal of Applied Structural Equation Modeling, 1(1), 14. 

Aloulou, W., & Fayolle, A. (2005). a Conceptual Approach of Entrepreneurial Orientation Within Small Business 
Context. Journal of Enterprising Culture, 13(1), 21–45. http://doi.org/10.1142/S0218495805000045 

Ardichvili, A., Cardozo, R., & Ray, S. (2003). A theory of entrepreneurial opportunity identification and development. 
Journal of Business Venturing, 18(2), 187–193. http://doi.org/10.1007/s00128-017-2113-7 

Baregheh, A., Rowley, J., & Sambrook, S. (2009). Towards A Multidisciplinary Definition of Innovation. 
Management Decision, 47(8), 1323–1339. http://doi.org/10.1108/00251740910984578 

Beavers, A. S., Lounsbury, J. W., Richards, J. K., Huck, S. W., Skolits, G. J., & Esquivel, S. L. (2013). Practical 
Considerations for Using Exploratory Factor Analysis in Educational Research. Practical Assessment, Research 
& Evaluation, 18(6), 1–13. 

Becherer, R. C., & Maurer, J. G. (1998). The Moderating Effect of Environmental Variables on the Entrepreneurial 
and Marketing Orientation of Entrepreneur-led Firms. Entrepreneurship: Theory & Practice, 34(23), 41–57. 

Bianchini, D., De Antonellis, V., & Melchiori, M. (2008). Flexible Semantic-Based Service Matchmaking and 
Discovery. World Wide Web, 11(2), 227–251. http://doi.org/10.1007/s11280-007-0040-y 

Bilevičienė, T., & Bilevičiūtė, E. (2015). Influence of Employment on Strategy of Sustainable Development 
Implementation. Journal of Security and Sustainability Issues, 4(3), 520–535.  

Bleeker, I. (2011). The Influence Of Entrepreneurial Orientation On The Innovation Process: An Empirical Research 
on Manufacturing SMEs. University of Twente. 

Bogers, M., Zobel, A. K., Afuah, A., Almirall, E., Brunswicker, S., Dahlander, L., … Ter Wal, A. L. J. (2017). The 
open innovation research landscape: established perspectives and emerging themes across different levels of 
analysis. Industry and Innovation, 24(1), 8–40. http://doi.org/10.1080/13662716.2016.1240068 

Brown, J. S. (2003, May). Innovating Innovation.  Open Innovation by Henry Chesbrough, 1–4. Retrieved from 
http://www.johnseelybrown.com/fwd_openinnovation.html 

Brown, J. S., & Hagel III, J. (2005). Innovation blowback : Disruptive Management Practices from Asia. The 
McKinsey Quarterly, 1(1), 34–45. 

Bucherer, E., Eisert, U., & Gassmann, O. (2012). Towards Systematic Business Model Innovation: Lessons from 
Product Innovation Management. Creativity and Innovation Management, 21(2), 183–198.  

Carvalho, E. G. (2016). Linking Open Innovation , Entrepreneurial Orientation and Firm Performance in Brazilian 
Startups. Universidade Federal de Lavras. 

Carvalho, E. G., & Sugano, J. Y. (2017). Towards a Theory Regarding Open Innovation and Entrepreneurship: A 
Meta-Synthesis from Qualitative Studies in small and medium enterprises and start-ups. Systems & 
Management, 12(1), 14–24. http://doi.org/10.20985/1980-5160.2017.v12n1.931 

Chesbrough, H., & Bogers, M. (2014). Explicating Open Innovation: Clarifying an Emerging Paradigm for 
Understanding Innovation. New Frontiers in Open Innovation. Oxford: Oxford University Press, Forthcoming, 
3, 3–28. Retrieved from http://papers.ssrn.com/sol3/Papers.cfm?abstract_id=2427233 

Chesbrough, H. W. (2006). Open Inovation: The New Imperative for Creating and Profiting from Technology. 
Harvard Business School Publishing Corporation (1st ed., Vol. 7). Boston: Library of Congress. 

Chiaroni, D., Chiesa, V., & Frattini, F. (2010). Unravelling the process from Closed to Open Innovation: evidence 
from mature, asset-intensive industries. R&D Management, 40(3), 222–245. Retrieved from https://web-b-
ebscohost-com.bibliopam.univ-catholille.fr/ehost/pdfviewer/pdfviewer?vid=3&sid=1ae4fca0-83d1-4504-
a8d7-d313c8fe694a%40sessionmgr110&hid=124 

Chiaroni, D., Chiesa, V., & Frattini, F. (2011). The Open Innovation Journey: How firms dynamically implement the 
emerging innovation management paradigm. Technovation, 31(1), 34–43. 
http://doi.org/10.1016/j.technovation.2009.08.007 

Cooper, D. R., & Schindler, P. S. (2014). Business Research Methods. Proceedings of the Annual Reliability and 
Maintainability Symposium (Twelfth). New York & London: McGraw-Hill Companies, Inc. 

Costello, A. B., & Osborne, J. W. (2005). Best Practices in Exploratory Factor Analysis : Four Recommendations for 
Getting the Most From Your Analysis. Practical Assessment, Research & Evaluation, 10(7), 1–9. 

Covin, J. G., & Lumpkin, G. T. (2011). Entrepreneurial orientation theory and research: Reflections on a needed 
construct. Entrepreneurship: Theory and Practice, 35(5), 855–872.  

Covin, J. G., & Miles, M. P. (1999). Corporate Entrepreneurship and the Pursuit of Competitive Advantage. 
Entrepreneurship Theory and Practice, 23(3), 47–63. http://doi.org/10.1177/104225879902300304 

Covin, J. G., & Slevin, D. P. (1991). A Conceptual Model of Entrepreneurship as Firm Behavior. Entrepreneurship 
Theory and Practice, 21(2), 1–13. 

3146



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Dubai, UAE, March 10-12, 2020 

© IEOM Society International 

Covin, J. G., & Wales, W. J. (2011). The Measurement of Entrepreneurial Orientation. Entrepreneurship: Theory & 
Practice, 36(4), 677–702. http://doi.org/10.1111/j.1540-6520.2010.00432.x 

Covin, J. G., & Wales, W. J. (2012). The Measurement of Entrepreneurial Orientation. Entrepreneurship: Theory and 
Practice, 36(4), 677–702. http://doi.org/10.1111/j.1540-6520.2010.00432.x 

Dawes, J. (1999). The Relationship Between Subjective and Objective Company Performance Measures in Market 
Orientation Research : Further Empirical Evidence EBSCOhost. Marketing Bulletin, 10(3), 65–75. 

De Fabrício, R. S., Da Silva, F. R., Simões, E., Galegale, N. V., & Akabane, G. K. (2015). Strengthening of open 
innovation model: Using startups and technology parks. IFAC-PapersOnLine, 28(3), 14–20. 
http://doi.org/10.1016/j.ifacol.2015.06.051 

Dess, G. G., Lumpkin, G. T., & Covin, J. G. (1997). Entrepreneurial Strategy Making and Firm Performance: Tests 
of Contingency and Configurational Models. Strategic Management Journal, 18(July 1995), 677–695. 

Effelsberg, M. (2013). Open innovation in German biotechnology - an empirical analysis of the management of 
innovation alliances. International Journal of Globalisation and Small Business, 5(4), 225.  

Enkel, E., Gassmann, O., & Chesbrough, H. (2009). Open R&D and open innovation: Exploring the phenomenon. R 
and D Management, 39(4), 311–316. http://doi.org/10.1111/j.1467-9310.2009.00570.x 

Fabrigar, L. R., Wegener, D. T., Maccallum, R. C., & Strahan, E. J. (1999). Evaluating the Use of Exploratory Factor 
Analysis in Psychological Research. Psychological Methods, 4(3), 272–299. 

Field, A. (2009). Discovering Statistics Using SPSS (and sex and drugs and rock “n” roll) (Third). Los Angeles: 
SAGE Publications Inc. 

Gassmann, O., Enkel, E., & Chesbrough, H. (2010). The Future of Open Innovation. R&D Management, 22(3), 440–
456. http://doi.org/10.4192/1577-8517-v16 

Gebert, D., Boerner, S., & Lanwehr, R. (2003). The Risks of Autonomy: Empirical Evidence for the Necessity of a 
Balance Management in Promoting Organizational Innovativeness. Creativity and Innovation Management, 
12(1), 41–49. http://doi.org/10.1111/1467-8691.00267 

Gilmore, A., Carson, D., & O’Donnell, A. (2004). Small business owner-managers and their attitude to risk. Marketing 
Intelligence & Planning, 22(3), 349–360. http://doi.org/10.1108/02634500410536920 

Hagel III, J., Brown, J. S., & Davison, L. (2008). Shaping Strategy in a World of Constant Disruption. Harvard Buiness 
Review, (19), 1–18. 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate Data Analysis. Overview of Multivariate 
Methods (7th ed.). Thousand Oaks: SAGE Publications Ltd. http://doi.org/10.1016/j.ijpharm.2011.02.019 

Harris, L. C. (2001). Market Orientation and Performance: Objective and Subjective Empirical Evidence from UK 
Companies. Journal of Management Studies, 38(10), 17–30. 

Henkel, J. (2006). Selective revealing in open innovation processes: the case of embedded Linux. Research Policy, 
35(March), 953. 

Hind, C., & Steyn, R. (2015). Corporate entrepreneurship - Distilling the concept. The Southern African Journal of 
Entrepreneurship and Small Business Management, 7(1), 1–21. http://doi.org/10.4102/sajesbm.v7i1.7 

Hossain, M. (2013). Open Innovation: So Far and A Way Forward. World Journal of Science, Technology and 
Sustainable Development, 10(1), 30–41. http://doi.org/10.1108/09574090910954864 

Huang, H., Lin, L., & Chen, C. (2013). Overcoming organizational inertia to strengthen business model innovation 
An open innovation perspective. Journal of Organizational Change Management, 26(6), 977–1002.  

Hughes, M., & Morgan, R. E. (2007). Deconstructing the relationship between entrepreneurial orientation and 
business performance at the embryonic stage of firm growth. Industrial Marketing Management, 36(5), 651–
661. http://doi.org/10.1016/j.indmarman.2006.04.003 

Inauen, M., & Schenker-Wicki, A. (2012). Fostering radical innovations with open innovation. European Journal of 
Innovation Management, 15(2), 212–231. http://doi.org/10.1108/14601061211220986 

Ireland, R. D., Kuratko, D. F., & Morris, M. H. (2006). A health audit for corporate entrepreneurship: Innovation at 
all levels: Part I. Journal of Business Strategy, 27(1), 10–17. http://doi.org/10.1108/02756660610640137 

Kollmann, T., & Stöckmann, C. (2014). Filling the Entrepreneurial Orientation–Performance Gap: The Mediating 
Effects of Exploratory and Exploitative Innovations. Entrepreneurship: Theory and Practice, 38(5), 1001–1026.  

Kraus, S., Burtscher, J., Vallaster, C., & Angerer, M. (2018). Sustainable Entrepreneurship Orientation: A Reflection 
on Status-Quo Research on Factors Facilitating Responsible Managerial Practices. Sustainability (Switzerland), 
10(2), 1–22. http://doi.org/10.3390/su10020444 

Kumar, K., Boesso, G., Favotto, F., & Menini, A. (2012). Strategic Orientation, Innovation Patterns and Performances 
of SMEs and Large Companies. Journal of Small Business and Enterprise Development, 19(1), 132–145.  

Kuratko, D. F. (2007). Corporate entrepreneurship. Foundations and Trends in Entrepreneurship, 3(2), 151–203.  
Laursen, K., & Salter, A. (2006). Open for innovation: The role of openness in explaining innovation performance 

among U.K. manufacturing firms. Strategic Management Journal, 27(2), 131–150.  

3147



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Dubai, UAE, March 10-12, 2020 

© IEOM Society International 

Laužikas, M., Tindale, H., Tranavičius, L., & Kičiatovas, E. (2015). Effects of Consumer Behaviour on Innovations 
in Fast Food Industry. Entrepreneurship and Sustainability Issues, 3(1), 85–103.  

Lee, S., Park, G., Yoon, B., & Park, J. (2010). Open Innovation in SMEs – An Intermediated Network Model. 
Research Policy, 39(2), 290–300. http://doi.org/10.1016/j.respol.2009.12.009 

Leech, N. L., Barrett, K. C., & Morgan, G. A. (2005). SPSS for Intermediate Statistics; Use and Interpretation (2nd 
ed.). London: Lawrence Erlbaum Associates, Inc. 

Li, Y. H., Huang, J. W., & Tsai, M. T. (2009). Entrepreneurial orientation and firm performance: The role of 
knowledge creation process. Industrial Marketing Management, 38(4), 440–449.  

Lichtenthaler, U. (2015). A note on outbound open innovation and firm performance. R and D Management, 45(5), 
606–608. http://doi.org/10.1111/radm.12138 

Lumpkin, G. T., Cogliser, C. C., & Schneider, D. R. (2009). Understanding and Measuring Autonomy: An 
Entrepreneurial Orientation Perspective. Entrepreneurship Theory and Practice, 162(41), 47–70.  

Lumpkin, G. T., & Dess, G. G. (1996). Clarifying the Entrepreneurial Orientation Construct and Linking it to 
Performance. Academy of Management Journal, 21(1), 135–172. http://doi.org/10.2307/258632 

Lyon, D. W., Lumpkin, G. T., & Dess, G. D. (2000). Enhancing Entrepreneurial Orientation Research: 
Operationalizing and Measuring a Key Strategic Decision Making Process. Journal of Management, 26(5), 
1055–1085. http://doi.org/10.1177/014920630002600503 

Michel, S., Brown, S. W., & Gallan, A. S. (2008). An expanded and strategic view of discontinuous innovations : 
deploying a service-dominant logic. Journal of the Academy of Marketing Science, 36, 54–66.  

Miller, D. (1983). The Correlates of Entrepreneurship in Three Types of Firms. Management Science, 29(7), 770–
791. http://doi.org/10.1287/mnsc.29.7.770 

Miller, D. (2011). Miller (1983) Revisited: A reflection on EO research and some suggestions for the future. 
Entrepreneurship: Theory and Practice, 35(5), 873–894. http://doi.org/10.1111/j.1540-6520.2011.00457.x 

Moreno, A. M., & Casillas, J. C. (2008). Entrepreneurial Orientation and Growth of SMEs : A Causal Model. 
Entrepreneurship: Theory and Practice, 34(23), 507–528. http://doi.org/10.1111/j.1540-6520.2008.00238.x 

Morgan, R. E., & Strong, C. A. (2003). Business performance and dimensions of strategic orientation. Journal of 
Business Research, 56(3), 163–176. Retrieved from http://orca.cf.ac.uk/2700/ 

Motaroki, N. J., & Odollo, O. L. (2016). An Assessment of Resource Based Competitive Strategy on Operational 
Performance : A Case of Mumias Sugar Company , Kenya. European Journal of Business and Management, 
8(15), 222–241. 

Mote, J., Jordan, G., & Hage, J. (2007). Measuring radical innovation in real time. Int. J. Technology, Policy and 
Management, 7(4), 355–377. 

Murphy, G. B., Trailer, J. W., & Hill, R. C. (1996). Measuring performance in entrepreneurship research. Journal of 
Business Research, 36(1), 15–23. http://doi.org/10.1016/0148-2963(95)00159-X 

Naqshbandi, M. M., & Kamel, Y. (2017). Intervening role of realized absorptive capacity in organizational culture–
open innovation relationship: Evidence from an emerging market. Journal of General Management, 42(3), 5–
20. http://doi.org/10.1177/0306307016687984 

Palich, L. E., & Bagby, D. (1995). Using Cognitive Theory to Explain Entrepreneurial Risk-Taking: Challenging 
Conventional Wisdom. Journal of Business Venturing, 10, 425–438. 

Pallant, J. (2011). SPSS Survival Manual. London: British Library Version. 
Parida, V., Westerberg, M., & Frishammar, J. (2012). Inbound Open Innovation Activities in High‐Tech SMEs The 

Impact on Innovation Performance. Journal of Small Business Management, 50(2), 283–309. 
Parkman, I. D., Holloway, S. S., & Sebastiao, H. (2012). Creative industries: Aligning entrepreneurial orientation and 

innovation capacity. Journal of Research in Marketing and Entrepreneurship, 14(1), 95–114. 
http://doi.org/10.1108/14715201211246823 

Pituch, K. A., & Stevens, J. P. (2016). Applied Multivariate Statistical for the Social Sciences (Sixth). New York & 
London: Routledge ’s Taylor & Francis. 

Prottas, D. (2008). Do the self-employed value autonomy more than employees?: Research across four samples. 
Career Development International, 13(1), 33–45. http://doi.org/10.1108/13620430810849524 

Ranasinghe, H. K. G. S., Yajid, M. S. A., Khatibi, A., & Azam, S. M. F. (2018). A systematic literature analysis on 
entrepreneurial orientation and business performance. Journal of Business Economics and Finance, 7(3), 269–
287. http://doi.org/10.17261/pressacademia.2018.955 

Rauch, A., & Frese, M. (2009). Entrepreneurial Orientation. Handbook Utility Management, 6(3), 1–80. 
http://doi.org/10.1007/978-3-540-79349-6 

Rauch, A., Wiklund, J., Lumpkin, G. T., & Frese, M. (2009). Entrepreneurial Orientation and Business Performance: 
An Assessment of Past Research and Suggestions for the Future. Entrepreneurship Theory and Practice, 33(3), 
761–787. http://doi.org/10.1111/j.1540-6520.2009.00308.x 

3148



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Dubai, UAE, March 10-12, 2020 

© IEOM Society International 

Rezk, R. M. A., Ibrahim, H. H., Tvaronavičienė, M., Sakr, M. M., & Piccinetti, L. (2015). Measuring of Innovation 
Activities in Egypt: the Case of Industry 1. Entrepreneurship and Sustainability Issues, 3(1), 47–55. 
http://doi.org/10.9770/jesi.2015.3.1(4) 

Salvador, E., Montagna, F., & Marcolin, F. (2013). Clustering recent trends in the open innovation literature for SME 
strategy improvements. International Journal of Technology, Policy and Management, 13(4), 354. 
http://doi.org/10.1504/ijtpm.2013.056788 

Seitz, G. M., & Reger, G. (2010). “Wikipedia, the Free Encyclopedia” as a role model? Lessons for open innovation 
from an exploratory examination of the supposedly democratic-anarchic nature of Wikipedia. International 
Journal of Technology Management, 52(3/4), 457. http://doi.org/10.1504/ijtm.2010.035985 

Sohn, S. Y., Gyu Joo, Y., & Kyu Han, H. (2007). Structural equation model for the evaluation of national funding on 
R&D project of SMEs in consideration with MBNQA criteria. Evaluation and Program Planning, 30(1), 10–
20. http://doi.org/10.1016/j.evalprogplan.2006.10.002 

Spithoven, A., Vanhaverbeke, W., & Roijakkers, N. (2013). Open Innovation Practices in SMEs and Large 
Enterprises. Small Business Economics, 41(3), 537–562. http://doi.org/10.1007/s11187-012-9453-9 

Stambaugh, J. E., Yu, A., & Dubinsky, A. J. (2011). Before the Attack: A Typology of Strategies for Competitive 
Aggressiveness. Journal of Management Policy and Practice, 12(1), 49. Retrieved from http://t.www.na-
businesspress.com/JMPP/StambaughWeb.pdf 

Swanson, A., Akwaowo, E., Zobisch, P., & Leventhal, R. (2018). Emotional Intelligence and Entrepreneurs. Hawaii 
Global Conference on Business and Finance, 24(January), 1–11. 

Taherdoost, H., Sahibuddin, S., & Jalaliyoon, N. (2014). Evaluation of Security Factors Effecting on Web-Based 
Service Adoption. Recent Advances In Telecommunications, Informatics And Educational Technologies 
Evaluation, 22(1), 117–123. 

Teece, D. J., Pisano, G., & Shuen, A. (1997). Dynamic Capabilities and Strategic Management David. Strategic 
Management Journal, 18(7), 509–533. http://doi.org/10.1176/appi.psychotherapy.2009.63.1.13 

Tvaronavičienė, M. (2014). If Industrial Sector Development is Sustainable Lithuania Compared to the EU. 
Enterepreneurship and Sustainability Issues, 3(1), 134–142. http://doi.org/10.1080/13602365.2012.724855 

van de Vrande, V., de Jong, J. P. J., Vanhaverbeke, W., & de Rochemont, M. (2009). Open innovation in SMEs: 
Trends, motives and management challenges. Technovation, 29(6–7), 423–437. 
http://doi.org/10.1016/j.technovation.2008.10.001 

Van Hemert, P., Nijkamp, P., & Masurel, E. (2013). From innovation to commercialization through networks and 
agglomerations : Analysis of sources of innovation , innovation capabilities and performance of Dutch SMEs 
From innovation to commercialization through networks and agglomerations : analysis of sou. Springer, 
(November 2017), 425–452. http://doi.org/10.1007/s00168-012-0509-1 

Venkatraman. (1989). Strategic Orientation of Businss Enterprises: The Construct, Dimensionality, and Measurement. 
Massachusetts Institute of Technology, 91, 399–432. 

Venkatraman, N.; Ramanujam, V. (1986). Measurement of Business Performance in Strategy Research : A 
Comparison of Approaches Massachusetts Institute of Technology. The Academy of Management Review, 11(4), 
801–814. http://doi.org/10.2307/258398 

Ventor, A. (2014). An Analysis of Entrepreneurial Orientation in Selected Small and Medium-Sized Enterprises. 
North-West University, Potchefstroom Campus, (May), 112. Retrieved from 
http://dspace.nwu.ac.za/bitstream/handle/10394/10814/Venter_A.pdf?sequence=1 

Walker, R. M., Damanpour, F., & Devece, C. A. (2011). Management Innovation and Organizational Performance: 
The Mediating Effect of Performance Management. Journal of Public Administration Research and Theory, 
21(2), 367–386. http://doi.org/10.1093/jopart/muq043 

Wang, C. L. (2008). Entrepreneurial Orientation, Learning Orientation, and Firm Performance. Entrepreneurship 
Theory and Practice, 32(4), 635–656. 

West, J., & Bogers, M. (2017). Open innovation: current status and research opportunities. Innovation: Management, 
Policy and Practice, 19(1), 43–50. http://doi.org/10.1080/14479338.2016.1258995 

West, J., Salter, A., Vanhaverbeke, W., & Chesbrough, H. (2014). Open Innovation: The Next Decade. Research 
Policy, 43(5), 805–811. http://doi.org/10.1016/j.respol.2014.03.001 

Wiklund, J., & Shepherd, D. (2005). Entrepreneurial orientation and small business performance: A configurational 
approach. Journal of Business Venturing, 20(1), 71–91. http://doi.org/10.1016/j.jbusvent.2004.01.001 

Williams, B., Onsman, A., & Brown, T. (2010). Exploratory Factor Analysis : A Five-Step Guide for Novices. Journal 
of Emergency Primary Health Care, 8(3), 1–14. 

Williams, C. (2007). Research Methods. Journal of Business & Economic Research, 5(3), 65–72. 
http://doi.org/10.1093/fampract/cmi221 

Wolff, J. A., & Pett, T. L. (2006). Small-Firm Performance: Modeling the Role of Product and Process Improvements. 

3149



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Dubai, UAE, March 10-12, 2020 

© IEOM Society International 

Journal of Small Business Management, 44(2), 268. Retrieved from https://www.jstor.org/stable/4033662 
Wynarczyk, P. (2013). Open innovation in SMEs A dynamic approach to modern entrepreneurship in the twenty-first 

century. Journal of Small Business and Enterprise Development, 20(2), 258–278. 
http://doi.org/10.1108/14626001311326725 

Zahra, S. A., & Covin, J. G. (1995). Contextual influences on the corporate entrepreneurship-performance 
relationship: A longitudinal analysis. Journal of Business Venturing, 10(1), 43–58. http://doi.org/10.1016/0883-
9026(94)00004-E 

Zahra, S. A., Nielsen, A. P., & Bogner, W. C. (1999). Corporate Entrepreneurship, Knowledge, and Competence 
Development. Entrepreneurship: Theory & Practice, 10(23), 169–189. 

Zhao, Y., Li, Y., Lee, S. H., & Chen, L. B. (2011). Entrepreneurial Orientation, Organizational Learning, and 
Performance: Evidence From China. Entrepreneurship: Theory and Practice, 35(2), 293–317.  

 
Biographies 
 
Fazal Akbar is a full researcher in the Faculty of Technology Management and Entrepreneurship at Universiti Tun 
Hussein Onn Malaysia. He earned his Master’s in Technology Management from Universiti Tun Hussein Onn 
Malaysia.. He has published journal and conference papers and his research interests include Marketing Management 
and Entrepreneurship, Strategic Management, and Innovation. Currently, the researcher has interest in Industrial 
Revolution 4.0, Entrepreneurship and Innovation.  
 
Dr. Abdul Talib Bon Professor of Technology Management Department of Production and Operations Management 
Universiti Tun Hussein Onn Malaysia Teaching Factory Based Learning IR 4.0: New Paradigm in Engineering 
Education Dr. Abdul Talib Bon is Professor of Technology Management in Department of Production and Operations 
Management, Faculty of Technology Management and Business at the Universiti Tun Hussein Onn Malaysia. He has 
a PhD in Computer Science, which he obtained from the Universite de La Rochelle, France in the year 2008. His 
doctoral thesis was on topic Process Quality Improvement on Beltline Moulding Manufacturing. He studied Business 
Administration major in Quality Management at the master’s level in the Universiti Kebangsaan Malaysia for which 
he was awarded the MBA in the year 1998. He’s bachelor degree and diploma in Mechanical Engineering which his 
obtained from the Universiti Teknologi Malaysia. He has served as a reviewer for a number of engineering 
management conferences and journals as part of his expertise sharing initiatives. He had published more than 300 
International Proceedings and International Journals and 8 books. He is also Fellow and President of Industrial 
Engineering and Operation Management Society (IEOMS, Malaysia), Professional Technologist of Malaysia Board 
of Technologists (MBOT), Council member of Management Science and Operation Research Society of Malaysia 
(MSORSM), member of International Association of Engineers (IAENG), member of Institute of Industrial Engineer 
(IIE), USA, member of International Institute of Forecasters (IIF), member of Technological Association of Malaysia 
(TAM) and associate member of Malaysian Institute of Management (AMIM). 
 
Dr. Fazli Wadood is an Associate Professor, and Dean of Department of Business Administration at University of 
Buner Pakistan. He earned B.S. in Computer Science from University of Peshawar Pakistan, Masters in Business 
Administration from The University of Agriculture, Peshawar, Pakistan and PhD in Technology Management from 
Universiti Tun Hussein Onn Malaysia. He has published journal and conference papers on Strategic Management, 
Innovation and Marketing Management. He has taught courses in entrepreneurship, management and corporate 
entrepreneurship and innovation for engineers and business students.  Dr Wadood has completed research projects 
with Universiti Tun Hussein Onn Malaysia (UTHM), Higher Education Commission of Pakistan (HECP), University 
of Buner Pakistan (UOB), and SMEs Corporation of Pakistan (SMEDA). He is member of the Alumni Board of 
Directors and has elected a member of the research and innovation department. His research interests include 
innovation, qualitative expertise in research, marketing, management. He is member of, SMEDA and IEEE. 

3150




