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Manufacturing capability and organizational performance:
The role of entrepreneurial orientation
Abstract
To date there have been mixed findings about the impact of various manufacturing
capabilities on organizational performance. This study investigates entrepreneurial
orientation (EO) from the perspective of the Contingency Theory as a potential
explanatory variable. The findings are that EO moderates the relationship between
capabilities in flexibility and cost and organizational performance. Further, without a
sufficient level of EO, there are no benefits to organizational performance and as such
EO is positioned as a strategic resource to cultivate and nurture. This study provides
insight into the connection between operational capabilities and firm level strategy.
Specifically, it appears that EO may be the mechanism whereby manufacturing
capabilities are linked to market needs.

1. Introduction
Since the publication of "Manufacturing – Missing Link in Corporate Strategy"
(Skinner, 1969), manufacturing capability has gained recognition as a source of
competitive advantage (Wheelright, 1984). Manufacturing capability refers to the
manufacturer’s actual competitive strength relative to primary competitors (Rosenzweig
et al., 2003, Swink et al., 2007), which should be aligned with the strategic goals of the
organization (Ho et al., 2002). There is general agreement in the operations
management (OM) literature that quality, delivery, flexibility and cost are the core
manufacturing capability dimensions (White, 1996; Narasimhan and Jayaram, 1998; Li,
2000) that have been linked to organizational performance (Peng et al, 2008; Terjesen et
al., 2011). Organizational performance refers to how well an organization achieves its
market and financial goals (Li et al., 2005). Herein we have adopted the resource-based
view (RBV) to explain the association between manufacturing capabilities and
organizational performance. The RBV suggests that competitive advantage can be
obtained and sustained over time from the internal organization and exploitation of
resources such as manufacturing capabilities (Peng et al., 2008; Terjesen et al., 2011).
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Several empirical studies have found support for the positive association between
manufacturing capabilities and organizational performance (e.g. Li, 2000; Fawcett et al.,
2000; Tracey, 2005; Yu et al., 2014); however, results are mixed (e.g. Lau Antonio et
al., 2007; Rosenzweig et al., 2003; Swink et al., 2007). While the inconsistency in the
results may be explained by implementation difficulties in moving organizations
towards excellence, it may alternatively be explained by contingency theory (CT)
(Sousa and Voss, 2008), which suggests that organizations are not closed systems, in
that they are exposed to organizational/environmental factors that affect resource
munificence and performance (Schoonhoven, 1981; Wong et al., 2011). Complementing
the internal focus of the RBV (Miller and Shamsie, 1996), the current study adopts CT.
While the contingency view is not new in the OM literature, empirical studies
embracing this perspective are more rare (Sousa and Voss, 2008). Specifically, it has
been suggested that special attention be given to executing studies that examine
contingencies in the context of multiple dimensions of operational capability (Sousa and
Voss, 2008). Accordingly, this research extends the traditional manufacturing
capability-performance model by investigating financial performance contingent upon
the level of entrepreneurial orientation.

Cross-disciplinary research in OM can be a fruitful approach for theory building and
practice (Whetten, 1989). This should certainly be true at the intersection of OM and
entrepreneurship (Singhal and Singhal, 2012). Specifically, entrepreneurial orientation
(EO) has attracted a large stream of research and has become a central construct in the
entrepreneurship literature (Rauch et al., 2009). EO refers to the processes and methods
used to act entrepreneurially, e.g. innovative posture, proactiveness, and risk-taking
behaviour (Kreiser and Davis, 2012; Rauch et al., 2009). There are a number of explicit
connection and opportunities for OM and EO (Kickul et al., 2011; Krishnan, 2013; Phan
and Chambers, 2013). Entrepreneurial behaviour is acutely important in that it allows
firms to leverage their manufacturing competencies and develop capabilities such as
flexibility, agility, quality and efficiency (Handfield et al., 2009; Hsu et al., 2011).
Entrepreneurial traits such as tolerance to risk, innovativeness and proactiveness allow
firms to respond to market opportunities by developing manufacturing capabilities to
meet rapidly changing needs (Giunipero et al., 2005). Despite this argument, the
application of EO in the OM domain is in a nascent stage (Giunipero et al., 2005), and
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there is a dearth of empirical work studying EO’s impact on the manufacturing
capability-performance links described above.

There have been studies investigating the manufacturing capability-performance link
and the role of external characteristics of the environment such as the rate of innovation
in industries (e.g., Nadkarni and Narayanan, 2007), environmental dynamism (e.g.,
Terjesen et al., 2011) and technological turbulence (e.g., Chavez et al., 2015a). It has
been argued that organizations respond directly to external environments, e.g. those
characterized by innovativeness, dynamism, and high technology, by being
entrepreneurial (i.e., being innovative, exhibiting proactive behaviour, and taking risks)
(Covin and Slevin, 1991; Khandwalla, 1987). However, these external environmental
characteristics may not reflect faithfully the nature of EO. As such, this points to the
need for further research addressing the role of EO in the manufacturing capabilityperformance link. The research herein illuminates the intersection between OM and
entrepreneurship by specifically exploring the relationship of EO to the manufacturing
capability-organizational performance link.

Thus this research adds to the body of knowledge on OM and entrepreneurship by
addressing two research questions: 1) To what extent does manufacturing capability
impact organizational performance, and 2) To what extent does EO affect the
manufacturing capability and organizational performance relationship. By investigating
the relationship

between

multiple

manufacturing capability dimensions

and

organizational performance this study will explain inconsistencies in the literature. By
exploring the intersection between OM and entrepreneurship this study represents crossdisciplinary research between OM and entrepreneurship, which could lead potentially to
new insight and tangible benefits for both theory and practice. In particular, by
considering the role of EO in the manufacturing capability–organizational performance
link, this study will explain how certain manufacturing capabilities could be built and
strengthen through entrepreneurial behaviour. Finally, this study contributes to the
building of the RBV and CT to explain OM and entrepreneurship phenomena.
2. Theoretical background and hypotheses development
2.1 Resource-based view and contingency theory
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Two theoretical approaches serve as the bases for an enhanced understanding of the
relationship between manufacturing capabilities, organizational performance and EO.
These theories represent complementary rather that competing views. The first theory is
the RBV and the second is CT.

The RBV suggests that competitive advantage of a firm can be obtained and sustained
over time from the internal organization of its resources (Eisenhardt and Martin, 2000).
Resources in this context refer to anything that might be thought as strength (or
weakness) to the firm such as assets, patents, brand names, capabilities, processes,
attributes, distribution locations, information and knowledge (Wernerfelt and Karnani,
1987; Miller and Shamsie, 1996). The RBV adopts an internal view, which focuses on
the firm as the primary unit of analysis, and competitive advantage as a result of
tangible and intangible resources, which are difficult to create, buy, substitute or imitate
(Lavie, 2006). In order to complement its internal view, it has been suggested that the
RBV should consider the type of environment in which different resources can be more
appropriate for performance improvement (Miller and Shamsie, 1996). According to
Porter (1991), the competitive value of resources can be enhanced (or eliminated) by
changes in elements of environment (e.g., technology, competition, customer
behaviour). In line with this argument, CT is based on the premise that no universal set
of strategic choices applies to every business situation (Fredericks, 2005), which argues
against a singular approach suggesting there is no ‘one-size-fits-all’ way to organize a
company’s strategy (Ginsberg and Venkatraman, 1985). Early proponents such as
Lawrence and Lorsch (1967) suggested that the environment plays a key role in shaping
an organization’s strategy, and that one single organizational model will simply not
achieve optimal results. Furthermore, Hofer (1975) and Schoonhoven (1981) pointed
out that, as well as improving the choice of the strategy made by the organization, CT
should, at the very least, help to improve performance and productivity in corporations.
This implies that the contingency framework should not only incorporate organizational
and environmental factors but also performance (Ginsberg and Venkatraman, 1985;
Sousa and Voss, 2008). Accordingly, drawing from the logic expressed in the RBV we
present a conceptual framework that studies the effect of manufacturing capability on
organizational performance. We then add that the manufacturing capabilityorganizational performance link (see Figure 1) can be contingent upon characteristics of
the environment (i.e. EO).
5

------------------------------- Insert Figure 1 about here --------------------------------

2.2 Manufacturing capabilities and organizational performance

Manufacturing capabilities have been posited as important contributors to
organizational performance (Peng et al., 2008; Terjesen et al., 2011). Manufacturing
capabilities are developed internally and are difficult to imitate and transfer (Swink and
Hegarty, 2008), which makes them ‘valuable’ and ‘inimitable’ in the context of the
RBV framework (Wernerfelt and Karnani, 1987). The notion of manufacturing
capabilities was first introduced by Hayes and Wheelwright (1984) as the dimensions
along which companies choose to compete (Krause et al., 2001, Narasimhan and Das
2001). These capabilities are associated with a set of supportive decisions and practices
regarding the structure and/or infrastructure of operations (Wheelright, 1984). The
result is that manufacturing capability has been typically conceptualized as an
operational strength manifested in competitive performance (Peng et al., 2008).
However, manufacturing capability refers to both process abilities as well as operational
outcomes, which has brought some semantic differences and confusion over the term in
the literature (Swink and Hegarty, 1998; Ward et al., 1998; Lau Antonio et al., 2007;
Swink et al., 2007; Peng et al., 2008). The present study conceptualizes manufacturing
capability as the actual (or realized) competitive ability (or strength) relative to primary
competitors in the targeted market (Swink and Hegarty, 1998; Ho et al., 2002;
Rosenzweig et al., 2003; Swink et al., 2007). For example, cost capability refers to a
company’s actual ability to produce products at a lower cost than its competitors thus
facilitating the execution of a price based strategy profitably. There is broad agreement
in the OM literature that manufacturing capability is manifested in four dimensions:
quality, delivery, flexibility and cost (Ward et al., 1994; Ward et al., 1998; Narasimhan
and Jayaram 1998; Krause et al., 2001; Rosenzweig et al., 2003; Swink et al., 2005;
Jacobs et al., 2007; Swink et al., 2007).

From the literature review, it is clear that studies have used a combination of
manufacturing capability dimensions (e.g. Chavez et al., 2015b; Swink et al., 2005;
Swink et al., 2007). This can be the result of a general trend where manufacturers
combine manufacturing capabilities simultaneously (Sanders, 2007). The main rationale
is that, in current intense competitive times, it is necessary to excel through multiple
6

manufacturing capabilities instead of focusing on separate ones (Boyer and Lewis,
2002). This is more evident in underdeveloped countries that have not yet achieved the
performance frontier (Boon-itt and Wong, 2016) such as the case of China in the present
study. Considering the above argument, the present study focuses on testing multiple
manufacturing capability dimensions, namely quality, delivery, flexibility and cost.

While Quality is a multidimensional construct, operations management based studies
have generally focused on the conformance dimension, which is described as the degree
to which products meet manufacturing specifications (Lau Antonio et al., 2007; Slack et
al., 2009). However, it has also been argued that there are other important aspects of
quality that go beyond product specification, which refer to the degree to which the
product is fit for use; the degree to which it contains the functionality, features, and
styling required by customers (Lau Antonio et al., 2007). Aspects of quality such as
good after-sale service or technical support can have an important effect on the number
of units sold, and thus quality is an important aspect of sales and profitability (Tracey et
al., 1999; Lau Antonio, et al., 2007). Indeed it has been found empirically that quality
positively affects and organization’s financial performance (Curkovic et al., 2000;
Swink et al., 2007) and customer satisfaction (Swink et al., 2007).

Delivery is a timed-based performance construct conceptualized as the ability to deliver
products at the specified time (Ward et al. 1998). Delivery performance is often
pursued through process enhancements directed at reducing cycle time (Holweg and Pil,
2005) such as setup time reductions or reduction in work in process inventory. A
fundamental objective is to minimize lead time so as to effectively meet customer
requirements reliably (Jacobs et al., 2011). Another approach is to increase integration
with trading partners (Flynn et al., 2010). The premise, which is empirically supported,
is that information exchange facilitates timely adjustments to production that facilitate
meeting customer needs (Chang, 2009). Delivery incorporates both the dimensions of
dependability and speed (Chan, 2003; Lau Antonio et al. 2007; Droge et al., 2012).
Dependability refers to doing things on time and the ability to deliver orders correctly
on promised due dates (Lau Antonio et al., 2007, Slack et al., 2009). Speed is the ability
to deliver goods and/or services faster than competitors, which can be important to
winning orders (Ward et al., 1998). With regard to delivery, it has been empirically
found that delivery speed and dependability positively influence financial performance
7

and customer satisfaction (Rosenzweig et al., 2003; Lau Antonio et al., 2007; Swink et
al., 2007).

Flexibility is another important capability, which can lead to competitive advantage
(Worren et al., 2002). Worren et al. consider flexibility facilitated by product
modularity to be a resource in the sense of the RBV of strategy; i.e. modular designs
and the ensuing flexibility may not be easily imitated. Flexibility is described as the
ability to adapt and respond to changes in production volume or mix to give customers
individual treatment or to introduce new products/services (Chan, 2003; Slack et al.,
2009). The literature discusses various types of flexibility such as production mix,
volume, modification, and changeover flexibility (Gerwin, 1993; Schmenner and
Tatikonda, 2005; Santos Bernardes and Hanna, 2008). A ‘flexibility’ capability thus
implies a firm can respond to special requirements and product innovation to achieve a
variety of production outcomes (Gerwin, 1993; Chan, 2003; Schmenner and Tatikonda,
2005). However, flexibility goes beyond the accommodation of product changes and
includes the ability to respond to disruptions such as machine breakdowns or late arrival
of materials (Chan, 2003; Chavez et al., 2015b). According to Ward et al., (1998),
flexibility can be measured by considering aspects such as the ability to accommodate
changes to product mix and production volume along with product and process
modifications. Studies have supported the significant and positive effect of flexibility on
financial and market based performance indicators (Tracey, 2005; Lau Antonio et al.,
2007; Jacobs et al., 2011).
Cost is defined as “doing things cheaply, producing goods and services at a cost that
enables them to be priced appropriately for the market while still allowing a return to
the organization” (Slack et al., 2009, p. 40). Cost efficiency promotes profitability and
builds market share through the manufacturer’s ability to adjust prices dynamically in
response to its market and competition (Swink et al., 2005). It has been claimed that all
manufacturers are concerned to some extent with cost (Ward et al., 1998) as cost may
be the most significant manufacturing capability since other capabilities influence it.
However, considering cost as a sole manufacturing capability may undermine other
capabilities (Beamon, 1999; Chan, 2003). With regard to cost, it has been established
that cost capabilities drive an organization’s financial performance (Fawcett et al., 2000;
Rosenzweig et al., 2003; Swink et al., 2005).
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Hence consistent with the RBV, manufacturing capabilities have been posited and
found to influence organizational performance (White, 1996; Ward et al., 1998; Flynn et
al., 1999; Rosenzweig et al., 2003; Swink et al., 2005; Kim, 2006; Yu et al., 2014);
specifically, how well an organization achieves its market and financial goals (Li et al.,
2005). Market performance focusing on customer-oriented indicators such as growth in
market share (Rosenzweig et al., 2003; Li et al., 2005; Swink et al., 2007) and financial
performance referring to indicators that are assumed to reflect the fulfilment of the
economic goal of the company such as profitability, return on investments (ROI), return
on assets (ROA) and return on sales (ROS) (De Toni and Tonchia, 2001; Chen and
Paulraj, 2004).

A considerable number of studies have empirically linked manufacturing capabilities to
organizational performance (e.g. Curkovic et al., 2000; Fawcett et al., 2000;
Rosenzweig et al., 2003; Swink et al., 2005; Tracey, 2005; Jacobs et al., 2007; Lau
Antonio et al., 2007; Swink et al., 2007). In fact, it has even been indicated that it is
now conventional wisdom that superior manufacturing capabilities in dimensions of
quality, delivery, flexibility, and cost enhance organizational performance as measured
by market and financial performance (Rosenzweig et al., 2003). Accordingly, it is
hypothesized that:

H1: Manufacturing capabilities are positively associated with organizational
performance
 H1a: Quality is positively associated with organizational performance
 H1b: Delivery is positively associated with organizational performance
 H1c: Flexibility is positively associated with organizational performance
 H1d: Cost is positively associated with organizational performance
While H1 is not ‘interesting’ from Whetten’s (1989) perspective, it is essential for
testing the proposed model and provides a point of replication. Replication entails either
an exact duplication or further refinement and extension, for example to other contexts,
to increase the certainty of a result (Kerlinger, 1986; Wiengarten et al., 2013). Retesting
theory is an important part of the theory development process, which according to
Melnyk and Handfield (1998) is an underdeveloped practice in OM research.
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2.3 Manufacturing capabilities, organizational performance and entrepreneurial
orientation

While several studies have found support for the positive association between
manufacturing capabilities and organizational performance, there are others that fail to
find support (e.g. Lau Antonio et al., 2007; Rosenzweig et al., 2003; Swink et al., 2005;
Swink et al., 2007). For instance, Lau Antonio et al. (2007) report that while delivery
and flexibility are positively associated with organizational performance, i.e. sales,
profitability, and customer satisfaction, no significant association was found for the
effect of low cost and product quality on organizational performance. Fiegenbaum and
Karnani (1991) and Swink et al. (2005) could not find support for the association
between process flexibility and financial performance. Rosenzweig et al. (2003) found
no significant association between cost and customer satisfaction, and delivery
reliability and process flexibility led to negative financial performance. Further, Swink
et al. (2007) found that flexibility was negatively associated with customer satisfaction,
and that cost efficiency was marginally significant but negatively associated with
financial performance.

Given the foregoing, it is evident that there are inconsistencies in the results of studies
that investigate the relationship between manufacturing capabilities and organizational
financial and market performance. While this inconsistency may be the result of the
implementation difficulties of moving an organization towards excellence or “worldclass” status, it is more likely explained by contingency theory (CT) (Sousa and Voss,
2008). CT suggests that organizations are not closed systems but rather are exposed to
organizational and environmental factors affecting performance (Hofer, 1975;
Schoonhoven, 1981; Wong et al., 2011). CT is not new in the management literature
(Skinner, 1969); however, theory construction and testing using this approach is
relatively recent (Sousa and Voss, 2008). Sousa and Voss explain that special attention
should be given to testing contingency models of operational performance since such
models have not been studied in sufficient depth. Specifically, the literature could
benefit from studies that examine contingency models incorporating multiple
dimensions of manufacturing capability (Sousa and Voss, 2008). By way of example
Swink et al. (2007) suggested that certain manufacturing capability dimensions might
10

be more impactful to organizational performance in certain narrowly defined
environments. Further, using multiple (rather than aggregated) measures of
manufacturing capability will increase precision (Ketokivi and Schroeder, 2004; Wong
et al., 2011). Considering the above argument, CT provides a framework for
conceptualizing and structuring the research question in this section. In doing so, the
traditional manufacturing capability-organizational performance model described earlier
is expanded to include the contingency view and multiple manufacturing capability
dimensions.

Thus far, environment has been presented in CT research as a single dimension.
However, the CT literature bifurcated the environment as internal and external and
presents it as a more structured and disaggregated concept (Lawrence and Lorsch,
1967). Similarly, the OM literature categorizes the environment into contextual
characteristics and internal characteristics. Contextual characteristics refer to aspects
such as level of uncertainty, manufacturing pressure, and regulatory environment.
Internal characteristics describe the company’s strategic orientation, organizational
infrastructure and culture (Spina and Verganti, 2002; Sousa and Voss, 2008). The
present study focuses on the internal characteristics of the environment, and proposes
entrepreneurial orientation (EO) as a potential contingency variable for the capabilityperformance relationship.

It has been suggested that cross-disciplinary research can be a fruitful approach leading
to new insight and tangible benefits for theory and practice (Walter et al., 2006; Kickul
et al., 2011; Song et al., 2011; Singhal and Singhal, 2012). Specifically, there has been
increasing interest in the intersection between OM and entrepreneurship due to the
implicit connection between both fields, e.g. process intensiveness, the ability to
innovate, the deployment of strategies across and within organizations, and the creation
of value and sustainable competitive advantage (Handfield et al., 2009; Hsu et al., 2011;
Kickul et al., 2011; Li et al., 2011; Krishnan, 2013; Phan and Chambers, 2013).
Entrepreneurship refers to the act of entering new or established markets with new
ventures (Lumpkin and Dess, 1996; Van Praag, 1999). Some studies have investigated
the role of entrepreneurship in the OM literature (e.g. Arend and Wisner, 2005; Song
and di Benedetto, 2008; Song et al., 2011; Patel, 2011; Tatikonda et al., 2013). For
example, Arend and Wisner (2005) analyse how supply chain management (SCM) fits
11

with the capabilities and goals of new ventures. They found that SCM has a significant
negative association with small and medium enterprise (SME) performance and call for
future research to elaborate more on their preliminary results. Contrastingly, Song and
di Benedetto (2008) and Song et al. (2011) found that supplier involvement is essential
to successful innovation by new ventures. Elsewhere Patel (2011) investigated the
relationship between formalized structures (where organizations must be able to reliably
develop, manufacture and distribute products) and performance in new high-tech
manufacturing SMEs. According to Patel, the liability of new ventures is their limited
capacity to develop and maintain reliable structures. Despite this, new ventures must be
flexible to cope with changing environments. Patel’s findings show that enhanced
performance in changing environments with manufacturing flexibility is contingent
upon formalised structures. Tatikonda et al. (2013) investigated the relationship
between operational capabilities and new venture survival considering the different life
phases of a new venture’s evolution. They found that operational capabilities (i.e.,
inventory turnover, gross margin and employee productivity) have an effect on new
venture survival in specific new venture life phases.

It has been suggested that entrepreneurship is a broad concept that has not led to a
widely held consensus in the entrepreneurship literature regarding its characterization
(Lumpkin and Dess, 1996). To address this issue, the emphasis in the entrepreneurship
literature has shifted towards entrepreneurial processes and the methods/skills managers
can use to act entrepreneurially, namely entrepreneurial orientation (EO) (Lumpkin and
Dess, 1996; Soininen et al., 2012). EO thus refers to the processes, practices, and
decision-making activities that lead to new entry (Lumpkin and Dess, 1996; Rauch et
al., 2009). A literature review reveals that innovativeness, proactivenes and risk taking
are salient dimensions of EO (Richard et al., 2004; Rauch et al., 2009; Kreiser and
Davis, 2012; Soininen et al., 2012). Innovativeness is the tendency to engage in
creativity/experimentation through the introduction of new products/services,
technology and R&D. Proactiveness is an opportunity-seeking behaviour, characterised
by the introduction of new products/services ahead of the competition in anticipation of
future demand. Risk taking refers to taking bold actions and committing important
resources to ventures in uncertain environments (Rauch et al., 2009). It has been argued
that EO can be regarded as a multi-dimensional construct (Lumpkin and Dess, 1996);
however, it has been equally suggested that EO is a unidimensional construct, and it
12

should be analysed as such (Covin and Slevin, 1991). Meta-analyses of the
entrepreneurship

literature

reveals

that

most

studies

have

summed

across

innovativeness, proactiveness and risk taking to create an individual dimension of EO
(Rauch et al., 2009; Rosenbusch et al., 2013). Further, it was found that these three
dimensions are of equal importance explaining organizational performance across most
studies, and thus it is reasonable to support the use of a summed index in future research
(Covin et al, 2006; Rauch et al., 2009; Tang et al., 2009). Accordingly, consistent with
Covin and Slevin (1989; 1991), EO is represented in the current study as a
unidimensional construct.

As noted earlier, there are a number of explicit connections and opportunities for the
OM and entrepreneurship literature (Kickul et al., 2011; Joglekar and Levesque, 2013;
Krishnan, 2013), and this should certainly be true at the intersection of OM and welldevelop entrepreneurship concepts such as EO (Lumpkin and Dess, 1996). It has been
suggested that the development of operational capabilities can be positively affected by
entrepreneurial behaviour (Giunipero et al., 2005; Kickul et al., 2011). Entrepreneurial
firms characterized by tolerance to risk, innovativeness and proactiveness are more
willing to adapt their business, creating capabilities to meet rapidly changing needs
(Giunipero et al., 2005). For instance, high levels of uncertainty demand adaptive and
flexible capabilities, which are supported by EO skills such as innovativeness and
proactiveness (Giunipero et al., 2005). Further, there are traits of entrepreneurial
behaviour that favour the creation of operational capabilities such as flexibility, agility,
quality and efficiency, which are required to respond to market opportunities (Handfield
et al., 2009; Hsu et al., 2011). At a supply chain level, EO can improve efficiency of
knowledge acquisition (Li et al, 2011) to develop quality and efficiency oriented
strategies (Hsu et al., 2001).

While EO has attracted a large stream of research and has become a central concept in
the entrepreneurship domain (Rauch et al., 2009), research has begun to explore the
need for EO in the OM domain (Giunipero et al., 2005). For instance, using historical
analysis, Balakrishnan (2007) studied the factors that influenced the evolution of the
Canadian manufacturing industry and found that entrepreneurial behaviour fostered the
creation and subsequent growth of the early Canadian manufacturing industry. In
another exploratory study Giunipero et al. (2005) developed an initial framework of
13

skills by purchasing and supply management that emulate entrepreneurial behaviour.
Giunipero et al. suggested that interpersonal communication, ability to make decisions,
influencing and persuasion, and risk management are becoming increasingly important
entrepreneurial skills required by SCM professionals in today’s business environment.
Handfield et al. (2009) explored the parallels between supply chain roles and
entrepreneurial skills, and found key EO attributes manifest in SCM, namely supplier
intelligence, supplier integration, cross-enterprise integration and supply management
influence. Similarly, Hu et al. (2011) explored EO attributes in SCM (i.e. innovation
orientation, risk-taking characteristics, proactiveness orientation, relational capital, and
coordination capability) and found a positive association between these EO attributes
and manufacturing SME performance. Using the contingency view, Goodale et al.
(2011) studied the relationship between the antecedents to corporate entrepreneurship
(i.e. management support, work discretion/autonomy, rewards/reinforcement, time
availability and organizational boundaries), operations control attributes (i.e. risk
control and process control formality) and innovation performance. While their results
showed that antecedents to corporate entrepreneurship are not strong predictors of
innovation performance, when operations controls attributes are taken into
consideration, the effect of the antecedents to corporate entrepreneurship show a more
significant influence on innovation performance. Thus, in accordance with the
increasing interest of blended analysis across OM and entrepreneurship (Kickul et al.,
2011) and calls for examining the contingency view of the traditional manufacturing
capability-performance model (Sousa and Voss, 2008), we suggest EO as a possible
contingency variable for the manufacturing capability- organizational performance link.

The contingency role of EO has been studied in the empirical entrepreneurship literature
(e.g., Richard et al., 2004; Li et al., 2008); however, relatively less is known about the
contingency role of EO in OM contexts. With regard to the contingency role of EO on
the specific manufacturing capability-performance link, to our knowledge, the empirical
evidence is fragmented and has concentrated on particular environmental conditions of
the firm as contingency variables. However, it has been argued that environmental
conditions can stimulate/impede entrepreneurial processes (Covin and Slevin, 1991).

Organizations respond to external environments (e.g., environmental munificence,
hostility, complexity and dynamism) by entrepreneurial behaviour, which helps to
14

exploit opportunities provided by the environment (Khandwalla, 1987; Rosenbusch et
al., 2013). Specifically, entrepreneurial behaviour influences strategic decisions and
actions that enable firms to successfully translate resources into capabilities to suit the
environment (Rosenbusch et al., 2013). Entrepreneurial action stimulates strategic
objectives and facilitates the combination of processes, the development of
organizational structures, and acquisition of technologies on which specific capabilities
are built (Lichtenstein and Brush, 2001; Covin and Lumpkin, 2011; Rosenbusch et al.,
2013; Tatikonda et al., 2013; Ojha et al., 2016). Accordingly, it can be argued that EO
stimulates firm-strategic objectives (e.g., quality focus, dependability, flexible response,
competitive price) and supports the development of means through which capabilities
such as manufacturing capabilities are built to pursue those objectives. In other words,
EO can determine how manufacturing capabilities affect performance.

For instance, it has been argued that high EO is stimulated in environments
characterized by environmental munificence (i.e., high growth, low competitive
intensity, profitability and early stage in industry life cycle) (Tersejen et al., 2011;
Rosenbusch et al., 2013). In such high-growth environments, superior product quality
has been found to be a consistent strategy that generates competitive advantage among
entrepreneurial firms (Covin et al., 2000). The opposite has been found in hostile
environments (i.e., scarce resources and opportunities, fierce competition, low customer
loyalty and profitability, and legal, political and economic constraints), where low EO
can be an efficient response to hostility (Rosenbusch et al., 2013), and quality-based
competition may not necessarily improve performance (Tersejen et al., 2011;
Rosenbusch et al., 2013). Accordingly, high or low EO can stimulate firm-specific
strategies such as a quality focus, and provide the means to develop matching
capabilities to pursue those strategies (Tersejen et al., 2011; Rosenbusch et al., 2013).
Formally, this gives the following hypothesis:

H2a: EO moderates the relationship between quality and organizational performance

With regard to delivery, dynamic environments where technology, demand and
competition change suddenly would require a high degree of speed and dependability
(Chi et al., 2009). Such environments encourage the implementation of proactive and
innovative entrepreneurial postures that embody a focus on fast reaction, speed and the
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capability to alter the resource base (Rosenbusch et al., 2013). In contrast, stable
environments may not require risky and explorative behaviour that focus on resource
delivery and customer responsiveness. For instance, environments characterized by low
product variety and short product life cycle do not necessarily require a proactive
behaviour towards lead-time reduction and fast reaction (Fisher, 1997). Accordingly,
varying levels of EO could determine how efficient delivery and speed capabilities are
for performance improvement given the type of environment. It is thus hypothesises
that:
H2b: EO moderates the relationship between delivery and organizational performance

With regard to flexibility, dynamic environments characterized by market uncertainty
and unpredictability prompt EO behaviour such as a risky, proactive and explorative
style, which support the creation of flexible capabilities to react to sudden changes
(Rosensbusch et al., 2013). For instance, high entrepreneurial firms in dynamic
environments promote flexible capabilities such as broader product lines (Covin et al.,
2000). The opposite is required in relatively stable environments that do not necessarily
require high EO, and where flexible capabilities may not be a competitive asset
(Rosensbusch et al., 2013). Nadkarni and Narayanan (2007) presented a model that
considered the link between flexibility and organizational performance, moderated by
the rate of innovativeness. Their findings suggest that highly innovative environments
promote flexibility, reacting fast, and modifying their strategies to better suit
environmental pressure. The opposite occurs in environments characterized by low
innovativeness, where flexible capabilities can be superfluous and are not a determining
factor in success. Accordingly, it is hypothesized that:

H2c: EO moderates the relationship between flexibility and organizational performance

With regard to cost, strategies characterised by effort to reduce inventory, improving
productivity and streamlining operations are common responses in hostile environments
(Covin et al., 2000; Rosenbusch et al., 2013). Hostile environments encourage high
entrepreneurial response that supports effective cost leadership strategies such as the
continuous investment in modern technology and automated processes (Covin et al.,
2000). Empirical evidence shows that strategies characterized by strong cost capabilities
such as lean manufacturing can have an effect on organizational performance when
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moderated by technological turbulence (Chavez et al., 2015a). Technological turbulence
suggests a high degree of competitiveness, risk and uncertainty (Trkman and
McCormack, 2009), and thus can reflect risk-taking entrepreneurial behaviour
(Khandwalla, 1987). The opposite trend is found in benign and munificent
environments where bases of competition other than cost tend to be more common and
effective (e.g. quality) (Khandawalla, 1977). For instance, munificent environments
encourage low entrepreneurial behaviour that supports cost superiority (Covin et al.,
2000). Thus, firms that recognize the cost-sensitive nature of their market create low
cost structures and capabilities, which are facilitated by varying levels of EO
(Rosenbusch et al., 2013). This gives the following hypothesis:

H2d: EO moderates the relationship between cost and organizational performance

3. Research methodology
3.1 Sampling and data collection
The data for this study were gathered from China’s manufacturing industry. With regard
to the sample pool, we strategically chose five regions that represent different stages of
economic development in China, including Pearl River Delta, Yangtze River Delta,
Bohai Sea Economic Area, Central China, and Southwest China (Zhao et al., 2006). We
drew our sample from China Enterprises Directory (2014). To obtain a representative
sample, we randomly selected 1500 manufacturing firms from China Enterprises
Directory (2014) across the five regions. We contacted the key informants by telephone
and email before sending out the questionnaires to obtain their preliminary agreement to
take part in the study. In order to ensure that the respondents were sufficiently
knowledgeable to answer the questions, we identified a key informant in each randomly
selected manufacturer who held a position such as CEO, president, director, or general
manager. Most of the informants had been in their current position for more than five
years. Thus, based on position and tenure it is reasonable to expect that the informants
could offer deep insights into the functional activities and be knowledgeable about the
content of the inquiry. The questionnaires with a cover letter explaining the main
purpose of the study and assuring confidentiality were sent to the 1230 firms that agreed
to participate and provide information for this research. After several reminders by
phone calls and emails, a total of 337 questionnaires were received. Eight returned
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questionnaires were discarded because of significant missing data, which leads to 329
completed and useable questionnaires. The effective response rate was 26.75%. Table 1
provides a summary of demographic characteristics of respondents. As shown in Table
1, data were obtained from respondents in a wide variety of manufacturing firms, and
the respondents represent a wide variety of backgrounds.
------------------------------- Insert Table 1 about here --------------------------------

3.2 Non-response bias and common-method bias

If respondents differ substantially from individuals who do not respond, then responses
cannot be generalized to the population (Miller and Smith, 1983). However, it has been
suggested that people responding in later waves can be assumed to be more similar to
people who do not respond at all due to the extra stimulus used by the researcher to
encourage completion of surveys (Armstrong and Overton, 1977; Lambert and
Harrington, 1990). Five items used in the questionnaire were randomly selected to
compare the first and last twenty returned questionnaires using the chi-square test. All
the significance values of the selected items were above 0.01, which implies an absence
of non-response bias. Since the data were collected from single respondents, the
potential for common-method bias was assessed. In order to identify the potential
effects of common-method bias, the literature suggests the use of statistical techniques
such as Harman’s single-factor through exploratory factor analysis (EFA) (Podsakoff et
al., 2003, Boyer and Hult, 2005). To conclude that common method bias is present
either (a) a single factor will emerge from loading all variables into an EFA, or (b) one
general factor will account for the majority of the covariance among measures
(Podsakoff et al., 2003). The results of the EFA revealed 6 distinct factors, and the first
factor explained 42% of the variance, which does not represent the majority of the total
variance. To further assess common method bias, confirmatory factor analysis (CFA)
was applied to Harman’s single-factor model (Flynn et al., 2010). After conducting
CFA, the model fit indices were poor ( 2/df = 12.19, RMSEA = 0.184, CFI = 0.822 and
NNFI = 0.810) and significantly worse than those of the measurement model ( 2/df =
3.28, RMSEA = 0.080, CFI = 0.964, NNFI = 0.960). This suggests that a single factor
model is not acceptable and that common method bias is unlikely.

3.3 Measures
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We surveyed the literature to identify valid measures for EO (Covin and Slevin, 1989).
The original Covin and Slevin scales included one item (i.e. our company typically
adopts a very competitive “undo-the-competitors” posture), which measures
competitive aggressiveness rather than proactiveness. Following Stam and Elfring
(2008) and Lumpking and Dess (2001), we replaced this item with a question that
emphasises leadership over the competition on introducing new ideas (i.e. our company
has a strong tendency to be ahead of others in introducing novel ideas or products).
Organizational performance was measured using scales on market and financial
performance based on those developed by Flynn et al. (2010), and four dimensions of
manufacturing capability (i.e. quality, delivery, flexibility and cost) were measured with
scales based on Wong et al. (2011), Swink et al. (2007), Swink and Hegarty (1998) and
Terjesen et al. (2011). The measures we used are listed in Table 2/3. All items
pertaining to EO were measured on seven-point Likert scales from 1 (strongly disagree)
to 7 (strongly agree), and respondents were asked to indicate the degree to which their
organizations were characterized by EO behaviour. EO and how it contributes to
performance has been viewed as an individual and firm-level phenomenon (Lumpking
and Dess, 1996). However, the firm-level analysis corresponds to recent work that
emphasizes the role of EO as a firm-level process, practices and decision-making style
(Ashenbaum et al., 2012). Entrepreneurial behaviour has been regarded as a natural
extension of individuals, who are in charge of the organization/unit or small business
(Lumpking and Dess, 1996). As such, the current study focuses at the firm level. With
regard to manufacturing capability, respondents were asked to evaluate the extent to
which they agree or disagree with respect to their business’ actual manufacturing
capabilities using a seven-point Likert scale (being 1=strongly agree and 7=strongly
disagree). With regard to organizational performance, our respondents were asked to
assess their performance relative to the performance of main competitors over the last
three years. The indicators were measured using a seven-point Likert scale (1=much
worse than your major competitor; 7=much better your major competitor), where higher
values indicated better performance.

Since the measurement scales adapted from the literature were in English, the original
scales were first developed in English, and then translated into Chinese by an operations
management professor in China in order to ensure the reliability of the questionnaire
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(Zhao et al., 2011). The Chinese version of the questionnaire was then translated back
into English by another operations management professor, and the translated English
version was checked against the original English version for accuracy. A number of
questions were reworded to improve the accuracy of the translation and to make it
relevant to OM practices in China.
This study includes firm age as a control variable since research has suggested that
younger firms may encounter more challenges in exploiting entrepreneurial
opportunities and performance due to small resource bases (Stam and Elfring, 2008; Li
et al., 2011). We therefore include firm age as the natural logarithm of the number of
years since the firm was established.

3.4 Measure validation and reliability

The validation process for the survey instruments was completed in three steps: content
validity, construct validity and reliability (O'Leary-Kelly and Vokurka, 1998). For
content validity, before executing the survey, we sent the questionnaire to OM
academics to review and provide feedback (O’Leary-Kelly and Vokurka, 1998). Based
on the feedback, the modified version of the questionnaire was pilot-tested with the
target population to verify its appropriateness for this group. Terminology was again
adapted to better suit the target population.

We followed a two-step method to test construct validity (Narasimhan and Jayaram,
1998; Zhao et al., 2011). Construct validity was established through unidimensionality
and discriminant validity. The implicit condition that a measure should satisfy in order
to be considered unidimensional is that the measure must be associated with only one
latent variable (O'Leary-Kelly and Vokurka, 1998). Unidimensionality was established
first through the use of EFA with principal axis factoring, varimax rotation and
extracting factors with eigenvalues greater than 1.0 (Tabachnick and Findell, 2001).
Based on EFA, factor loadings for all items ranged from 0.401 (EO) to 0.884
(organizational performance) (see Table 2). Two items displayed lower factor loadings
(i.e. there is a strong proclivity for high-risk projects with chances of very high return;
owning to the nature of the environment, bold, wide-ranging acts are necessary to
achieve the firm’s objectives), which were not considered for further analysis to ensure
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the quality of the measures (Costello and Osborne, 2005). While one item of EO (i.e.
typically we adopt a bold, aggressive posture in order to maximize the probability of
exploiting potential opportunities) fell bellow the minimum of 0.5 as a common cut-off
point (Anderson and Gerbing, 1988), we still satisfied the criteria of 0.4 set by other
work such as Hair et al. (1998). More importantly, we decided to keep this item because
it was the only item that reflected risk taking as a salient dimension of EO (Covin and
Slevin, 1989; 1991). According to Miller (1983), EO is unidimensional and a firm could
not be regarded as entrepreneurial if it innovates simply by imitating competitors while
refusing to take any risk. Proactiveness would need to be considered too. By the same
token, risk-taking firms (e.g. highly leveraged financially) are neither necessarily
innovative nor proactive. Thus, all three dimensions are relevant to reflect EO.
Accordingly, we decided to keep the item despite its relatively lower factor loading. The
eigenvalues for the six factors are above 1.240 and the cumulative explained variance is
77.103%. A Kaiser-Meyer-Olkin (KMO) statistic of 0.925 confirmed the suitability of
the items for factor analysis since KMO values greater than 0.60 can be considered as
adequate for applying factor analysis (Hair et al. 1998). Next, we used CFA to further
test unidimentionality (Zhao et al., 2011). Lisrel 9.1 was used to carry out CFA. The
standardised coefficients and t-values show that all the indicators are significantly
related to the underlying construct (see Table 3). The average variance extracted (AVE)
values were computed as the average squared standardized factor loadings (Hair 1998).
Table 3 illustrates that values for all constructs are higher than 0.50 as a common cutoff value (Hair et al., 1998). CFA also allows examining the measurement model
adequacy. The overall fit for the measurement model was good: of

2

/df = 3.28 and

RMSEA = 0.080. An RMSEA between 0 and 0.05 indicates a good fit, and less than
0.08 suggest a reasonable fit (Hair et al., 1998; Hu and Bentler 1999; Shin et al., 2000).
Table 3 reports other relevant measures (i.e. RMR = 0.0546; NNFI = 0.960; CFI =
0.964; IFI = 0.964, NFI = 0.949), which are also within an acceptable range (Kline,
2005, Hooper et al., 2008).

Discriminant validity was tested to measures the extent to which individual items,
which intend to measure one latent construct, do not, at the same time, measure a
different latent variable (DeVellis, 2003). Discriminant validity was tested first through
inter-factor correlation (Anderson and Gerbing, 1988). While it is expected a degree of
correlation, a very strong correlation between factors indicates that they are measuring
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the same construct (Anderson et al. 2002). Table 4 indicates that discriminant validity is
unlikely (Anderson and Gerbing, 1988). As an alternative test, the correlation between
two constructs was compared with the square root of AVE (Fornell and Larcker, 1981).
According to this test, the correlation between each pair of constructs should be less
than the square root of AVE for each individual construct (Li et al., 2011). Table 4
shows that none of the correlations is higher than the square root of AVE for each
individual construct. Taken together, this provides evidence for the discriminant validity
of our constructs.
Finally, in order to estimate reliability, the Cronbach’s alpha coefficient was used, as it
is a common method for assessing reliability in the empirical literature (Carmines and
Zeller, 1979). Table 3 illustrates that all the scales show alpha values above 0.7, which
indicates high levels of reliability (Nunnally, 1978).

4. Data analysis and results

The hypothesized relationships between the various constructs were analysed using
ordinary least square (OLS) analyses. Prior to carrying out OLS, the data was tested for
linearity and multicollinearity. First, linearity and equality of variables were assessed
and confirmed through plotting the standardized residuals against the standardized
predicted values (Field, 2009). Second, to test whether multicollinearity is present
between the independent variables, the correlation coefficients were calculated. To
indicate an absence of multicollinearity, a common cut-off value of 0.70 has been
suggested (Anderson et al., 2002). Table 4 shows that the correlation coefficients
between our independent variables are below this level. Furthermore, multicollinearity
can be also concluded if the maximum variance inflation factor (VIF) exceeds ten as the
common threshold (O’Brien, 2007). All variables in the model were consistently within
this value (Max VIF = 2.898), which indicates multicollinearity is not a concern.

In order to test the relationship between manufacturing capabilities (i.e. quality,
delivery, flexibility and cost) and organizational performance, and the moderating effect
of EO on the relationship between manufacturing capabilities and organizational
performance, OLS analyses were carried out following a hierarchical process (Zhao et
al., 2011). In the first step, we entered the control variable. In the second step, we added
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the independent variables: quality, delivery, flexibility and cost and EO (the moderator
variable). In the third step of the regression analysis, the interaction terms were
introduced. Table 5 presents the results of the OLS regression analyses for the
dependent variable: organizational performance.

First, we hypothesized in H1a-d that manufacturing capabilities (i.e. quality, delivery,
flexibility and cost) were positively associated with organizational performance. Table 5
shows that, in the second step of the regression analysis, quality ( = 0.005, ns) and
delivery ( =0.024, ns) are not significantly associated with organizational performance.
Thus, H1a and H1b are not supported. However, flexibility ( = 0.207, p ≤ 0.01) and cost
( = 0.278, p ≤ 0.01) are significantly and positively associated with organizational

performance, which indicates full support for H1c and H1d respectively. Second, we
hypothesise in H2a-d that EO moderates the relationship between manufacturing
capabilities and organizational performance. In the third step of the regression analysis,
we entered the interaction terms to test our contingency hypotheses. The interaction
terms: flexibility * EO ( = 0.153; p ≤ 0.05) and cost * EO ( = 0.127; p ≤ 0.05) were
found to be significant and positive. Accordingly, there is full support for H2c and H2d.
However, the lack of significance of the interaction terms: quality * EO (  = -0.113; ns)
and delivery * EO ( = -0.050; ns) indicates that H2a and H2b are not supported.
Finally, as illustrated in Table 5, the first step of the regression analyses revealed that
the effect of industry age, as a control variable, was not significant.

For the purpose of further confirmation, this study plotted the significant interaction
effects. We conducted the simple slope analysis (Aiken and West, 1981) on the
regressions of flexibility and cost on organizational performance at low (one SD below
de mean) and high (one SD above the mean) levels of EO to test whether the slopes
differ significantly from zero. The results show that flexibility is significantly associated
with organizational performance when EO is high ( = 0.405, p ≤ 0.01), but no
significance was reported when EO is low ( = -0.022, ns). Similarly, results show that
cost is significantly associated with organizational performance when EO is high (
=0.366, p ≤ 0.01) than when EO is low ( = 0.023, ns). Fig. 1 and 2 show that the
impact of flexibility and cost on organizational performance is more pronounced when
EO is high than when is low. We discuss these results in the following pages.
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5. Discussion

The main objectives of this study were to study the moderation effect of EO on the
relationship between manufacturing capabilities (i.e. quality, delivery, flexibility and
cost) and organizational performance. While support was found for some of the
hypothesized relationships, our findings provide insights into the circumstances under
which multiple manufacturing capabilities can enable organizational performance
improvement; specifically in high EO contexts. Further, the findings contribute to the
advancement of the RBV and CT perspectives in OM. The significance of these
contributions will be discussed in the following paragraphs.

5.1 Theoretical implications

The empirical evidence supporting the relationship between manufacturing capability
and organizational performance has been mixed (e.g., Rosenzweig et al., 2003; Lau
Antonio et al., 2007; Swink et al., 2007). As such this study has sought to test a
potentially missing variable that could explain differences in findings; namely EO. This
study therefore complements the published empirical studies by illuminating EO’s role
in the manufacturing capability-performance model. Beginning with the non-moderated
model, our results reveal a significant and positive relationship between flexibility and
organizational performance. This suggests that harnessing organizational resources to
deliver flexibility leads to a positive return in organizational performance. Thus
flexibility resources are of strategic importance and a generative means of
organizational performance (Rosenzweig et al., 2003). The results herein also
substantiate a significant and positive relationship between cost capabilities and
organizational performance. This suggests that the ability to manage and control costs
throughout operations and the supply chain is a resource in the RBV sense since it leads
to competitive advantage (Peng et al, 2008; Terjesen et al., 2011). Therefore, our
results strengthen the view that cost and flexibility capabilities are resources enhancing
organizational performance (Tracey et al., 1999; Rosenzweig et al., 2003).

Our results provided no evidence to support the contention that quality and delivery
have a significant and positive effect on organizational performance. An interpretation
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of such a finding lies in the notion of ‘order winners’ and ‘order qualifiers’. Originally
developed by Hill (1993) in the manufacturing strategy literature, this view suggests
that ‘order qualifiers’ are product features or organizational capabilities that only allow
firms to enter or remain in the market. However, to outcompete competitors a business
must possess specific capabilities that Hill called ‘order winners’. The connection of
this notion to our findings is critical because it suggests that quality and delivery may be
seen as ‘order qualifiers’, and thus a precondition to market participation. Conversely,
flexibility and cost can be considered as ‘order winners’ (Hill, 1993). As such the assets
and processes associated with flexibility and cost are the organizational resources that
can be leveraged to deliver competitive advantage and increased performance. Quality
and delivery do not rise to the level of strategic resources in that they do not impact
organizational performance. However, we caveat this cautioning that order qualifiers
and winners are different in different contexts and change over time (Lau Antonio et al.,
2007). As such, it is important for firms to remain vigilant and sensitive to the market
so as to modify their resources as warranted by the market. Interestingly these attributes
are not inconsistent with EO.

The Chinese context is of particular interest to us where flexibility seems to win orders
Zhao et al., 2002) and cost-related capabilities are among the most strongly emphasized
capabilities in certain clusters of manufacturers (Zhao et al., 2006). Given the robust
growth of the Chinese manufacturing sector over the past two decades, this suggests
that cost and flexibility are indeed very powerful capabilities to harness in emerging
economies. It is possible, and worth future study, that these two capabilities are the
most critical in new market and new product contexts.

While this study revealed the significance of flexibility and cost oriented resources, an
important contribution is the value of EO as a resource. The results show that EO
moderates the relationship between both flexibility and cost and organizational
performance. In fact, so important is the role of EO that in contexts where EO is low,
competitive advantage is not secured from employing flexibility and cost resources.
This may be why there has been increasing interest in research into the intersection
between entrepreneurship and OM (Handfield et al., 2009; Hsu et al., 2011; Kickul et
al., 2011; Li et al., 2011); researchers have begun to perceive the criticality of EO.
Thus, our study responds to the increased interest by offering the first empirical
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research investigating the role of EO in delivering improved organizational performance
from manufacturing based resources.

Overall, the results support the contingency perspective and thus the importance of fit
between characteristics of the environment (i.e. EO), practices and performance
(Lawrence and Lorsch, 1967). What can be inferred from the results is that, flexibility
and cost capabilities enable improvement in organizational performance when high EO
characterizes organizational environments. In other words, environments characterized
by high entrepreneurial behaviour (i.e. concurrently innovative, proactive and risk
taking) facilitate the exploitation of manufacturing capabilities such as flexibility and
cost, which, in turn, generate organizational performance improvement.

The contingency view highlights the importance of contingency factors and the danger
of over-reliance on prescriptive research. According to Sousa and Voss (2008), OM
practices and the learning about them have reached a matured stage, which has naturally
raised doubts about its universal applicability. This stage of the OM theory-building
process demands that more needs to be done in order to understand the true dynamics of
the field (Voss et al., 1997). This view is compatible with the contingency premise that
no universal set of strategic choices applies to every business situation (Lawrence and
Lorsch, 1967), which naturally poses a threat to the one-way approach and suggests that
there is no ‘one-size-fits-all’ way to organize a company’s strategy (Ginsberg and
Venkatraman, 1985). From a scientific theory-building process, predictability is a main
concern, which occurs not only when researchers identify causal mechanisms that tie
action to results, but also when circumstances under which the mechanism results in
success are described (Christensen and Raynor, 2003). Our research has identified one
such circumstance (i.e., EO), which supported and further developed the contingency
view in OM.

5.2 Managerial implications

Our study has also important managerial contributions. Our research has demonstrated
that both flexibility and cost capabilities can be associated with organizational
performance improvement. Flexibility may be important in that it may facilitate the
creation of a closer fit between the product/service delivered and customer needs.
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Indeed, this is anecdotally supported by flexibility being regarded as a critical capability
in market-driven economies (Zhao et al., 2002). To that end, the principle of fit is
explained by Tracey et al. (1999), who report that the more precisely a product fits the
customer needs, the greater the amount of sales are recognized. Essentially, the more
the producer can respond to the customer’s criteria, the greater percentage of the
demand curve can be serviced. In regards to cost, our research suggests that the ability
to manage and control costs throughout operations and the supply chain will facilitate
the ability to offer competitive prices. This may reflect a different type of flexibility –
price flexibility. The ability to adjust price without long term detrimental impacts to
profits also enables a greater percentage of demand to be captured. Firms able to reduce
prices in the face of changing technology or competition will continue to be able to win
orders. Given the finding, managers are encouraged to pursue investments directed
toward increasing flexibility and the ability to control costs.

It has been suggested that capabilities such as quality and delivery are prerequisites and
essential for some types of firms, e.g. automotive manufacturers such as Toyota, but
that they cannot significantly improve performance (Lau Antonio et al., 2007). This is
consistent with the findings of this study. An interpretation of such findings is that
while flexibility and cost are critical capabilities to win orders quality and delivery may
be fundamental to market participation. This interpretation should be considered with
caution since order winners and qualifiers are time and market-specific (Lau Antonio et
al., 2007). The question that remains is whether the global economy has changed in
such a way that quality and delivery capabilities are no longer resources that can be
leveraged for competitive advantage.

The consensus is that there are three primary competitive strategies: price,
differentiation, and responsiveness. The findings of the present study suggest that
capabilities around flexibility are facilitating responsiveness and possibly even
differentiation. The capabilities around cost are facilitating a price strategy. Capabilities
around quality are not sufficient to differentiate the products in the market and
reliability of delivery is not as important as the ability to modify delivery dates,
quantities, and item configuration. Moreover, beyond just the capability to be flexible or
low cost is the role of EO. It may well be the role of EO that connects and leverages the
capabilities in manufacturing with firm level strategy to deliver results better than the
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competition. For ventures and young firms, manufacturing capabilities such as cost are
usually not fully developed since they require factors such as complex resource
interaction, structures and organizational routines that support the creation of
capabilities and enhance the value of existing ones (Terjesen et al., 2011). The
development of these factors could be supported by proactive entrepreneurial behaviour
(Rosenbusch et al., 2013) such as the introduction of administrative techniques and
processing technologies before the competition. Further, ventures and new firms often
lack resources such as expensive processes and technologies, which are required to
build manufacturing capabilities (Terjesen et al., 2011). Entrepreneurial posture such as
proactivity, risk-taking and innovativeness could be conducive to acquiring
technologies and other tangible assets on which capabilities are often built (Rosenbusch
et al., 2013). This can be further illustrated by the example of certain environments,
which stimulate entrepreneurial behaviour (Covin and Slevin, 1991) and shape
manufacturing capability (Tersejen et al., 2011). For instance, industries characterised
by permanent change and flexible manufacturing structures (Nadkarni and Narayanan,
2007) stimulate complementary entrepreneurial postures such as strong innovativeness
and technological leadership (Khandwalla, 1987; Rosenbusch et al., 2013) to be able to
react fast to suit better environmental pressure (Nadkarni and Narayanan, 2007). For
example, Hitachi, which operates in the innovative high-tech industry, decided to move
beyond operating partnerships to a more proactive posture towards strategic supplier
relationship in order to customize manufacturing processes and new products with short
lead times, and thus more accurately fulfil specification of customer requirements
(Vonderembse et al., 2006).

The context of the present study is the Chinese manufacturing industry, which faces
fierce competition forcing rapid development of manufacturing capabilities (Zhao, et
al., 2002). An investigation of Chinese manufacturing industry trends reveals that
flexibility and cost are critical capabilities among Chinese enterprises and both could
become an essential combination to compete in the following years (Zhao, et al., 2002).
However, this study reveals too that entrepreneurial environments characterized by
permanent innovation, proactive behaviour towards competition, and the adoption of
high-risk strategies to maximize opportunities, could better shape or facilitate the
adoption/development of flexible and cost-oriented manufacturing capabilities, which
will, in turn, improve organizational performance. Accordingly, practitioners should
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evaluate the level of EO in their enterprises before pursuing flexible and cost-oriented
manufacturing strategies. Alternatively, if a practitioner already focuses on flexibilityand cost-oriented manufacturing strategies, they are advised to encourage an EO posture
in their firms.

On a macroeconomic scale, our study may provide insights into the success of the
Chinese economy over the last several decades. Specifically, this research has found
that capabilities in regards to cost and flexibility to be important to gaining competitive
advantage. These attributes are almost synonymous with China’s manufacturers.
Additionally, anecdotal evidence is rampant across the globe as to the entrepreneurial
spirit of the Chinese people, which is deeply rooted in their culture and history (e.g., the
importance placed on reputation achieved through hard work and successful enterprise)
(Zapalska and Edwards, 2001). One interpretation of our research is that the
entrepreneurialism of the Chinese people has created an EO within Chinese companies
that in conjunction with developing capabilities around flexibility and cost is a part of
the explanation of China’s success in driving the unprecedented growth of its economy.
6. Conclusion

While research on the traditional manufacturing capability-performance model is
voluminous, empirical results are sometimes inconclusive. An interpretation of the
inconsistency in results may lie within the contingency view (Sousa and Voss, 2008).
Studies have also called for blended analysis across OM and entrepreneurship (Kickul
et al., 2011). This study contributes positively to theory by confirming the moderating
role of EO on the relationship between flexibility and organizational performance, and
between cost and organizational performance. Thus, this study offers a possible
explanation as to why prior studies did not find performance benefits from
manufacturing capabilities. Further this study furthers insight into the intersection
between the OM and entrepreneurship. Specifically, our study expands the EO
perspective in OM by explaining how EO complements manufacturing capabilities to
improve organizational performance.

While this study contributes to theory and practice, there are certain limitations that
should be considered. In this study, we focused on three dimensions of EO, namely
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innovativeness, proactivenes and risk taking. The literature suggests additional
dimensions such as autonomy and competitive aggressiveness (Lumpking and Dess,
1996) that could complement EO in future studies. Further, it has been argued that EO
can be a multi-dimensional construct with different individual and combined impacts
(Lumpkin and Dess, 1996). Future research may consider the latter aspect for testing a
wider perspective of EO. Finally, our results are valid only in the context of the Chinese
manufacturing industry. However, while EO has been widely studied in the U.S context
and other developed economies; much less examination has been conducted in an
emerging fast-growth economy like China (Tang et. al, 2008). China is very different in
that factors such as guanxi, the lack of experienced management teams and the role of
formalization, and the coexistence of socialist and market-based capitalist system may
have an effect on the nature and impact of EO (Tang et al., 2008). Thus, our findings
also contribute to the understanding of EO and its relationship to manufacturing strategy
in a distinctive but motivating economic context.
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Table 1: Demographic characteristics of respondents (n=329)
Number of firms
Industries
Automobile
Chemicals and petrochemicals
Electronics and electrical
Fabricated metal product
Food, beverage and alcohol
Rubber and plastics
Textiles and apparel
Number of employees
1 – 100
101 – 200
201 – 500
501 – 1000
1001 – 3000
> 3000
Firm age (years)
≤10
11 – 20
21 – 30
> 30
Respondent location (geographical regions)
Pearl River Delta*
Yangtze River Delta
Bohai Sea Economic Area
Central China
Southwest China
Years in current position
≤5
6-10
> 10
Note: * It includes one firm in Taiwan and one firm in Hong Kong.

Percent (%)

113
50
26
8
9
13
110

34.3
15.2
7.9
2.4
2.7
4.0
33.4

56
36
65
27
54
91

17.0
10.9
19.8
8.2
16.4
27.7

103
104
35
87

31.3
31.6
10.6
26.4

17
33
22
27
230

5.2
10.0
6.6
8.2
69.9

136
101
92

41.3
30.7
28.0

Table 2: Inter-factor correlations
Construct
1. Quality

Mean

S.D.

5.341

1.133

1
0.874

2

2. Delivery

5.288

1.128

0.600**

3. Flexibility

4.800

1.190

0.416**

0.875
0.549**

4. Cost

4.471
4.347

1.266
1.330

0.375**

0.506**

0.816
0.356**

0.307**

0.396**

0.443**

5. Organizational performance
**
6. Entrepreneurial orientation
0.415**
4.443 1.233 0.425
The data of the diagonal is the square root of AVE (in bold)
** Sign. at the 0.01 level
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3

0.500**

4

5

6

0.828
0.490**
0.434**

0.886
0.482**

0.742

Table 3: EFA for manufacturing capability, organizational performance and entrepreneurial orientation
Construct
Quality
Produce high performance products that meet
customer needs
Produce consistent quality products with low defects
Offer highly reliable products that meet customer
needs
Produce high quality products that meet our customer
needs
Delivery
Correct quantity with the right kind of products
Deliver products quickly or short lead-time
Provide on-time delivery to our customers
Provide reliable delivery to our customers
Reduce customer order taking time
Flexibility
Rapidly change production volume
Produce customized product features
Produce broad product specifications within same
facility
Make rapid product mix changes
Cost
Produce products with low costs
Produce products with low inventory costs
Produce products with low overhead costs
Offer price as low or lower than our competitors
Organizational performance
Growth in sales
Return on sales (ROS)
Growth in return on sales (ROS)
Growth in profit
Growth in market share
Return on investment (ROI)
Growth in ROI
Return on assets (ROA)
Growth in ROA
Entrepreneurial orientation
Our company favours a strong emphasis on R&D,
technological leadership, and innovations
Very many new lines of products/services were
marketed in the past 3 years
Changes in product or service lines have usually been
quite dramatic
Typically we initiate actions to which competitors
then respond
We are very often the first business to introduce new
products, administrative techniques, processing
technologies, etc.
Our company has a strong tendency to be ahead of
others in introducing novel ideas or products
Typically we adopt a bold, aggressive posture in order
to maximize the probability of exploiting potential
opportunities
Eigen value
% of variance
Cumulative explained variance (%)

F1

F2

F3

F4

F5

F6

0.741
0.765
0.845
0.788
0.766
0.797
0.835
0.807
0.616
0.525
0.699
0.839
0.718
0.755
0.719
0.812
0.688
0.723
0.843
0.857
0.878
0.761
0.866
0.884
0.874
0.867

0.639
0.680
0.696
0.704

0.818
0.724

0.401
13.933
42.221
42.221

4.116
12.472
54.692
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2.501
7.759
59.873

2.031
6.155
55.157

1.624
4.920
69.355

1.240
3.757
72.345

Table 4: CFA for manufacturing capability, organizational performance and entrepreneurial orientation
Cronbach’s
Standardized
t-value
loading
Construct
Quality (AVE = 0.765)
Produce high performance products that meet customer needs
0.933
0.86
19.29
Produce consistent quality products with low defects
0.89
20.42
Offer highly reliable products that meet customer needs
0.92
21.59
Produce high quality products that meet our customer needs
0.86
19.40
Delivery (AVE = 0.766)
Correct quantity with the right kind of products
0.940
0.85
19.22
Deliver products quickly or short lead-time
0.90
20.82
Provide on-time delivery to our customers
0.90
20.78
Provide reliable delivery to our customers
0.93
22.00
Reduce customer order taking time
0.79
17.13
Flexibility (AVE = 0.667)
Rapidly change production volume
0.886
0.72
14.59
Produce customized product features
0.83
17.93
Produce broad product specifications within same facility
0.85
18.66
Make rapid product mix changes
0.86
18.79
Cost (AVE = 0.687)
Produce products with low costs
0.900
0.83
18.03
Produce products with low inventory costs
0.85
18.53
Produce products with low overhead costs
0.88
19.62
Offer price as low or lower than our competitors
0.78
19.46
Organizational performance (AVE = 0.786)
Growth in sales
0.971
0.78
16.74
Return on sales (ROS)
0.85
19.32
Growth in return on sales (ROS)
0.88
20.43
Growth in profit
0.90
21.11
Growth in market share
0.82
18.14
Return on investment (ROI)
0.93
22.35
Growth in ROI
0.95
23.34
Return on assets (ROA)
0.93
22.44
Growth in ROA
0.94
22.78
Entrepreneurial orientation (AVE = 0.551)
Our company favours a strong emphasis on R&D, technological leadership,
and innovations
0.892
0.72
14.58
Very many new lines of products/services were marketed in the past 3 years
0.72
14.60
Changes in product or service lines have usually been quite dramatic
0.74
15.38
Typically we initiate actions to which competitors then respond
0.82
17.83
We are very often the first business to introduce new products, administrative
techniques, processing technologies, etc.
0.86
19.15
Our company has a strong tendency to be ahead of others in introducing novel
0.78
16.56
ideas or products
Typically we adopt a bold, aggressive posture in order to maximize the
0.50
9.43
probability of exploiting potential opportunities
Fit indices: 2/df = 3.28, RMSEA = 0.080, RMR = 0.0546, NNFI = 0.960, CFI = 0.964, IFI = 0.964, and NFI = 0.949

43

Table 5: OLS analyses: Predictors of organizational performance
Variables

Standardised Coefficients
Step 1

Control variable:
Industry size
Independent variables:
Quality
Delivery
Flexibility
Cost
EO (moderator)
Interaction terms:
Quality * EO
Delivery * EO
Flexibility * EO
Cost * EO
R2
R2
Adjusted R2
F
F
*Sign. at the 0.05 level
** Sign. at the 0.01 level

0.050

0.003
-001
0.829
-

Step 2

Step 3

Outcome

-0.012

-0.024

0.005
0.024
0.207**
0.278**
0.245**

-0.017
-0.008
0.218**
0.284**
0.255**

H1a: not supported
H1b: not supported
H1c: supported
H1d: supported

-0.113
-0.050
0.153*
0.127*

H2a: not supported
H2b: not supported
H2c: supported
H2d: supported

0.354
0.352
0.342
29.457
35.096**
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0.381
0.027
0.361
19.570
3.414**

Figure 1: Research model
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Figure 2: Flexibility and organizational performance under low/high EO

Figure 3: Cost and organizational performance under low/high EO
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