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ABSTRACT

The Effect Of Organizational Knowledge Creation On Firm Performance:
An Operational Capabilities-Mediated Model

BY
Michael Sidney Jordan

4/19/2012

Committee Chair: Dr. Pam Scholder Ellen

Major Academic Unit:  Robinson College of Business

What operational factors can explain the performance differences between manufacturing firms?
Scholars have produced a significant volume of research that examines the linkages between operational
factors (resources and practices) and firm performance. There is agreement that organizational
capabilities mediate the relationship between operational factors and firm performance. However, due to
the numerous and sometimes contradictory definitions of organizational capabilities in the literature and
because organizational capabilities includes non-operational factors, it has been suggested that operational
capabilities, as a sub construct of organizational capabilities, is more appropriate for establishing an
empirical relationship between operational factors and firm performance. Scholars have argued that
process improvement practices facilitate the development of operational capabilities, which can
consequently lead to improved firm performance. Other scholars have argued that process improvement
practices facilitate organizational knowledge creation, which can also influence firm performance. We
integrate these two theoretical perspectives into a single conceptual model that better explains the
relationship between knowledge-creating practices and firm operational performance. Specifically, we
argue that knowledge-creating practices play a significant role in developing a firm’s operational
capabilities, which in turn, influence firm operational performance. This research investigates the
existence of a relationship between organizational knowledge creation and firm operational performance
that is mediated by operational capabilities.
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CHAPTER 1

INTRODUCTION

1.1 Background and Problem Statement

In the 1980s Toyota Motor Company began flooding the U.S. market with automobiles
that were low cost, high quality, and trendy. The big five automobile manufacturers were caught
off guard by this move. The question for them was — how could Toyota produce such quality
cars and then sell them at a price significantly lower than American-made cars and still make a
reasonable profit? The initial conclusion by the American car industry was that Toyota was
trying to “buy the market,” a strategy that intentionally loses money in order to gain market share.
With such a strategy, once market share is established the price would gradually increase.
However, over several years, Toyota did not increase its prices. To the continued dismay of the
American automobile industry, Toyota introduced more low cost models and gained a significant
position in the U.S. automobile market. This was the great “wake up call” for the American car
market and by implication, all American manufacturing firms.

In response to this, several influential books were published in the early 1980s on the
topic of Quality Management (Quality) by W. Edwards Deming, Joseph Juran and others giving
birth to Total Quality Management (TQM). Shortly thereafter, Bill Smith and team at Motorola
developed a statistical-based improvement system called Six Sigma in 1986 giving birth to
process management — extending TQM even further. It was the general consensus that Toyota
developed unique competitive advantages by developing their own “flavor” of TQM practices.
Therefore, the assumption was that firms practicing TQM would develop the same capabilities as

Toyota over time.
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In the late 1980’s, the Massachusetts Institute of Technology (MIT) formed an academic
research unit for the purpose of studying Toyota to ascertain how the firm was able to out
perform American carmakers, results of which were published in the 1990 book “The Machine
that Changed the World.” According to the authors, Toyota had developed a new kind of
production system that Toyota referred to as “Just-in-time” (JIT) that enabled the company to
produce automobiles faster, cheaper, and better than their American competitors. JIT was more
than just a few manufacturing innovations, but in fact was fueled by an intricate system of
continuous process improvement that was pervasive throughout the entire company (Womack,
Jones, & Roos, 1990). A later book, “Lean Thinking,” explicated a new system called “Lean
Manufacturing” which adapted Toyota’s JIT system for American manufacturers (Womack &
Jones, 1996). From this point forward, companies all over the world began to adopt process
improvement in its many forms.

The assumption behind the practice of process improvement is that it can improve a
company’s operational performance, that is, the capability of a company to perform relative to its
competitors on operational measures of success (Peng, Schroeder, & Shah, 2008; K. C. Tan,
Kannan, Jayaram, & Narasimhan, 2004). Operational performance, in turn, affects the financial
measures of business success such as profitability, growth, and market share. However, with
twenty plus years of process improvement history on record, it has been widely reported that as
many as 80% of process improvement initiatives fail to produce expected business results
(Blanchard, 2006). As a result, executives are widely divided as to whether their firms should
embrace process improvement. Even the advocates of process improvement cannot clearly
articulate all of the causal mechanisms by which process improvement promotes firm

performance (Swink, Narasimhan, & Kim, 2005). Thus, a key question is — why do so many
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process improvement initiatives fail to achieve business results? Are these failures the result of
things that firms are not doing at all or not doing well enough? A better understanding of the
causal links between process improvement activities and firm performance will shed some light
on these questions.

Conceptual models have been developed that link process improvement to business
performance, but such models all contain some assumptions and therefore reflect a degree of
causal ambiguity (Linderman, Schroeder, & Sanders, 2010). There is a general consensus among
practitioners that process improvement can lead to improved operations performance as reflected
in lower inventories and lower cycle times and that such operational efficiencies can enhance
certain firm performance measures (A. S. Choo, Linderman, & Schroeder, 2007). However, there
is also wide agreement among scholars that such operational efficiencies are necessary but are
not sufficient to explain the performance differences among firms (Mukherjee & Lapre, 1998).

A more recent stream of thinking concerns the relationship between organizational
knowledge and firm performance. It is widely observed that we are living in a "knowledge
society" (Bell, 1973; Drucker, 1995; Toffler, 1990) and that firms employ “knowledge workers”.
There have been many influential publications that argue the acquisition and use of
organizational knowledge plays a major role in the firm performance of firms (Davenport &
Prusak, 1998; Ikujiro Nonaka & Takeuchi, 1995; Senge, 1990; Toffler, 1990). This has resulted
in a major shift in both strategic management and operations management thinking regarding
what gives firms competitive advantage. In the 1980°s and 1990’s, Michael Porter’s Five Forces
framework for competitive advantages and threats dominated strategic management practice and
theory. Due to the emergence of organizational knowledge as a critical factor in how firms

achieve competitive advantage, conceptual models of firm performance have shifted in the
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direction of core competencies, dynamic capabilities, organizational capabilities, and
organizational learning, emphasizing the role of organizational knowledge as a major factor in
firm performance.

Influential authors writing about quality management and process improvement (Deming,
Juran, Senge, Womack and Jones) emphasize the importance of organizational knowledge for
achieving continuous process improvement (Linderman, Schroeder, Zaheer, Liedtke, & Choo,
2004). One scenario is that firms will implement occasional process improvements that achieve
only temporary and marginal enhancements to specific operational measures. Such process
improvements do not happen frequently enough to affect operational capabilities. To achieve
continuous process improvement over the long term (like Toyota) requires the mobilization and
application of organizational knowledge for the purpose of developing key organizational
capabilities that can lead to firm performance. That is, the creation and use of organizational
knowledge is a key factor if process improvements are to be conducted pervasively, continuously,
effectively, and sustainably (Anand, Ward, Tatikonda, & Schilling, 2009; A. S. Choo, et al.,
2007; Linderman, et al., 2010; Ikujiro Nonaka, von Krogh, & Voelpel, 2006). Indeed, it is
generally accepted that “ad hoc” process improvements driven primarily by structured method
“tools” without concern for the role of organizational knowledge deliver limited operational
performance results (Anand, Ward, & Tatikonda, 2010; Mukherjee & Lapre, 1998; Tsai & Li,
2007). As years of evidence indicate, such limited operational efficiencies are not sufficient to
achieve sustained firm performance (Li, Huang, & Tsai, 2009; Ikujiro Nonaka, et al., 2006).

The current question is — what role does organizational knowledge play in the long term
success of process improvement initiatives (i.e., like Toyota) and consequently how does this

organizational knowledge influence the performance of firms? Practitioners and academics alike
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have been struggling to answer this question and it is this question that motivates this research.
The answer to this question is essential to explain the performance variance among firms from

both an operations management and strategic management perspective.

1.2 Study Motivation and Guiding Research Questions

Although scholars have proposed different models and frameworks to explain the
performance differences between firms, it is generally agreed that a firm can outperform
competitors if it can achieve sustainable operational advantages relative to its rivals (J. B. Barney
& Clark, 2007). The two dimensions of firm performance relevant to this study are operational
performance and financial performance. Financial performance is reflected in measures such as
return on total assets, profitability, sales growth rate, and market share (K. C. Tan, et al., 2004).
If a firm can consistently do better on these performance measures than many of its competitors,
then the firm has achieved a degree of sustainable competitive advantage (J. B. Barney & Clark,
2007). There is also wide agreement among scholars that operational performance can be a
source of competitive advantage (K. C. Tan, et al., 2004; Wu, Melnyk, & Flynn, 2010).
Operational performance is commonly measured by manufacturing cost performance, delivery
performance, flexibility, and product quality (Tan, Kannan, & Narasimhan, 2007). Thus, there is
a consensus that operational performance is a strong predictor of financial performance (Wu, et
al., 2010). Therefore, we use the term “firm performance” in this study to describe how well a
firm consistently does on operational performance measures which can influence financial
measures relative to competitors. Both operational and financial performance indicators reflect
the degree of competitive advantage that a firm has achieved (Wu, et al., 2010). Further, it is
assumed that the greater the performance of a firm, the more efficient and effective the firm is at

creating value relative to its competitors (Peng, et al., 2008).
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Scholars in the disciplines of strategic management and operations management have
produced a significant volume of research that examines the linkages between operational factors
(resources and practices) and firm performance. As a way to explicate these linkages, both
disciplines have converged on organizational capabilities as a mediating factor. Much of the
research in this area is informed by the Resource-based Theory of the firm (RBT), a theoretical
framework for explaining the sources and sustainability of firm performance (J. Barney, 1991;
Grant, 1991). RBT argues that when a firm acquires and uses resources in an inimitable way it
can achieve a degree of competitive advantage which, in turn, can improve firm performance.
Firms that achieve superior performance have specialized assets embedded with firm knowledge
and skills making such assets difficult for competitors to imitate. According to RBT, both
knowledge and practices can be considered types of firm resources (J. Barney, 1991; Grant,
1991; Peteraf, 1993). The RBT further argues that organizational capabilities are important to
achieving firm performance because such capabilities enables a firm to efficiently and effectively
create value for customers — the source of a firm’s profits (Colotla, Yongjiang, & Gregory,
2003).

Both strategic management and operations management literature streams suggest that
there is a relationship between a firm’s resources and the development of organizational
capabilities. However, each literature stream has an overlapping and somewhat different view as
to the nature of this relationship. The strategic management literature generally views
organizational capabilities as being developed by the interaction of firm resources where such
resources can be reconfigured to respond to threats and opportunities in the market (Amit &
Schoemaker, 1993; Eisenhardt & Martin, 2000; Lee & Kelley, 2008; Peng, et al., 2008). The

operations management literature views organizational capabilities as a collection of practices
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where such practices utilize clusters of resources to achieve desired outcomes (Peng, et al., 2008;
Tan, et al., 2007).

Establishing an empirical link between operational factors, organizational capabilities,
and firm performance is challenging because organizational capabilities is a broad construct that
is defined in many different ways in the literature (Wu, et al., 2010). For example, some scholars
define organizational capabilities as a second-order construct that develops from the interaction
of a firm’s resources (Amit & Schoemaker, 1993). Others define organizational capabilities as a
collection of practices (Dosi, Nelson, & Winter, 2000; Peng, et al., 2008). Still others define
organizational capabilities in terms of competences which confer competitive advantages to
firms (Prahalad & Hamel, 1993) where a competence is a “bundle of aptitudes, skills, and
technologies that the firm performs better than its competitors, that is difficult to imitate and
provides an advantage in the marketplace” (Coates & McDermott, 2002, p. 436). The literature
on organizational capabilities is “riddled with inconsistencies, overlapping definitions and
outright contradictions” (Zahra, Sapienza, & Davidsson, 2006, p. 917). For example,
organizational capabilities are sometimes used in such a way that it overlaps, is interchangeable
with, or includes other related constructs such as resources and practices (Wu, et al., 2010).

For these reasons organizational capabilities can be problematic for conducting empirical
research on the relationship between operational practices and firm performance (Wu, et al.,
2010). It has been suggested that operational capabilities is a sub-construct of organizational
capabilities and is more appropriate for establishing an empirical relationship between
operational practices and firm performance (Tan, et al., 2007; Wu, et al., 2010). Wu (2010)
establishes clear boundaries that differentiate operational capabilities from the related construct

of operational practices and develops six reflective indicators of operational capabilities — 1)
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operational improvement, 2) operational innovation, 3) operational customization, 4) operational
cooperation, 5) operational responsiveness, and 6) operational reconfiguration. Wu (2010) argues
that the six indicators of operational capabilities emerge from the interaction between a firm’s
resources, operational practices and social network (the informal interactions among employees).
As Wu (2010) states, “operational capabilities provide unity, integration, and direction to
resources and operational practices. They encapsulate both explicit elements (e.g., resources,
practices) and tacit elements (e.g., know-how, skill sets, leadership) for handling a variety of
problems or dealing with uncertainty” (p. 726). Further, “operational capabilities draw on
resources and operational practices to generate outcomes consistent with desired results” (p 726).
Thus, “Operational capabilities are firm-specific sets of skills, processes, and routines, developed
within the operations management system, that are regularly used in solving its problems through
configuring its operational resources” (Wu, et al., 2010, p. 726). Wu (2010) posits that
operational capabilities “are the ‘secret ingredient’ in explaining the development and
maintenance of competitive advantage”.

Tan (2004) found that certain process improvement practices develop operational
capabilities, which in turn leads to enhanced operational performance. Tan (2004) and Tan
(2007) found empirical support that “there are three critical elements of operational capability —
new product design and development, JIT [practices], and quality management” (Tan, et al.,
2007, p. 5139). Further, “operational capability is the result of a strategic commitment to new
product development, quality-improvement and waste elimination strategies such as just-in-time”
(Tan, et al., 2007, p. 5136). Tan (2007) concludes that when a firm focuses on product and
process improvements it increases its operational capabilities resulting in firm performance

advantages along the dimensions of cost, quality, delivery, and flexibility (Tan, et al., 2007).
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Consistent with Tan (2007), Peng (2008) also investigated the link between operational
practices and operational capabilities. The researchers posit, “an operational capability is the
strength or proficiency of a bundle of interrelated routines for performing specific tasks” (Peng,
et al., 2008, p. 734). The study found empirical support that practices relating to continuous
process improvement, process management, and quality management leadership develop
operational capabilities that result in firm performance gains.

To summarize, Wu (2010) operationalizes the construct of operational capabilities and
differentiates it from the related construct of operational practices. Tan (2007) empirically
established that operational practices relating to process improvement and quality management
build operational capabilities that lead to firm performance. Consistent with Tan (2007), Peng
(2008) also established that bundles of practices relating to process improvement build
operational capabilities that result in firm performance. Thus, it has been empirically established
in the literature that process improvement practices can develop operational capabilities that lead
to increased firm performance. This is consistent with the RBT perspective that argues an
increase in operational capabilities can result in an increase in firm performance (Barney 1991;
Grant 1991; Peteraf, 1993). Thus, operational capabilities can be an effective way to link process
improvement practices and firm performance.

It has been widely acknowledged by scholars that even though many firms imitate the
process improvement practices of high-performing firms like Toyota, these firms fail to achieve
any significant improvements to operational capabilities and subsequently firm performance
(Cepeda & Vera, 2007; Schroeder, Bates, & Junttila, 2002; Shah & Ward, 2003; S. Spear &
Bowen, 1999; Wu, et al., 2010). This empirical data is at odds with the conclusions of Tan (2004,

2007) and Peng (2008) that suggest process improvement practices can positively influence firm
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performance via operational capabilities. The performance variance among these firms suggests
that there is more going on between operational practices and operational capabilities than has
been discussed in the literature. Tan (2004, 2007) and Peng (2008) posit a direct causal link
between process improvement practices and operational capabilities. But, if this were true it
would be expected that companies adopting Toyota’s process improvement practices would
develop the requisite operational capabilities that would translate to improved firm performance.
However, this does not always happen. This variance elicits questions such as, “Do all process
improvement practices build operational capabilities or do specific practices build these
capabilities?” and “Are there sequences or interactions between process improvement practices
that have a more potent effect on operational capabilities?”

In another stream of literature, researchers have investigated the relationship between
process improvement practices and organizational knowledge creation. One of the first studies to
investigate this relationship was Mukherjee (1998) who found that certain process improvement
practices facilitate organizational learning. The study distinguishes between two types of
learning —conceptual learning (know why) and operational learning (know how). The
researchers posit that certain process improvement practices promote conceptual learning while
other practices promote operational learning. The study concludes that both types of learning
play a critical role in the creation of organizational knowledge.

Building on Mukherjee (1998), subsequent studies have adopted the dynamic theory of
organizational knowledge creation as a means to explain the relationship between process
improvement practices and organizational knowledge creation. Nonaka (1994) argues that
organizational knowledge is created through a continuous interaction between tacit and explicit

knowledge. Four modes of knowledge conversion (socialization, combination, externalization,
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internalization) function as the basic “mechanisms” of knowledge creation. Although new
knowledge initially originates within individuals via these interactions, the knowledge is then
further refined and amplified throughout the organization creating a “knowledge spiral”
propelled by the organization’s social network (Nonaka, 1994).

Linderman (2004) developed a theoretical framework linking specific process
improvement practices and organizational knowledge creation. Informed by the dynamic theory
of organizational knowledge creation, the researchers argue that certain practices create
knowledge via specific modes of knowledge creation. This argument was supported in a
subsequent empirical study by the same researchers where it was confirmed that process
improvement practices can lead to organizational knowledge creation (Linderman, et al., 2010).
Nonaka (1994) and Anand (2010) developed a theoretical model that predicts the success of
process improvement projects as a function of knowledge-creating practices. Specifically, the
empirical study found that the success of process improvement projects is significantly related to
the use of (1) practices that capture explicit knowledge of team members and (2) practices that
capture tacit knowledge of team members. The study concludes that certain process
improvement practices create organizational knowledge, which positively affects the success of
process improvement projects. Thus, it has been empirically established in the literature that
process improvement practices engage one or more of the modes of knowledge conversion and
by doing so facilitate the creation of organizational knowledge (Anand, et al., 2010; A. S. Choo,
et al., 2007; Linderman, et al., 2010; Linderman, et al., 2004; Sabherwal & Becerra-Fernandez,
2003).

Researchers investigating the relationship between process improvement practices and

firm performance have found it challenging to empirically establish this link because there are
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too many confounding factors that exist between organizational knowledge creation and firm
performance. As Mukherjee (1998) explains, “field researchers must control for potentially
confounding factors such as variations in product and resource markets, general management
policies, corporate culture, production technology, and geographical location...or they would be
hard pressed to assert with any confidence that a specific bit of knowledge had a specific impact
[to firm performance]” (Mukherjee & Lapre, 1998, p. S35).

We argue that the missing piece, an area that has been overlooked in the literature, is the
mechanism by which organizational knowledge creation (facilitated by process improvement
practices) develops operational capabilities. It has already been established in the literature that
operational capabilities can positively influence firm performance (J. Barney, 1991; Fugate,
Stank, & Mentzer, 2009; Peng, et al., 2008; Tan, et al., 2007; W, et al., 2010). Thus, if this
missing piece were explained, then it would provide a causal path between organizational
knowledge creation and firm performance. Table 1-1 shows the specific gap that exists in the
literature concerning the role of organizational knowledge creation in developing effective

operational capabilities.
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Table 1-1: Existing research and the gap in the literature

If a causal path exists between organizational knowledge creation (in the context of process
improvement practices), operational capabilities and firm performance, this would reconcile the
conclusions of Tan (2004, 2007) and Peng (2008) with the many exceptions that have been noted
by scholars as to why some firms achieve improved performance via process improvement
practices while many other firms implementing similar practices do not (Cepeda & Vera, 2007;
Schroeder, et al., 2002; Shah & Ward, 2003; S. Spear & Bowen, 1999; Wu, et al., 2010). Stated
another way, a firm may use standard process improvement practices and not achieve an increase
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in performance because such practices may fail to create the requisite organizational knowledge
that develops operational capabilities.

The objective of this research is to investigate the existence of a positive relationship
between organizational knowledge creation (via knowledge-creating practices) and firm

performance with operational capabilities as the mediating factor (see Figure 1-1).

Oré;::‘:vzlzt:’o:al | N\| Operational |\ Firm
9 —1/| Capabilities [——1/| Performance

Creation

Figure 1-1: The mediated effect of knowledge creation on firm performance

In doing so, this study will contribute to theory by addressing the aforementioned gap in
the literature. We use the Resource-based Theory of the firm (RBT), the Knowledge-based
Theory of the firm (an extension of RBT), and the dynamic theory of organizational knowledge

creation as theoretical lenses to investigate these relationships.
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CHAPTER 2

LITERATURE REVIEW

The objective of this chapter is to examine and synthesize the theories, concepts and
research findings that are relevant to this study. We examine the various literature streams from
the perspectives of organizational knowledge creation theory, the Resource-based Theory of the

firm, and the Knowledge-based Theory of the firm.

2.1 Definition of Knowledge

Some scholars have defined knowledge as “justified true belief” (Alavi & Leidner, 2001;
Nonaka, 1994). Justified true belief can ‘‘enhance an entity’s capacity for effective action’’
(Sabherwal & Becerra-Fernandez, 2003, p. 227). The underlying premise of this definition is that
knowledge is characterized by beliefs and commitment, where ‘the power of knowledge to
organize, select, learn, and judge comes from values and beliefs as much as, . . . from
information and logic’’ (Davenport & Prusak, 1998, p.12); they further explain that knowledge is
“a fluid mix of framed experience, values, contextual information, and expert insight that
provides a framework for evaluating and incorporating new experience and information” (p. 5).
According to Spender (1996) “justified true belief is the result of systematic (scientific) analysis
of our sensory experience of a knowable external reality. Knowledge is tested by seeing whether
it predicts our experience of that reality” (p. 47). As Nonaka (1995) states —

“We adopt a traditional definition of knowledge as “justified true belief.” It should be

noted, however, that while traditional Western epistemology has focused on “truthfulness”

as the essential attribute of knowledge, we highlight the nature of knowledge as ‘justified

belief.” While traditional epistemology emphasizes the absolute, static, and non-human
nature of knowledge, typically expressed in propositions and formal logic, we consider
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knowledge as a dynamic human process of justifying personal belief toward the truth”

(Ikujiro Nonaka & Takeuchi, 1995, p. 58).

Nonaka (1994) further explains, “The status of truth is that it directs justification of belief
towards experience. In other words, beliefs are true to the extent that they can be justified by the
individual organizational member at certain moments and using various mental models” (I.
Nonaka & von Krogh, 2009, p. 639). Alavi and Leidner (2001) argue that knowledge is meaning
made by the mind and without such meaning, knowledge becomes inert, static and disorganized
information. This definition of knowledge as justified true belief includes both explicit and tacit
knowledge as components of knowledge (Sabherwal and Becerra-Fernandez, 2003; Davenport
and Prusak, 1998; Nonaka, 1994; Polanyi, 1966). Explicit knowledge can be articulated and
specified either verbally or in writing, while tacit knowledge is unarticulated, intuitive, and often
cannot be verbalized (Polanyi 1966).

The definition of knowledge as justified true belief is the predominant positivist view in
Western culture and a generally accepted premise in organizational theory (Nonaka & Takeuchi,
1995). However, constructivist perspectives argue that knowledge cannot be conceptualized
independently from action, changing the idea that knowledge is a commodity that individuals or
organizations may acquire, to the notion of knowing as something that they do (Blackler, 1995;
Nicolini & Meznar, 1995; Polanyi, 1966). Cook and Brown (1999) argue that explicit and tacit
knowledge is not a complete definition of knowledge; in order to explain the totality of what
somebody knows, the concept of knowing must be added to the definition of knowledge; while
explicit and tacit knowledge can be possessed by a person, knowing is about practice rather than
something that can be possessed, thus practice is about interacting with the social and physical

world where a person practices their knowing — knowledge is put into action. This is consistent
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with the work of Polany (1966) that posits that knowledge is an activity that is better described
as a process of knowing, a position which has greatly influenced the defining of knowledge as
dynamic (Crossan 2003 in Easterby-Smith & Lyles, 2003). As Easterby-Smith (2003) explains,
the knowledge management literature has mostly discussed whether knowledge is a possession
or whether it is embedded in practice (Orlikowski, 2002). According to Easterby-Smith (2003),
“Knowledge can be understood as something that individuals, groups or organizations have
(knowledge as possession); but also as something that individuals, groups and organizations do

(knowledge as practice)” (Easterby-Smith & Lyles, 2003, p. 241).

2.2 Organizational Knowledge

Organizational knowledge is an established theoretical construct in the literature. It has
been suggested that organizational knowledge is a key resource of the firm that promotes
competitive advantage (Crossan 2003 in Easterby-Smith & Lyles, 2003). Underlying this
perspective is the Resource-based Theory of the firm (J. Barney, 1991; Penrose, 1959). Several
influential scholars argue for a "Knowledge-based Theory of the firm,” a theoretical framework
that seeks to explain how organizational knowledge provides an advantage to firms over
organized markets (Ghoshal & Moran, 1996; Grant, 1996; Kogut & Zander, 1992).
Organizational knowledge indicates a firm's capacity to act that differentiates it from competitors
promoting competitive advantage (Leonard-Barton, 1992). Thus, organizational knowledge is the
critical resource that distinguishes a firm (Kogut and Zander, 1996; Spender, 1996).
Organizational knowledge is comprised of the components of both explicit and tacit knowledge
as suggested in the work of Polanyi (1966); tacit knowledge can be “codified and written, and is
therefore easy to articulate, capture and distribute” and tacit knowledge “is associated with

personal skills and experience and is hence more difficult to articulate and distribute” (Easterby-
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Smith & Prieto, 2008, p. 238). “Organizational knowledge is created through the interactions of
individuals” (Grant 1996, p. 113). As Drucker (1995) explains, “organizational knowledge is
essentially the understanding of cause and effect within processes inside the organization. Every
firm operates on the basis of a ‘theory of the business’ which shapes an organization’s behavior,
drives how decisions are made concerning what to do and defines what an organization considers
to be meaningful performance results” (Drucker 1995, p. 26).

Some scholars argue that organizational knowledge is “situated” in everyday work
routines rather than being something that is in the possession of individuals. Organizational
knowledge is the knowledge that is shared by individuals (Nonaka 1994). Organizational
knowledge is rooted in the day-to-day practices of members throughout a firm (Lave & Wenger,
1991; Orlikowski, 2002). “While most explicit knowledge and all tacit knowledge is stored
within individuals, much of this knowledge is created within the firm and is firm specific” (Grant
1996, p. 111).

According to King (2003) there are three properties that define organizational knowledge
(von Krogh, Roos, & Slocum, 1994). First, organizational knowledge is manifested through the
perceptions of multiple “knowers” in a firm (Glazer, 1998; Orlikowski, 2002; Tsoukas, 1996).
Thus, “measuring knowledge objectively or from one individual's viewpoint is inappropriate”
(King 2003, p. 76). Second, organizational knowledge can be characterized by scope and context
(von Krogh et al., 1994). That is, organizational knowledge can be scoped very generally (e.g.,
finance) or very specifically (e.g., knowledge about a project). Relating to context,
organizational knowledge is embedded in a firm and grounded within the firm’s industry
environment (von Krogh et al., 1994). Thus, organizational knowledge is acquired and shared

within an organizational context, is embedded within the social context, and cannot be fully
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reduced to individuals (Foss, 1996). Third, organizational knowledge is generated and acquired
through the use of language (King 2003). Individuals within organizations use language to make
a distinction between knowledge that is relevant from knowledge that can be ignored (von Krogh
et al., 1994). “Language, therefore, articulates the scope of what is and is not organizational

knowledge” (King 2003, p. 76).

2.3 The Dynamic Theory of Organizational Knowledge Creation

Nonaka (1994) developed a comprehensive theoretical framework of organizational
knowledge creation and retention called the dynamic theory of organizational knowledge
creation (TKC). Nonaka (1995) argues that prior to his framework there have been few studies
about how knowledge was created within an organization. Instead, the field was focused
primarily on knowledge management — the acquisition, accumulation, and utilization of existing
knowledge — rather than the creation of new knowledge (Nonaka, 1995). Aspects of the TKC are
based on the earlier work of Polanyi (1966) that categorizes knowledge as explicit and tacit
(Anand 2010). Specifically, Polanyi (1966) classified human knowledge into two categories —
1) Explicit or codified knowledge that is transmittable in formal, systematic language; 2) on the
other hand, tacit knowledge has a personal or subjective quality, which makes it hard to
formalize and communicate (Nonaka, 1994).

As Nonaka (1994) states, “the theory of knowledge creation embraces a continual
dialogue between explicit and tacit knowledge which drives the creation of new ideas and
concepts” (p. 12). Further, capturing both explicit and tacit types of knowledge conveys
performance advantages to a firm (Anand, 2010). The “classification of knowledge as either
explicit or tacit is a prominent classification in the knowledge-management literature (Anand

2010). The focus of TKC is on knowledge creation at the organizational level rather than the
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individual level. Thus, “the theory posits an ontology that recognizes the differences between
individual, group, and organizational knowledge-creating entities” (Nonaka 1995, p. 57).

Knowledge creation consists of two dimensions —epistemological and ontological.
Nonaka (1994) states that the epistemological dimension makes a distinction between tacit and
explicit knowledge and the interaction between these two forms of knowledge. Four modes of
knowledge conversion are created when tacit knowledge and explicit knowledge interact. “The
four modes are socialization, combination, externalization, and internalization and together they
make up the ‘engine’ that drives the knowledge creation process. These four modes of
knowledge conversion are what individuals experience and are also the mechanisms by which
knowledge is communicated and amplified throughout an organization” (Nonaka 1995. p. 13).
As Nonaka (1994) further explains,

“Organizational knowledge is created through conversion between tacit and explicit
knowledge allowing us to postulate four different "modes" of knowledge conversion: (1)
from tacit knowledge to tacit knowledge, called Socialization, (2) from explicit knowledge
to explicit knowledge, called Combination, (3) from tacit knowledge to explicit
knowledge called Externalization, and (4) from explicit knowledge to tacit knowledge,
called Internalization” (Nonaka 2004, p. 18).

“Although ideas are formed in the minds of individuals, interaction between individuals typically
plays a critical role in developing these ideas. That is to say, ‘communities of interaction’
contribute to the amplification and development of new knowledge” (Nonaka 1994, p. 19); and
“the key to organizational knowledge creation is the mobilization and conversion of tacit
knowledge” (p. 22).

According to Nonaka (1994) the ontological dimension of organizational knowledge

creation involves a knowledge creation spiral that occurs when the interaction between tacit and

explicit knowledge is raised from the individual level to the organizational level. The essence of
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the dynamic theory of organizational knowledge creation has to do with how this knowledge
spiral emerges (Nonaka 1995). As Nonaka (1994) states,
“A ‘spiral’ model of knowledge creation is proposed which shows the relationship
between the epistemological and ontological dimensions of knowledge creation. This
spiral illustrates the creation of a new concept in terms of a continual dialogue between
tacit and explicit knowledge. As the concept resonates around an expanding community
of individuals, it is developed and clarified. Gradually, concepts which are thought to be
of value obtain a wider currency and become crystalized” (Nonaka 1994, p. 20).
Nonaka (1994) explains, “There are several levels of social interaction at which the knowledge
created by an individual is transformed and legitimized. An informal community of social
interaction provides an immediate forum for nurturing the emergent property of knowledge at
each level and developing new ideas (p. 22). Further, “organizational knowledge creation,
therefore, should be understood in terms of a process that ‘organizationally’ amplifies the
knowledge created by individuals, and crystallizes it as a part of the knowledge network of

organization” (Nonaka 1994, p. 20). Each of the modes of knowledge creation (knowledge

modes) is discussed in detail in the following sections.

2.3.1 Socialization

Socialization is the process of creating tacit knowledge through shared experience
(Nonaka 1994). Linderman (2004) states that this mode of knowledge conversion requires that
individuals interact with one another, and in doing so, create tacit knowledge such as shared
mental models and technical skills. The sharing of tacit knowledge through socialization can
occur without using language — such is the case with mentoring, observation, imitation, and
“hands on” practice. Shared experiences promote the socialization process by enabling
individuals to empathize with one another and incorporate the others’ feelings and beliefs about a

shared experience (Linderman 2004). In the context of process improvement, “socialization
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practices” can be promoted by assembling cross-functional project teams that disregard
hierarchical boundaries (Anand 2010). In this situation, socialization practices combine the tacit
knowledge of individuals to create a common understanding among team members about the
process being improved (Fiol, 1994; Weick & Roberts, 1993). Consistent with Linderman (2004),
Anand (2010) finds that socialization practices enable team members to incorporate the
perspectives of other team members while deliberating on process improvement opportunities,
problems, and solutions.

Socialization practices enable individual team members to express their ideas to the team
based on their experience and, in doing so, provides insights to problems that others team
members might not have considered working in isolation (Anand 2010). Specific socialization
practices include brainstorming, idea-generation, nominal group techniques, structured project
facilitation methods, and root-cause problem analysis (Anand, et al., 2010; Breyfogle, 2003).
According to Linderman (2010) process improvement tools and methods help facilitate an
understanding of problems and their resolution. Further, establishing a common problem-solving
methodology can assist team members to socially engage with each other to develop a common
understanding of problems and opportunities (Linderman 2010). That is because common
technical problem-solving language essentially acts as a universal translator between divergent
thought worlds. The technical problem-solving language not only enables social interaction, but
also promotes understanding of technical aspects of [process improvement]” (Linderman 2010, p.
690). Scholars have argued that effective discussions and interactions during problem-solving
sessions can enable a team to develop a shared mindset and overcome cultural barriers and

defensive routines (Schein, 1992).
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2.3.2 Combination

Nonaka (1994) states that combination involves the use of social processes to combine
different pieces of explicit knowledge held by individuals or information systems. Through
exchange mechanisms such as meetings, telephone conversations and emails, individuals
exchange and combine explicit knowledge. New knowledge can be created by repurposing and
recombining existing information through the sorting, adding, re-categorizing, and re-
contextualizing of explicit knowledge. Thus, combination is the process of creating explicit
knowledge from explicit knowledge (Nonaka 1994). “Combination is the process of
systematizing concepts and combining different bodies of explicit knowledge” (Linderman 2004,
p. 595). In the context of process improvement, “combination practices” create new knowledge
by making team members cognizant of the explicit relationships between process characteristics
through measurement and analysis of data (Zhang, Jeen-Su, & Mei, 2004).

These practices facilitate the combining of pieces or fragments of explicit knowledge
from different sources and through the reconfiguring and systematizing of the pieces; new
explicit knowledge is created (Constant et al., 1996). This recombining of existing explicit
knowledge can be done using specialized database applications or knowledge-sharing systems
with sophisticated search capabilities (Voelpel et al. 2005). Such computer systems can help
teams make sense of cause—effect relationships by combining different elements of explicit
knowledge during process improvement events, thus making the explicit knowledge applicable
in finding solutions to problems (Breyfogle, 2003). According to Anand (2010), “using
combination practices, project team leaders can help their teams sift through explicit data,

drawing explicit insights about the targeted processes” (p. 305).
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2.3.3 Externalization

Externalization is the conversion of tacit knowledge into explicit knowledge (Nonaka
1994). Nonaka (1994) states that metaphor is an effective way to convert tacit knowledge into
explicit knowledge and is the first step in transforming tacit knowledge into explicit knowledge.
Consistent with Nonaka (1994), Linderman (2010) argues that externalization is often facilitated
by metaphors, analogies, concepts, hypotheses, and models that are created by teams when they
create concepts triggered by discussion and collective reflection (Linderman 2004, 2010). In the
context of process improvement, “externalization practices” facilitate the explicit expression of
tacit concepts and ideas in the form of language and visual schemata. These practices convert
tacit knowledge held by individual members of a team into explicit forms that include numbers,
written descriptions, diagrams, or pictures that facilitate group discussion and analysis (Anand, et
al., 2010; Bohn, 1994; Hansen, Nohria, & Tierney, 1999).

Externalization practices “enable individuals to express, summarize, and view explicitly
the knowledge they have created jointly through the exchange and synthesis of tacit knowledge,
thus creating common understanding. Further, externalization practices assign explicit
measurements to subjective performance attributes, thus facilitating assessment, comparison, and
scientific experimentation” (Anand 2010, p. 304). Expressing tacit knowledge via externalization
practices can assist a team to establish how captured explicit knowledge should be used to
improve a process (Raelin, 1997). While socialization practices generally require physical
proximity of team members and concurrent activities, communities of practice can effectively
use externalization practices across distances (Constant, Sproull, & Kiesler, 1996; Voelpel, Dous,
& Davenport, 2005). In process improvement events, externalization practices can facilitate the

conversion of tacit knowledge that is difficult to codify into explicit knowledge by providing
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common methods and tools such as cause-and-effect diagrams, and failure modes and effects
analysis charts (Anand, et al., 2010; Breyfogle, 2003; Jensen & Szulanski, 2007). Externalization
practices also motivate team members to express their ideas by providing structured methods to

convert such ideas into explicit form (Tucker, 2007).

2.3.4 Internalization

Internalization is the conversion of explicit knowledge into tacit knowledge; has some
similarity to the traditional concept of ‘learning’ is deeply related to “action” (Nonaka 1994, p.
17). Linderman (2004) states, “For explicit knowledge to become tacit, it helps if the knowledge
is verbalized or diagrammed into documents, manuals, or oral stories. Documentation helps
individuals internalize their experiences, thus enriching their tacit knowledge” (p. 591). “In
internalization, an individual absorbs tacit knowledge through demonstrations and other means”
(Sabherwal & Becerra-Fernandez, 2003, p. 230). Internalization often occurs through re-
experiencing what was learned, as is often the case in learning-by-doing” (Linderman 2004, p.
595). In the context of process improvement, internalization practices facilitates the conversion
of explicit knowledge into tacit knowledge which can result in a common understanding among
team members as to the best way to accomplish work (C. W. Choo, 1998; Grant, 1996).
Internalization practices include efforts taken to understand and adopt best practices from other
areas and projects within the firm (Tucker et al., 2007).

Anand (2010) argues that such practices make it possible to capture explicit knowledge
and then convert the knowledge into useful forms that can be comprehended and absorbed by

others working in the processes; this conversion to useful forms “is critical for the creation of

team knowledge about the working of the processes being targeted for improvement” (Anand
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2010, p. 306). Internalization practices also include “learning-by-doing” activities such as on-
the-job training that are used to apply explicit knowledge derived from previous improvement
projects (Becerra-Fernandez & Sabherwal, 2001). Becerra-Fernandez & Sabherwal (2003)
argues that because explicit knowledge can be embodied in action and practice, internalization
practices enable individuals to re-experience what others have gone through which then creates
tacit knowledge in these individuals. Further, individuals could acquire tacit knowledge in virtual
situations, either vicariously by reading or listening to other’s stories, or experientially through
simulations or experiments” (p. 230). Internalization practices include using control charts and

error-proofing procedures (Anand 2010).

2.4 The Resource-based Theory of the Firm

The Resource-based Theory of the firm (RBT) is a widely-accepted theoretical
framework for understanding how a firm achieves competitive advantage by means of its
resources and capabilities (Corbett & Claridge, 2002). As Grant (1996) explains —

“The resource-based view of the firm is less a theory of firm structure and behavior as an

attempt to explain and predict why some firms are able to establish positions of

sustainable competitive advantage and, in so doing, earn superior returns. The resource-
based view perceives the firm as a unique bundle of idiosyncratic resources and
capabilities where the primary task of management is to maximize value through the
optimal deployment of existing resources and capabilities, while developing the firm's

resource base for the future” (Grant, 1996, p. 110).

RBT emphasizes that a firm uses its organizational capabilities to achieve competitive priorities
based on the assumptions that resources are heterogeneous across all firms (Coates &
McDermott, 2002). To the extent that the unique combination of resources and organizational
capabilities of a firm is inimitable, rare, and non-substitutable, a firm may achieve competitive

advantage over its rivals (J. Barney, 1991; J. B. Barney, 1995; Dierickx & Cool, 1989). RBT

argues that the transferability of a firm's resources and capabilities is a critical determinant of the
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firm’s capacity to achieve sustainable competitive advantage (J. B. Barney, 1986). Thus, the
RBT sees knowledge as an objective transferable commodity (Spender, 1996). Firms are
successful because they are able to acquire and control resources in a productive way which
gives the firm a sustainable source of competitive advantage that cannot easily be imitated by
rivals; such inimitability is the result of a firm using proprietary process knowledge to convert
resources into capabilities which is not transparent to other firms (J. Barney, 1991; Grant, 1991;
Peteraf, 1993).

According to RBT, operational capabilities are significant because a firm’s resources and
capabilities comprise the basis of a firm’s strategy and as such can be considered essential to a
firm’s financial success and a way to define a firm’s identity (Colotla, et al., 2003). Management
scholars often use RBT to understand the sources of capabilities as a way to explain the
significant differences in firm performance (Peng, et al., 2008). Grant (1996) states that “if the
strategically most important resource of the firm is knowledge, and if knowledge resides within
individual organizational members, then the essence of organizational capability is the

integration of individual’s specialized knowledge” (Grant, 1996, p. 375).

2.5 The Knowledge-based Theory of the Firm

According to Grant (1996), the Knowledge-based Theory (KBT) emphasizes the firm “as
an institution for the production of goods and services” and “It is the task of production through
the transformation of inputs into outputs where the issues of creating, acquiring, storing and
deploying knowledge are the fundamental organizational activities” (p. 120). The KBT is an
outgrowth of the Resource-based Theory of the firm to the extent that it argues that knowledge is
the most strategically important resource belonging to a firm (Grant, 1996; Kogut & Zander,

1992). According to Grant (1996), “fundamental to a Knowledge-based Theory of the firm is the
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assumption that the critical input in production and the primary source of value is knowledge...it
is a Knowledge-based Theory of value on the grounds that all human productivity is knowledge
dependent, and machines are simply embodiments of knowledge” (p.112).

The Knowledge-based Theory argues that knowledge can be a valuable resource that
enables a firm to achieve performance advantages (Argote, McEvily, & Reagans, 2003; Kogut &
Zander, 1992). As Nonaka (1995) states, “the organization that wishes to cope dynamically with
the changing environment needs to be one that creates information and knowledge, not merely
processes them efficiently” (p. 50). “The perspective of the knowledge-based view stresses a
positive link between knowledge and performance” (Crossan 2003 in Easterby-Smith & Lyles,
2003, p. 133). Knowledge that is valuable, rare, and inimitable can lead to competitive advantage
(Barney, 1991). Knowledge-creating practices contribute to the competitive performance of
firms by creating new process knowledge and thereby increasing operational capabilities (Anand,
et al., 2010; Shah & Ward, 2003; Zu, Fredendall, & Douglas, 2008). The Knowledge-based
Theory of the firm provides a theoretical perspective in understanding how knowledge-creating
practices lead to competitive performance; knowledge is a critical resource for a firm that
ultimately enables the firm to achieve sustained competitive performance (Davenport & Prusak,

1998; Grant, 1996; Kogut & Zander, 1996; Spender, 1996).

2.6 Organizational Capabilities

Within the literature, there are different views on the definition of organizational
capability (Lee & Kelley, 2008; Schreyogg & Kliesch-Eberl, 2007; Zahra, et al., 2006) to the
point that the literature is “riddled with inconsistencies, overlapping definitions and outright
contradictions” (Zahra, et al., 2006, p. 917). According to several scholars, organizational

capabilities is a higher-level construct that develops from the interaction of a firm’s resources
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(Wu 2010). Other scholars define organizational capabilities in terms of a firm’s unique strengths
that confer competitive advantages to such firms (Wernerfelt, 1984). Coates & McDermott
(2002) posit that organizational capabilities are “a bundle of aptitudes, skills and technologies
that a firm performs better than its competitors, that is difficult to imitate and provides an
advantage in the marketplace” (p. 436). A firm can intentionally develop organizational
capabilities by facilitating the interaction among the firm’s resources (Dierickx & Cool, 1989;
Amit & Schoemaker, 1993), which are integrated within the firm’s idiosyncratic social network
(Schreyogg & Kliesch-Eberl, 2007). According to Grant (1996), organizational capability is the
outcome of knowledge integration; and the linkage between organizational capability and
competitive advantage is mediated by this knowledge integration. Further, “The extent to which
a capability is 'distinctive' depends upon the firm accessing and integrating the specialized
knowledge of its employees” (Grant 1996, p. 116).

There are numerous studies in the strategic management literature that define
organizational capabilities as bundles of routines that are distinct and also interrelated (Amit &
Schoemaker, 1993; Henderson & Cockburn, 1994; Hult, Ketchen Jr, & Nichols Jr, 2003;
Prahalad & Hamel, 1990; Stalk, Evans, & Shulman, 1992). The complex nature of the
interrelated routines makes organizational capabilities difficult to see much less to be imitated by
a firm’s competitors (Tanriverdi & Venkatraman, 2005). An organizational capability is the
“strength or proficiency of a bundle of interrelated routines for performing specific tasks” (Peng
2008, p. 736). Organizational capabilities can be generally classified into two groups —
capabilities that enable a firm to conduct basic functional activities and capabilities that enable a

firm to improve and renew existing activities (Collis, 1994; Henderson & Cockburn, 1994).
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Process or Continuous Manufacturing (i.e., food, petroleum, chemicals, etc.)

64. Do you have an employee(s) whose full-time job is to implement and/or direct process
improvements within your company? *

Yes

No

** Help requests, contact survey@zoompanel.com

Please rate your level of agreement or disagreement on the following questions.

65. Any manufacturing company can apply process improvement methodologies like Lean
and/or Six Sigma to improve firm performance. *
(Assume effective implementation)

Strongly
Disagree Disagree Undecided Agree Strongly agree

66. The competitive performance of my company has improved due the application of
Lean and/or Six Sigma. *
(Competitive performance as measured by market share, profitability, revenue growth
rate, etc.)

Strongly
Disagree Disagree Undecided Agree Strongly agree

** Help requests, contact survey@zoompanel.com

New Page

Thank you for taking our survey! Your participation is very much appreciated.

If you wish to receive a copy of the results of this study, please email your request to
mjordan6é @student.gsu.edu. A copy of the results will be emailed to you at no cost.
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Appendix A2: Survey Filter logic

Filter# | IF condition is true, then redirect respondent back to Zoomerang
IF
The answer to Question #1 is in list General Services, Healthcare, Retail, Transport &
Distribution, Government or Education
1
OR
The answer to Question #2 is in list Purchasing, Human Resource Management, Sales &
Marketing or Financial or Accounting
IF
5 The answer to Question #4 is in list “Not yet started” or “Don't Know”
OR
The answer to Question #5 is exactly equal to “None”
IF
The answer to Question #7 is exactly equal to “Don't know”
AND
The answer to Question #8 is exactly equal to “Don't know”
3 AND
The answer to Question #9 is exactly equal to “Don't know”
AND
The answer to Question #10 is exactly equal to “Don't know”
OR
The answer to Question #15 is in list 2, 3, 4, 5, 6, 7 or “Don't know”
IF
The answer to Question #20 is exactly equal to “Don't know”
4
AND
The answer to Question #21 is exactly equal to “Don't know”
IF
The answer to Question #23 is exactly equal to “Don't know”
5 AND
The answer to Question #24 is exactly equal to “Don't know”
AND
The answer to Question #25 is exactly equal to “Don't know”
IF
The answer to Question #26 is exactly equal to “Don't know”
6 AND
The answer to Question #28 is exactly equal to “Don't know”
AND
The answer to Question #29 is exactly equal to “Don't know”
IF
The answer to Question #30 is exactly equal to “Don't know”
7 AND

The answer to Question #32 is exactly equal to “Don't know”
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IF
The answer to Question #33 is exactly equal to “Don't know”

AND

The answer to Question #34 is exactly equal to “Don't know”
8

AND

The answer to Question #36 is exactly equal to “Don't know”

OR

The answer to Question #35 is in list 1, 2, 3, 4, 5, 6 or “Don't know”

IF

The answer to Question #40 is exactly equal to “Don't know”
9 AND

The answer to Question #41 is exactly equal to “Don't know”

AND

The answer to Question #42 is exactly equal to “Don't know”

IF

The answer to Question #43 is exactly equal to “Don't know”
10 AND

The answer to Question #44 is exactly equal to “Don't know”

AND

The answer to Question #45 is exactly equal to “Don't know”

IF

The answer to Question #48 is exactly equal to “Don't know”
11 AND

The answer to Question #49 is exactly equal to “Don't know”

AND

The answer to Question #50 is exactly equal to “Don't know”
12 IF

The answer to Question #52 is in list -3, -2, -1, “About the Same,” +1, +2 or “Don't know”
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Appendix B1: Descriptive Statistics (Normalization Analysis)

Statistics
S0C2 SOC3 EXT2 EXT3 COM1 COM3 INT2 INT3 IMP1
N Valid 172 170 169 170 171 171 170 171 172
Missing 0 2 3 2 1 1 2 1 0
Mean 5.08 5.08 5.49 5.36 5.56 5.53 5.09 5.27 5.60
Std. Error of Mean 107 .109 .108 .104 116 .103 122 119 .105
Median 5.00 5.00 6.00 6.00 6.00 6.00 5.00 6.00 6.00
Mode 5 5 6 6 7 6 6 6 7
Std. Deviation 1.402 1.427 1.398 1.361 1.519 1.343 1.596 1.561 1.375
Variance 1.965 2.036 1.954 1.853 2.307 1.804 2.547 2.436 1.891
Skewness -.716 -.631 -1.021 -.760 -1.101 -.750 -.863 -.993 -.926
Std. Error of Skewness .185 .186 .187 .186 .186 .186 .186 .186 .185
Kurtosis .269 .134 711 .156 .562 -.346 .013 .199 .270
Std. Error of Kurtosis .368 .370 .371 .370 .369 .369 .370 .369 .368
Range 6 6 6 6 6 5 6 6 6
Statistics
IMP2 IMP3 INN1 INN2 cust cus2 COO1 Cc002 CO03
N Valid 172 171 172 171 171 169 171 171 171
Missing 0 1 0 1 1 3 1 1 1
Mean 5.56 5.58 4.74 4.39 5.02 5.43 5.55 5.49 5.40
Std. Error of Mean .102 .103 117 119 121 .104 .101 .103 .120
Median 6.00 6.00 5.00 4.00 5.00 6.00 6.00 6.00 6.00
Mode 67 6 5 4 5 6 6 6 6
Std. Deviation 1.343 1.341 1.528 1.551 1.583 1.353 1.320 1.348 1.574
Variance 1.804 1.797 2.335 2.404 2.505 1.830 1.743 1.816 2.477
Skewness -.880 -1.191 -.515 -.274 -.570 -1.088 -1.048 -.866 -1.066
Std. Error of Skewness .185 .186 .185 .186 .186 .187 .186 .186 .186
Kurtosis .181 1.212 -.354 -.562 -.219 1.221 .897 .240 .540
Std. Error of Kurtosis .368 .369 .368 .369 .369 .371 .369 .369 .369
Range 5 6 6 6 6 6 6 6 6
Statistics
REST RES2 RES3 REC1 REC2 REC3 COs1 COs2 COs3
N Valid 172 171 172 171 171 171 171 169 168
Missing 0 1 0 1 1 1 1 3 4
Mean 4.90 4.73 4.86 5.50 5.44 5.44 -.23 -.28 -.24
Std. Error of Mean .120 113 .106 .095 .095 .105 .108 .108 .108
Median 5.00 5.00 5.00 6.00 6.00 6.00 .00 .00 .00
Mode 5 4 6 6 6 6 0 -1 -1
Std. Deviation 1.577 1.475 1.391 1.238 1.242 1.877 1.407 1.398 1.398
Variance 2.487 2177 1.934 1.534 1.542 1.895 1.980 1.955 1.955
Skewness -.496 -.516 -.473 -.787 -1.176 -1.073 .014 .189 .154
Std. Error of Skewness .185 .186 .185 .186 .186 .186 .186 .187 .187
Kurtosis -.496 -.147 -.417 .196 1.5385 .570 -.553 -.375 -.341
Std. Error of Kurtosis .368 .369 .368 .369 .369 .369 .369 .371 .373
Range 6 6 6 5 6 6 6 6 6
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Statistics

QPE1 QPE2 QPE3 QPE4 QPE5 DEL1 DEL2 FLE1 FLE2
N Valid 172 171 171 172 172 172 172 170 172
Missing 0 1 1 0 0 0 0 2 0
Mean 1.54 1.64 1.73 1.56 1.84 1.44 1.47 1.23 1.45
Std. Error of Mean .095 .093 .098 .089 .088 .094 .092 .088 .100
Median 2.00 2.00 2.00 2.00 2.00 2.00 2.00 1.00 2.00
Mode 22 2 3 3 22 2 2 13 2
Std. Deviation 1.239 1.216 1.279 1.166 1.148 1.234 1.211 1.141 1.313
Variance 1.536 1.478 1.636 1.359 1.318 1.522 1.467 1.302 1.723
Skewness -.448 -.657 -.956 -.243 -.896 -.579 -.391 -.147 -.604
Std. Error of Skewness .185 .186 .186 .185 .185 .185 .185 .186 .185
Kurtosis -.760 -.310 .550 -.954 197 .016 -.656 -.665 -.128
Std. Error of Kurtosis .368 .369 .369 .368 .368 .368 .368 .370 .368
Range 5 5 6 5 5 6 5 5 6

Statistics
QALS5 QAL10 QAL11 QAL12 QAL13 QAL14 SOC X EXT_X COM_X
N Valid 157 172 172 172 172 172 170 168 170
Missing 15 0 0 0 0 0 2 4 2
Mean 2.01 1.44 .31 3.06 1.39 .73 5.082 5.426 5.535
Std. Error of Mean .080 .038 .035 .091 .037 .034 .1013 .0971 .0986
Median 2.00 1.00 .00 4.00 1.00 1.00 5.000 5.500 6.000
Mode 2 1 0 4 1 1 5.0 5.5 5.5
Std. Deviation 1.006 .497 .465 1.198 .489 .447 1.3209 1.2581 1.2855
Variance 1.013 .247 217 1.435 .239 .200 1.745 1.583 1.653
Skewness .815 .260 .809 -.774 .457 -1.027 -.730 -.850 -.967
Std. Error of Skewness .194 .185 .185 .185 .185 .185 .186 .187 .186
Kurtosis -.361 -1.955 -1.362 -1.062 -1.812 -.957 714 173 .355
Std. Error of Kurtosis .385 .368 .368 .368 .368 .368 .370 .373 .370
Range 3 1 1 3 1 1 6.0 5.5 5.0
Statistics

INT_X IMP_X INN_X CUs X CO0_X RES X REC X COs X QPE_X
N Valid 170 171 171 169 170 171 171 168 171
Missing 2 1 1 3 2 1 1 4 1
Mean 5.194 5.581 4.558 5.234 5.486 4.825 5.464 -.250 1.661
Std. Error of Mean .1165 .0915 .1065 .1025 .0969 .0996 .0909 .0970 .0810
Median 5.500 6.000 4.500 5.500 5.667 5.000 5.667 -.333 1.800
Mode 6.0 6.0 4.0 5.0 5.7% 5.7 6.0 -7 3.0
Std. Deviation 1.5193 1.1966 1.3931 1.3319 1.2640 1.3022 1.1884 1.2572 1.0590
Variance 2.308 1.432 1.941 1.774 1.598 1.696 1.412 1.581 1.121
Skewness -.944 -1.052 -.444 -.823 -1.017 -.491 -1.115 112 -.757
Std. Error of Skewness .186 .186 .186 .187 .186 .186 .186 .187 .186
Kurtosis .164 .715 -.138 .627 .596 -.182 .978 -.315 .020
Std. Error of Kurtosis .370 .369 .369 .371 .370 .369 .369 .373 .369
Range 6.0 5.3 6.0 6.0 5.3 6.0 5.7 6.0 4.8
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Statistics

DEL_X FLE X KNOW OPCAP OPPER

N Valid 172 170 163 167 166
Missing 0 2 9 5 6

Mean 1.453 1.347 5.327 5.181 1.055
Std. Error of Mean .0890 .0814 .0882 .0759 .0568
Median 1.500 1.500 5.500 5.306 1.088
Mode 2.0 2.0 5.42 4.92 .4
Std. Deviation 1.1676 1.0618 1.1260 .9805 .7319
Variance 1.363 1.127 1.268 .961 .536
Skewness -.544 -.245 -.883 -.775 -.114
Std. Error of Skewness .185 .186 .190 .188 .188
Kurtosis -.229 -.474 .637 .615 -.121
Std. Error of Kurtosis .368 .370 .378 .374 .375
Range 5.0 4.5 5.4 5.3 3.9

a. Multiple modes exist. The smallest value is shown
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