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ABSTRACT
ESTABLISHING RELATIONSHIPS BETWEEN RISK MANAGEMENT AND
KNOWLEDGE TRANSFER
Garrett. S. Haltiwanger
Old Dominion University, 2012
Director: Dr. Rafael E. Landaeta

Risk management (RM) and Knowledge management (KM) have mostly been treated
as separate management philosophies. Risk management is a widely taught topic in
academia and is practiced in industry. Knowledge management is being taught at
increasingly more colleges and many companies are discovering a need for managing
knowledge. This dissertation shows that some research has been conducted to apply the
principles of knowledge management in establishing risk management plans. To a lesser
extent there has been research conducted to apply the philosophies of risk management to
identifying knowledge gaps and maintaining corporate knowledge. Both risk
management and knowledge management are broad fields. The literature review
uncovers the planning, identification, analyzing, handling, documenting, and monitoring
of risks as key areas of consideration for risk management. It additionally reveals
knowledge transfer in the form of lessons learned, best practices and near misses as a
focal investigation point for knowledge management. The question answered in this
dissertation is “Does knowledge transfer have a positive impact on risk management
capabilities?”

A conceptual model of the relationships across knowledge transfer and risk

management was buiit and six hypotheses were identified and statistically tested using



data collected from the project environment. A data collection instrument was
developed, vetied through peer review, and distributed using the Internet. Ninety
complete responses were collected and provided the raw data to statistically test the
validity of the measures and the hypotheses. The results support the general hypothesis
that an increase in knowledge transfer will have a positive impact on risk management
capabilities in projects. Another significant result is the amount, direction, and strengths
of the significant statistical correlations found in this research across the measures of
inter- and intra-knowledge transfer in projects and project risk management. The results
of this research show that of the knowledge transfer methods considered in this study
(i.e., best practices, lessons learned, and near misses) best practices have the highest
number of significant statistical correlations across the measures used, including the
strongest correlation found in this investigation. Additionally, it was also noted in the
results that inter-knowledge transfer was significantly correlated with 70% more risk
management measures than intra knowledge transfer. These results have implications for

academics and engineering managers and suggest areas for future research.



This dissestation is dedicated to my son, Jacob Haltiwanger. Continue to strive to
understand the universe around you. It is through our environments we learn about
ourselves. This dissertation is also dedicated to my wife, Kara Haltiwanger. Keep your
drive for learning strong and your dedication to teaching the next generation close to your

heart.

“Being unconquerable lies with yourself; being conquerable lies with the enemy.”

-Sun-Tzu
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CHAPTER 1

INTRODUCTION

Problem Statement

Academia teaches risk management (RM) and knowledge management (KM).
Companies institute risk management plans and knowledge management plans. Some
companies have entire departments or groups dedicated solely to either risk management
or knowledge management. But how well do we understand how the two philosophies
correlate?

The two philosophies of RM and KM do share common traits (Webb, 2007). Some
companies are starting to understand there are links between the two (Neef, 2005).
Indeed it is hard to manage one without managing the other (Lelic, 2002). Does one
philosophy belong in the domain of another? Is a major benefit of managing knowledge
the ability to enhance the effectiveness of risk management (McElroy, 2003)? Or, can
risk techniques be used to mitigate knowledge loss? The International Atomic Energy
Agency (IAEA) uses risk management techniques to identify areas of critical knowledge
and potential knowledge loss (Kolisov, Mazour, & Yaney, 2006). Or can the two
philosophies be utilized in a more symbiotic manner? The Exploration Systems Mission
Directorate (ESMD) at the National Aeronautic and Space Administration (NASA) is
taking a knowledge-based risk approach (Lengyel, 2008). In this approach lessons

learned from past projects can be turned into risk records for future projects.



Additionally, identification and mitigation methods for a potential risk are in turn

recorded as lessons learned.

Research Question

Understanding what aspects of knowledge management have a role in managing risks
could potentially allow engineering managers to focus their resources on those specific
aspects. The literature review revealed that indeed principles of knowledge management
can be applied to risk management. The literature review also showed that principles of
risk management can be applied to knowledge management. However, there is a large
gap in our understanding of how the two philosophies interrelated. Literature reviewed
for this dissertation showed that key aspects of risk management to consider are risk
planning, risk identification, risk analysis, risk handling, risk documentation, and risk
monitoring. Research also showed that knowledge transfer is a key component for
consideration in knowledge management. Knowledge transfer in the form of lessons
learned, best practices, and near misses both within a project setting, intra-knowledge
transfer, and across projects, inter-knowledge transfer, have been studied. The gap
analysis conducted for this paper revealed that currently there is no research on how
knowledge transfer in the form of lessons learned, best practices, and near misses itpact
the five key areas of risk management listed above. This paper will focus that identified
gap. The research question is “Does knowledge transfer have a positive impact on risk
management capabilities?” An answer to this question will bridge a gap in the body of

knowledge, benefiting industry and academia alike.



Relevance of This Research

For risk management researchers the literature review establishes clear links between
managing knowledge and managing risks. The literature review also identifies the wide
gap in the body of knowledge concerning the links between risk management and
knowledge management. This research establishes correlations between risk
management and knowledge transfer. These correlations provide a basis for a better
understanding of the relationships between knowledge transfer and risk management and
provides areas for future research.

For knowledge management researchers the benefit is similar to that for risk
management researchers. This research shows a positive relationship between
knowledge transfer and risk management capabilities. Additionally, the research
conducted looks at the correlations between specific aspects of knowledge transfer (best
practices, lessons learned, and near misses). Understanding the correlations to risk
management capabilities will not only help bridge a gap but give additional areas to
explore deeper.

For industry, answers to the research question have practical benefits. By
providing a better functional understanding of the relationship between knowledge
transfer and risk management in project based environments decision makers can better
direct resources and improve on the quality of their RM and KM programs. Empirical
data will be provided that can help when trying to decide where to allocate limited funds.
The research will investigate several moderating factors to the process including the
length of a project, number of team members in a project, company size, project cost, and

personal experience. Understanding the role these factors play in the effectiveness of risk



management will allow for companies to improve upon their risk management and

knowledge management plans.



CHAPTER 2

LITERATURE REVIEW

Introduction

The ancient military philosopher Sun Tzu stated “If you know the enemy and know
yourself, you need not fear the result of a hundred battles. If you know yourself but not
the enemy, for every victory gained you will also suffer a defeat. If you know neither the
enemy nor yourself, you will succumb in every battle” (as cited in Sawyer, 1994). What
holds true then holds true today. The more that is known about a task and the risks
associated with that task then the likelihood of success completing that task increases.
Risk management and knowledge management are two domains that are taking root in
the business management realm that deal directly with knowledge and identifying pitfalls.
Risk management is an established business practice and is widely taught in academia.
Knowledge management is gaining traction in business and is increasingly being taught
as well. This paper investigates the links between the two philosophies, identifies the
existing gap, and offers a conceptual model linking a specific aspect of knowledge
management indentified in the gap, knowledge transfer, to risk management.

Knowledge transfer is the process through which one entity (individual, group,
department, division, etc) is affected by the experience of another (Argote & Ingram,
2000). The field of knowledge management is large including the areas of knowledge
identification, knowledge capture, knowledge creation, knowledge capture, and

knowledge transfer (Kitaev & Kolisov, 2011). The literature review conducted for this



paper revealed that knowledge transfer had been studied in relation to risk management
capabilities but a gap existed in the empirical data proving the influence of knowledge
transfer on risk management capabilities. Furthermore, the literature review conducted
revealed that research has been conducted showing that lessons learned, best practices,
and near misses are important components of knowledge transfer and have been
empirically studied showing their impact as components of knowledge transfer.
However, these components of knowledge transfer as an aggregate have not been
empirically studied to show their influence on risk management. Lessons learned, best
practices, and near misses are considered key components of knowledge transfer by this
research paper and future references to knowledge transfer imply the subset of these three
categories.

Barquin (2006) drives home the importance of risk management by citing the
compromise of the personal data of 26 million veterans when a laptop was stolen from
the Department of Veteran Affairs in 2006. Barquin indicates that if one looks at risk as
a subset of the knowledge domain then many of the knowledge management practices
clearly apply. Another author, Webb (2007) does not subvert one philosophy to the other
but does find common teachings. Webb lists some shared traits of the KM and RM
philosophies as: organizational wide involvement, enhancement to corporate strategy,
sharing culture, encouraging lessons learned, technology acting as an enabler not a driver,
and heavy reliance on business intelligence. This paper seeks to answer the research
question: “Does knowledge transfer have a positive impact on risk management
capabilities?” This question is addressed through a literature review and

conceptualization of the relationships between risk management and knowledge transfer.



Knowledge Management Applied to Managing Risk

What is risk and what is risk management? Kaplan and Garrick (1981) state that to
define risk one is really asking: “What can happen?”, “How likely is that to happen?”,
and “If it does happen, what are the consequences?” According to Haimes (1991) in
managing those risks we need to answer: “What can be done and what options are
available?”, “What are the trade-offs in terms of all costs, benefits, and risk?”, and “What
are the impacts of current management decisions on future options?” Risk management
includes planning, identifying, analyzing, handling, monitoring, and documenting risks
(Conrow, 2005). Conrow indicates it is essential that risk documentation be a part of
these processes. Documentation is an essential part of feedback and this feedback loop is
a cornerstone of both risk and knowledge management. The five areas identified by
Conrow, risk planning, risk identification, risk analysis, risk handling, risk monitoring,
and risk documentation, are used as the fundamental definition of risk management for
this research. Further references to risk management in this paper imply consideration of
those five categories.

Risk management, in one form or another, has been around for many centuries
(Haimes, 2001). There may not have been an acknowledgement of the practice or
following of cutrent doctrines, but Haimes (2001) points to the durability of the ancient
pyramids to support his claim. Risk management gained focus and a formalized
approach in the 1900s. In 1921, Knight published Risk, Uncertainty and Profit. Knight
discusses the difference between uncertainty, which cannot be measured, and risk, which
can be measured (i.e., reducible and irreducible uncertainty). In 1971, Arrow published

Essays in the Theory of Risk Bearing where he discusses the concept of moral hazard and



optimal risk-bearing allocations. Haimes (2001) ultimately points to the formation of the
Society for Risk Analysis in 1980 to show the evolution of risk management.

Risk management relies on the quality of knowledge and the efficient transfer of that
knowledge. Risk researchers are beginning to study the interrelationships. Halpem-
Felsher, Millstein, Ellen, Adler, Tschann, and Biehl (2001) investigated risk judgment in
health promoting and heaith compromising behaviors. The researchers look at the effects
of personal experience and learned knowledge on risk judgments. For example, the
researchers state that those that have experienced an event are more likely to believe that
event may happen again to them. In developing a risk assessment program they state that
this fact needs to be taken into account and controlled for. Interestingly enough their
research showed that participants who had experienced a behavior, both with a negative
outcome and without a negative outcome, did not show significant differences in risk
judgments. However, there was a significant difference between the risk judgments
between those with and without the behavioral experience. Generally the more
experience a participant had with a behavior (i.e. drinking and driving) the lower the risk
judgment for a negative outcome (i.e. wreck) was. The authors warn about correlation
and causal effects. It cannot be determined from this research if lower risk judgment
leads to risky behavior or if lack of experiencing a negative outcome after experiencing a
behavior lowers the individuals risk judgment. The researchers did show a correlation
between those that had tacit knowledge of an event and their risk judgment versus those
that had explicit knowledge and their risk judgment. Tacit knowledge as explained by
Polanyi (1958) is personal knowledge that is hard to share through non-verbal, and

sometimes even verbal, methods. Explicit knowledge is formalized and codified (Brown



& Duguid, 1998). The research of Halpern-Felsher, et al. (2001) shows a correlation
between tacit knowledge and risk identification and handling but does not address
knowledge transfer or other categories of risk management (i.€. planning, analysis,
monitoring and documentation).

Fischhoff (1975) studies the effects of explicit knowledge on the effects of judgment.
Fischhoff uses the terms hindsight and foresight. A hindsightful judge has outcome
knowledge were as a foresightful judge does not. Questions the researcher looked to
answer were how knowledge of the outcome of an event affects judgment and how aware
an individual is of the effects that knowledge has on his or her perceptions. His
hypotheses were that receiving outcome knowledge increases the perceived probability of
occurrence and that the individual is not aware that his perception has changed due to this
knowledge. The researcher used experimental group his or her where the subjects were
giving a historical event and several possible outcomes. The groups were either given no
additional information, the correct outcome, or an erroneous outcome. The subjects were
asked to rate the probabilities of the outcomes. Several variations of the experiment were
conducted. Fischhoff’s conclusion was that knowledge (explicit) had an effect on
judgment even when the judge took pains to make impartial probability assessments,
Fischhoff’s work concentrates on one particular form of knowledge, explicit, as it relates
to only a few areas of risk management, identifying and analyzing risks. These two
examples, Halpern-Felsher, et al. (2001), and Fischhoff (1975), show that there is an
understanding that knowledge must be considered in the field of risk management. The
researchers do not address knowledge transfer specifically in relation to risk management

as defined by Conrow (2005).
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Basili, Caldiera, and Rombach (1994) developed an infrastructure called the
Experience Factory that has relevance to risk management. The basis 1s a feedback loop
of lessons learned and re-use of experience. An important aspect of this research is that it
uses lessons learned as a component of the knowledge transfer process. The feedback
loop is used to cut costs, reduce risk associated with repeating mistakes, and minimize
schedule impacts associated with redundant actions. Though the Expenience Factory
focuses on the general importance of lessons learned and not specifically as it relates to
risk management, similar ideas can be found of using knowledge management to reduce
risks. NASA has made extensive use of analyzing risks using both risk and knowledge
management principals. The Science Applications International Corporation (SAIC)
produced a detailed risk assessment of the potential of losing a space shuttle in 1995.
SAIC used event and fault trees as the basis for the analysis. The trees were combined
into functional failure categories and then into an integrated model. From this model a
probabilistic risk assessment was created using historical empirical data gathered from
flight and test operations from shuttle components, data from other types of launch
vehicles, and data from components of “shuttle surrogates.” This model has at its roots
knowledge management principles for obtaining, storing, using, and re-using the data.
NASA has also developed many different knowledge management plans for sharing data
within and across programs which reduce various program risks (Leonard & Kiron,
2002). Basili, Caldiera, and Rombach (1994) establish the importance of lessons learned
when considering knowledge transfer.

Colton and Ward’s (2004) research considers tacit knowledge transfer through story

telling. The authors emphasize story telling as a relatively unused method that they claim
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is an effective way to transfer knowledge within an organization. Among the disciplines
that the authors specifically mention as showing positive results using story telling are
change management and risk management. Story telling is effective in managing
uncertainty and developing an awareness among staff (Colton & Ward., 2004). The
authors are not advocating story telling as the quantitative method to obtain numerics to
help manage uncertainty but rather story telling as a tool to convey the message (i.e., the
knowledge) the numbers produce. The authors, while demonstrating the importance of
tacit knowledge transfer, do not address the components of risk management directly.

Within the financial industry Jones (2003) explores the benefits of knowledge
management. Jones presents a method of measuring the benefits of KM through case
study. First a knowledge management plan was constructed to improve advice and legal
consultation that the company under study provides to the financial industry. From this a
score card was devised that quasi-quantitatively measured the plan’s effectiveness. The
main benefit listed in the area of risk was improvement of the quality of advice and a
reduction in risk of legal experts not being current or aware of contemporary changes.
Jones’ research does show the importance of knowledge transfer of best practices.
However, Jones’ research was focused on the wider field of knowledge management and
did not specifically look at knowledge transfer as it impacts risk management.

Aase and Nybg (2005} investigate high-risk industries. These are industries in which
accidents could result in catastrophic loss of property or life. They state that these
industries often do not have the luxury of learning through trial and error or from failures
and must rely on models. They investigate alternative learning methods for collecting,

developing, understanding, and disseminating tacit knowledge. According to the authors
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high risk industries are characterized by complexity, interdependencies, and proximity to
hazards. Organizational redundancy can help. Redundancy can take the shape of safety
margins and redundancy built into structure and equipment as well as organizational
structure (cooperation, level of competence, and procedures). However, organizations
must also rely on the ability to learn from unprecedented occurrences and “what-if”
scenarios.

Aase and Nybg (2005) discuss requisite variety, which is internal diversity to match
the variety and complexity of the environment. They also discuss informational richness
which is highest in a tacit environment and declines as the information is transferred
more explicitly according to the researchers. The authors state the importance of
knowledge as it relates to risk. They list four distinct knowledge categories based on
Cook and Brown, (1999): individual and tacit, individual and explicit, group and tacit,
and group and explicit. These researches use a model-based and practice-based
perspective. According to the researchers, model-based learning means disseminating
and utilizing knowledge that is explicit whereas practice-based knowledge is mainly tacit
in nature. The anthors support practice-based learning but state both methods are needed.
Under the model-based approach they discuss technical route to safety and normative
route to safety. The technical route to safety relies heavily on the design of safety using
technology. The normative route to safety uses rules, procedures and regulations to
govern individual and collective behaviors. Neither approaches take into account extreme
events according to the authors.

Practice-based learning promotes the use of imagination and requisite variety. Under

this umbrella the authors list improvisation, intelligent failure promotion, storytelling,
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collective training, and case study sessions as ways to enhance safety. The authors insist
that even scenarios with low probabilities of occurrence need to be contemplated and
played out. The authors conclude that most high risk industries use model-based
approaches and that these approaches do add significant value. However, the robustness
of this learning can greatly be enhanced by adding practice-based learning. The authors
show the importance of knowledge transfer in high risk industries but do not test the
relationship of knowledge transfer on risk management.

Regev, Shtub, and Ben-Haim (2006) use the concept of knowledge gap analysis to
manage risks. The researchers point out that “A Guide to the Project Management Body
of Knowledge,” or PMBOK®, lists project risk management as one of the nine areas of
bodies of knowledge for project management. Regev, et al.”s (2006) use of knowledge
gap analysis is based on Ben-Haim and Laufer’s (1998) non-statistical approach for
analyzing risks. This framework evaluates the gap between the information available to a
project manager and the information that is needed to develop a reliable schedule. The
researchers note that spiral models, established in the computer software development
industry, use a similar idea. The spiral model focuses on the widest knowledge gap at
each cycle and attempts to reduce or eliminate that gap. The process is repeated until the
project is completed. The researchers claim that this method of risk analysis is especially
beneficial where lack of past data, i.e. research and development, make statistical risk
quantification unreliable. Regev, et al. consider the implications of knowledge transfer
through an interactive process and the effects it has on risk analysis in building a detailed
model on identifying knowledge gaps for risk analysis but do not test the relationship of

knowledge transfer on risk management.
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Dillon and Tinsley (2005) look at the interpretation of “near miss” events. The
researchers describe a “near miss” event as one in which the outcome is not hazardous
but in which a hazardous or fatal event could have occurred. Their research supplied
evidence that knowledge gained from a near miss experience, either tacit or explicit
knowledge, does skew judgment. Their research also showed that an increase in
cognitive load can influence the bias of decision making (i.e. the more a judge has to deal
with, as in a crisis situation, the more likely that person is to rely on experience and past
knowledge rather than on statistical data). Dillon and Tinsley’s findings support Klein, et
al’s. (1989) Recognized Prime Decision (RPD) Making Model. In the RPD, the decision
maker relies on knowledge, training, and experience to recognize and select a plausible
course of action. Dillon and Tinsley’s (2005) findings are important in the risk
mitigation field as they allow risk managers to attempt to account for and control these
factors. Their findings are important to the knowledge management field as it shows
direct impact of knowledge bias in a crisis situation and the potential impact for
knowledge workers attempting to gain information in a crisis situation. The authors
establish importance of studying not only events that have occurred but events that
almost occurred. They show the knowledge transfer aspect but do not directly show the
relationships between near misses and the components of risk management.

Kim and Miner (2007) take an approach of looking at failures and near failures.
From a risk point of view the researchers provide qualitative evidence that failure
experience can modify risk behavior. Entities learn from failure and near failure by
reducing the risk from what they perceive as leading to that event. From a knowledge

management point of view the researchers emphasize the importance of studying near
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failures. They state that near failures not only provide information on events that lead an
organization (or project) to the brink of failure but also contain information on how that
particular situation was overcome. The researchers provide evidence that not only
successful lessons learned need to be captured but knowledge of areas of risk and near
failures and near misses need to be captured as well. Again, the authors establish
importance of studying not only events that have occurred but events that almost
occurred. They show the knowledge transfer aspect but do not directly show the
relationships between near misses and the components of risk management.

The gap appearing from the literature review on knowledge management applied to
managing risks is in the area of knowledge transfer as it applies to risk management. The
researchers either look at knowledge transfer and mention implications to risk
management but do not test the relationship (Aase and Nybg, 2005; Basili, Caldiera, &
Rombach, 1994; Colton & Ward, 2004; Dillon and Tinsley’s, 2005; Jones, 2003; Kim
and Miner, 2007; Regev, Shtub, & Ben-Haim, 2006 ) or they do not specifically address
knowledge transfer in their risk management research (Fischhoff, 1975; Halpern-Felsher,
Millstein, Ellen, Adler, Tschann, & Biehl, 2001). Additionally the literature review is
establishing areas of knowledge transfer that must be considered: lessons learned (Basili,
Caldiera, & Rombach, 1994), best practices (Jones, 2003), and near misses (Dillon &
Tinsley’s, 2005; Kim & Miner 2007). These researchers provide evidence that these
individual components of knowledge transfer do influence aspects of risk management
capabilities but the aggregate has not been empirically studied with respect to risk
management as defined by Conrow (2005). Table 1, at the end of the literature review,

summarizes the literature on knowledge management as it applies to managing risks and
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the identified gaps.

Risk Management Applied to Managing Knowledge

Knowledge management has roots beginning in the early 1900s. Taylor (1911) laid a
groundwork frame for scientific management. In the 1950s and 1960s, organizational
learning gained traction by the efforts of researchers like Cangelosi and Dill (1965) and
Cyert and March (1963). In 1978, Argyris and Schon advanced a theory of using single-
loop versus double-loop methods of learning. In 1989, Ackoff produced his idea that
content of the mind could be placed into five categories: data, information, knowledge,
understanding, and wisdom. According to Ackoff this was a hierarchy where data were
raw input, information was processed data, knowledge was the application of data and
information, understanding was the ability to synthesize knowledge, and wisdom was
moralistic and ethical evaluation of the previous categories. Knowledge management
formally became a major field in the 1990s. Prusak (2001) states that the advent of
computing technology and power helped to show the increase value of knowledge. With
access to information becoming ever more available the value of cognitive skills becomes
more evident. Prusak states that in 1993 he and a few colleagues held the first dedicated
knowledge management conference. Along the lines of Ackoff (1989), the attendees felt
that knowledge was inherently different from data or information and that even
“perfectly” managed information alone would not lead to greatly improved productivity.
However, at the time there were few knowledge management projects under study.
During this time the knowledge management field was being expanded by researchers

like Nonaka and Takeuchi (1995) and Leonard-Barton (1995).



17

Prusak (2001} discusses: Kenneth Arrow’s 1962 article “Learning by Doing”; the
Rand Corporation analyzing and codifying the effects of decreased production time, and
improving quality of repetitive projects in the 1950s; and Emile Durkheim’s (1895) social
fact, or the real behaviors of sociological thinking. Prusak indicates that knowledge
management is founded on concepts such as these; the studying of how people and
groups share, or do not share, knowledge. He claims that knowledge tools need to be
developed from observation and not purely from theory. According to Prusak three
practices have added the most content to the body of knowledge: information
management, quality management, and the human capital movement. He posits that both
information management and knowledge management focus on the user and not
necessarily the technology. He believes that while knowledge management does not
have processes that lend themselves to easy measurement it does focus on the same goals
as quality management: internal customers, overt processes, and shared goals. Similarly,
he believes that while knowledge management tends to focus on groups and the human
capital movement tends to focus on the individual, both try to emphasize the value of
individuals to organizational leaders. Nonaka and Teece (1998) note that while research
was initiated by management researchers a vast field of disciplines: economics,
psychology, sociology, cognitive science, etc have contributed as well. Nonaka and
Teece also encourage exploring entrepreneurial capabilities versus administrative
capabilities.

Prusak (2001) surmises that knowledge management has two possible futures. It
could go the path of quality and become imbedded into organizational thinking or it could

go the path of “re-engineering” and become a hype that is quickly replaced with the new
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flavor of the day. Nonaka and Teece (1998) suggest that competitive advantage in open
economies flows from knowledge assets that are hard to replicate. They promote the
quantification of intangible assets though they admit it is a formidable undertaking. The
authors indicate that little is known about information, knowledge and competencies
economics and that these areas must be developed. One path to give KM more credence
is to show definite metrics. Bose (2004) shows that measuring the benefits of knowledge
management is difficult. Leveraging from Soliman and Youssef (2003) and Wainwright
(2001), Bose defines knowledge as information that is “contextual, relevant and
actionable” (p. 458). Bose further presents the following knowledge management
process model: create knowledge, capture knowledge, refine knowledge, store
knowledge, manage knowledge, and disseminate knowledge. He states that the three
goals of knowledge management are to leverage the organization’s knowledge, create
new knowledge, and increase coliaboration. Bose (2004) believes that enablers for this
model can be grouped into the categories of technology, culture, infrastructure, and
measurement.

Bose’s (2004) research leverages off of several studies on measuring intellectual
capital: Intellectual Capital Management Group (Ahmed, Lim, & Zairi, 1999); Canadian
Management Accountant’s Report (CMA, 1999); Universal Intellectual Capital Report
(Von Krough, Roos & Kleine, 1999); and Roos, Roos, Dragonetti, and Edvinsson’s study
in 1998. Each study lists main categories (e.g, Intellectunal Capital Management Groups:
value extraction, customer capital, structural capital, value creation, and human capital)
and then lists measurable indicators such as patents pending, training expenses, and

investment in information technology. Bose (2004) also indcates that the balanced
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scorecard is becoming popular in the U.S. The balanced scorecard, developed by Kaplan
and Norton (1996), links an organization's strategies to four key performance areas:
financial, customers, internal processes, and learning/growth. The balanced scorecard
takes into account the tangible (financial) and the intangible (human capital, customer
capital, and structural capital). Like the other models the scorecard uses indicators to
measure the intangible. There is an increase focus on economic value (Bose, 2004). This
is a measure of the company’s finances as well as its capital. Bose connotes that there are
models that take into account intellectual capital, and that for knowledge management to
excel, it must adapt models like these into its framework. Bose’s (2004) comments echo
Prusak’s (2001) discussion on the future evolution of KM.

A risk approach to analyzing and quantifying the potential loss of knowledge would
be extremely valuable along with knowledge management practices for mitigating the
risk. Risk management has multiple methods for quantifying that could be leveraged for
use in knowledge management or blended with knowledge management. Understanding
the probabilities of the events would better allow for the various plans of action and costs
associated with implementing knowledge management processes. Kontio and Basili
(1996) show the use of risk applications to knowledge management as well as knowledge
management applications to risk management in their discussion of the Riskit Method
and the Experience Factory. Both tools were developed at the University of Maryland.
The authors use a knowledge management philosophy of data, information, and
knowledge to describe a given project and the management of risk for the project.
According to Kontio and Basili, project context information defines the project itself and

includes the definition of the risk management mandate for the project. Kontio and Basili
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then describe the Riskit method as a graphical qualitative analysis as a basis before
quantitative analysis is pursued. The authors use a knowledge management approach of
explicit knowledge transfer to define risk and then apply risk methods to qualify and
quantify project knowledge risks. This is coupled with the Experience Factory to blend
RM and KM further in an overall analysis method. The researchers cover Conrow’s
(2005) risk management categories in their research but address only explicit knowledge
transfer and do not show the correlation or causal effects of knowledge transfer on risk
management capabilities (Kontio & Basili, 1996).

Another example of risk management principals used in knowledge management is
detailed in a publication by the International Atomic Energy Agency (IAEA), (Kolisov,
Mazour, & Yanev, 2006). The IAEA uses a risk management approach to analyze loss of
critical knowledge in the nuclear industry. The organization states three specific cases as
the background for this approach: the quickly expanding nuclear capacity of China, the
talent loss and recruitment challenges of Germany, and the aging workforce in the United
States. These problems are abundant in many other countries for many other companies.
The authors consider all of Conrow’s (2005) risk management categories and discuss the
need for best practices but do not test the correlation or causal effects of knowledge
transfer on risk management. For example, in the United States there is a general trend of
an aging workforce in the government as well as govemmént contractors. Ladd and
Ward (2002) cite studies that show that the workforce of the U.S. Air Force is aging and
that the U.S. Air Force is having a difficult time in recrviting and retaining a
knowledgeable workforce. Leonard and Kiron (2002) state that 40% of NASA’s Jet

Propulsion Laboratory (JPL) sector’s scientific and engineering workforce is currently
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eligible for retirement. All of these studies point to a risk of knowledge loss.

In an effort to help its constituents the JAEA provides risk methods to help identify
and mitigate knowledge loss threats. The main course of action is to identify a total risk
factor, for which the IAEA developed a flow chart outlining a process that was
successfully incorporated by the Tennessee Valley Authority. The IAEA uses a ranking
system that resembles that of Haimes, Kaplan, and Lambert (2002). This system allows
for data to be expressed in ordinal form. Risk values are assigned to attrition and the type
of knowledge. These values are then multiplied to obtain a total risk factor. From this a
risk mitigation plan is developed which involves monitoring and evaluating both the plan
and the risks.

There are other articles concerning risk management principles applied to knowledge
management but this area does need more research. Avoidance of costly mistakes and
reduction of risk are among the “proven benefits” listed by Skyrme (1999) of a good
knowledge initiative. This involves not only knowledge of possible consequences but
methods of analysis to evaluate those consequences. Kotnour and Landaeta (2002)
indicate that knowledge management across projects, inter-knowledge transfer, is critical
in both creating and maintaining high performance projects as well as the organization.
Landaeta (2008) evaluates the benefits and challenges of managing knowledge across
projects. According to the author the elements of knowledge management across projects
would promote a better collective understanding in project-based organizations.
However, using project resources to manage projects’ knowledge may divert needed
resources from project work generating project risks that need to be addressed. Kotnour

and Landaeta (2002) present a conceptual model of knowledge management across
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projects. A risk assessment approach to analyzing the causal relationships they identified
would benefit the model in industrial application.

The literature review on risk management applied to managing knowledge shows
conceptual models for using risk management to enhance knowledge management,
however there is a gap in the literature with respect to the empirical testing of the
relationship of knowledge transfer on risk management (Kontio & Basili, 1996; Kolisov,
Mazour, & Yanev, 2006). Additionally, the literature review is showing that both inter-
and intra-knowledge transfer should be considered when managing knowledge in the
project environment (Kotnour & Landaeta, 2002; Landaeta, 2008). Therefore, there is a
gap in the literature with respect to empirical research of the relationships between inter-
and intra-knowledge transfer with risk management in the project environment. Table 1,
at the end of the literature, review summarizes the literature on risk management as it

applies to managing knowledge.

Risk and Knowledge Management

Neef (2005) indicates that some companies are starting to realize the
interrelationships between knowledge management and risk management. According to
Neef many issues that company leaders say prevent them from anticipating and reacting
to crises, 1.e. potential risks, are the same issues that KM experts have been dealing with
for years. Similar to Neef, Lelic (2002) claims that an organization cannot manage its
risks without managing its knowledge. Neef refers to the integration of the two
philosophies as Knowledge Risk Management, KRM. Neef lists four key aspects of
successful implementation of KRM: 1) there must be top level support, 2) “you can’t

manage what you can’t measure” (p. 115), 3) open, transparent and verifiable reporting,
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and 4) a dedicated knowledge management process. Neef’s position is fundamentally
positivistic and constrains KRM to a realm of the discrete and quantifiable. Neef
believes that effective risk management can only be handled through knowledge
management.

Many forward looking companies are recognizing the synergies of the two
management disciplines. Though the relationship is more complex that first thought
(Webb, 2007). Webb believes that RM tends to focus on the controls and KM tends to
focus on innovation and creativity. When trying to provide for a comprehensive
management plan that incorporates both, path divergence and emergence can be
encountered. Stili Webb believes that risk management and knowledge management
have a natural symbiotic relationship. Like Neef (2005), Webb (2007) provides fora
model that combines the two philosophies. Again knowledge management is used as a
foundation for which Webb lays the risk management principles on top off. Martin,
Prior, Ward, and Holtham (2002) focus on the interconnectivity of RM and KM with a
case study of a legal department within the financial services industry. According to the
authors, risk management is a decision process that is based on organization,
interpretation, and application of information. This is deeply tied to knowledge
management which focusing on the understanding of the creation, flow, and storage of
that information. These authors do not offer a model but instead illustrate with the case
study how knowledge management techniques are used in combination with risk
management methods, though it is not always obvious to the practitioner that he is doing
so. In their summary of the case study they conclude that “any risk management

approach requires a better understanding of the current asset value” (p. 7). Information
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and knowledge must be seen as assets in the context of risk (Martin, et al., 2002). The
case study looks at intra-knowledge transfer, knowledge transfer that is contained within
a group and does not look at inter-knowledge transfer, knowledge that is transferred
across groups. The case study also does not discuss the specific correlations of
knowledge transfer as it applies to Conrow’s (2005) risk management categories.

Letens, Van Nuffel, Heene and Leysen (2008) further relate the realm of knowledge
management and risk management in their approach of using a balanced approach for
risk identification. Letens, et al. (2008) adapt Wilber’s (1995) integral theory in their risk
framework. This framework is based on identifying risk as viewed by the individuat or
collective and from an interior or exterior point of view. The interior individual
perspective is classified by the authors as “what the entity experiences” (p. 7) the exterior
individual perspective is classified as “what the entity does” (p. 7) the interior collective
perspective is classified as “what the external environment of the entity experiences” (p.
7), and the exterior collective perspective is classified as “what the external environment
of the entity does” (p. 7) This framework, focused on risk identification, draws parallels
to Nonaka’'s (1994) knowledge conversion processes. Nonaka explores the tacit to tacit,
tacit to explicit, explicit to explicit, and explicit to tacit knowledge conversion processes.
The distinction is made from individual to groups and from internal to external. The
methods of knowledge conversion differ and Letens, et al. (2008) point out so do risks
identified. Letens, et al. state that each of these groups must be considered for a
comprehensive risk analysis. Letens, et al. explore knowledge transfer both explicit and
tacit from within and across groups but only as it applies to one of Conrow’s (2005) risk

management categories, risk identification.
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Ahlemann (2009) developed an architecture for the specification and application of
project management software. His architecture is built around a reference model. Two
attributes a reference model possesses according to Ahlemann are the ability to reduce
risks and the ability to enhance communication of ideas and best practices. Ahlemann
explores and expands upon the existing reference models of Froese (1992} and
Schlagheck (2000). Ahlemann (2009) states that Froese’s (1992) model does not support
work breakdown structures. Real data and “what if” scenarios cannot be evaluated with
Froese’s model either. According to Ahlemann (2009), Schlagheck’s (2000) model is an
improvement over Froese’s (1992) but Schlagheck’s (2000) model only aliows for a
single project plan. Ahlemann’s (2009)model allows for consideration of more plan
versions and allows for the ability to run scenarios. Ahlemann claims that the structure
and improved functionality of his model allows for project management methods,
including those of risk management and knowledge management, to be applied from the
program level down to the work package level. Ahlemann’s research demonstrates the
benefits of relaying best practices to identify risk scenarios.

The literature review on risk management and knowledge management established
some common trends and identified gaps in the literature. The research either addressed
knowledge transfer to a specific aspect of risk management (Letens, Van Nuffel, Heene
& Leysen, 2008) or the research does not test the relationship between knowledge
transfer and risk management (Ahlemann, 2009; Martin, Prior, Ward, & Holtham, 2002).
The literature review also builds upon the importance of considering inter and intra

knowledge transfer (Letens, Van Nuffel, Heene & Leysen, 2008) and also the
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consideration of best practices (Ahlemann, 2009). Table 1 gives a summary of literature

studied and shows the gap identified through the literature review.

Table 1

Literature Summary and Gap Analysis

AUTHORC(s) SUMMARY GAP ANALYSIS
Aase and Nybg  Studied alternative feamning  The authors look at tacit, explicit,
(2005) methods in high-risk individual, and group knowledge. The

industries. The authors show authors show the importance of knowledge
the importance of considering transfer in high risk industries but do not test
modes of learning and the relationship between knowledge transfer
knowledge transfer in high  and risk management.

risk industries.

Abhlemann (2009) Developed a model that The author shows the link that best practices

Basili, Caldiera,
and

allows one to consider many play in project risk management. The

project plans and also run author’s research addresses one of Conrow’s
scenarios. According to the (2005) risk management categories, risk
author, two attributes his identification but does not test the

model possesses is the ability relationship between knowledge transfer and
to reduce risk and the ability nsk management.

to enhance communication of

information.

Developed a framework The authors establish lessons learned as an
called the Experience Factory.important component of knowledge transfer.

Rombach (1994) The feedback loops of lessons The authors do not directly explore that

Colton and Ward
(2004)

learned and leveraging of relationship with risk management.

experience used in the

Expenience Factory can be

adapted for risk management.

Describe story telling as an  The authors focus on tacit knowledge

effective way for managing transfer and the research jooks at the

uncertainty. The authors effectiveness of a specific method of tacit

mention storytelling for nsk  knowledge transfer as it relates to

management as a qualitative communicating quantitative data. These

method for communicating  authors do not directly look at the individual

quantitative data. components of risk management as defined
by Conrow (2005).



Table 1 (continued).

Dillon and
Tinsley (2005)

Fischhoff (1975)

Haimes, Kaplan,
and
Lambert (2002)

Halpern-Felsher,
Millstein,

Ellen, Adler,
Tschann, and
Biehl (2001)

Jones (2003)

Kim and Miner
(2007)

Investigated near miss events. The authors establish importance of

The authors showed that studying not only events that have occurred
knowledge from near but events that alimost occurred. They show
miss events can skew the knowledge transfer aspect but do not
judgment and needs to be directly show the relationships between near
taken into account. misses and risk management.

Investigated the effect of The author examines one type of

explicit knowledge on knowledge, explicit, and how that impacts

judgment. Research showed probability assessment. The author analyzes
that explicit knowledge of  two components of risk management,
outcomes affects a judge’s  indentifying and analyzing risks, as defined

ability for impartial by Conrow (2005} but does not address how
probability assessments. knowledge transfer impacts risk
management.

Focused on risk filtering, The authors build a risk management model
ranking, and management.  that incorporates Conrow’s (2005) risk

The authors lay out an eight management categories but do not examine
step process for working the how knowledge transfer impacts
through risks. While their  relaying that information across projects.
paper did not specifically deal

with knowledge management

the methodology is similar to

Kolisov, Mazour, and Yanev

(2006.)

Investigated risk judgment in The authors research how tacit knowledge
health promoting and health impacts risk judgment. This research shows
compromising behaviors. a correlation between personal knowledge
Research showed a and risk identification and handling but does
correlation between learned  not consider knowledge transfer and risk
knowledge and risk behavior. management.

Research also showed

differences between tacit

knowledge and explicit

knowledge on risk behavior.

Highlighted the benefits of  Jones’ research shows the importance of
knowledge management. knowledge transfer of best practices in the
Through a case study the form of a knowledge management plan and
author shows a reduction in  risk planning. This research does consider
risk exposure by keeping legalTisk management specifically but looks at
experts current and aware of knowledge management on a larger scale.
contemporary changes.

Investigated near failures.  The authors establish importance of

Their research shows the studying not only events that have occurred
importance of studying and  but events that almost occurred. They show
gaining knowledge from near the knowledge transfer aspect but do not

failures and shows directly show the relationships between near
gualitatively that failure misses and risk management.
experience can modify risk

behavior.
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Kolisov, Mazour,
and Yanev
(2006)

Kontio and Basili
(1996)

Letens, Van
Nuffel, Heene,
and Leysen
(2008)

Martin, Prior,
Ward, and
Holtham (2002)

Used a risk management The authors consider all of Conrow’s (2005)
approach to analyze the loss risk management categories and discuss the
of critical knowledge inthe need for best practices but do not test the
nuclear industry. Risk values correlation or causal effects of knowledge
are assigned to attrition and  transfer on risk management.

type of knowledge. These

values are multiplied to obtain

a total risk factor. Risk

mitigations plans are then

developed and tailored to the

risk factors.

Developed a framework The researchers cover Conrow’s (2005) risk
called the “RISKTT” method. management categories in their research but
This method uses both address only explicit knowledge transfer and

qualitative and quantitative  do not show the correlation or causal effects
analyses. KM is used to of knowledge transfer on risk management
define risk and then risk capabilities.

methods are used to qualify

and quantify project risks.

Used a balanced approach for Letens, et al. explore knowledge transfer
identifying risks. The both explicit and tacit from within and
framework looks at risk from across groups but only as it applies to one of
an individual and collective  Conrow’s (2005) risk management

point of view as well as an  categories and risk identification.

interior and exterior point of

view. This framework is

similar to Nonaka’s (1994)

knowledge conversion

process model.

Used a case study to The case study looks at intra-knowledge
investigate the relationship  transfer, knowledge transfer that is

between risk management andcontained within a group and does not look
knowledge management. The at inter knowledge transfer, knowledge that
authors surmise dthat risk is transferred across groups. The case study
management involves the also does not discuss the specific

better understanding of the  correlations of knowledge transfer as it
current asset value. KM applies to risk management.

techniques are used to better

understand that value.

Regev, Shtub, and Used knowledge gap analysis The authors consider the implications of

Ben-
Haim (2006)

to manage risks. Similar to a knowledge transfer through an interactive

spiral model this method process and the effects it has on risk analysis
focuses on the widest but do not show the correlation or causal
knowledge gap in each cycle effects of knowledge transfer to risk

and seeks to eliminate or management.

reduce it.
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Review of the literature showed that lessons learned, best practices and near
misses were all categories that are important to knowledge transfer. The literature review
also showed that inter knowledge transfer as well as intra knowledge transfer should be
considered (Kotnour & Landaeta, 2002; Landaeta, 2008; Letens, Van Nuffel, Heene &
Leysen, 2008). There is a clear gap in the literature in the area of the relationships
between knowledge transfer, in the forms of lessons learned, best practices, and near
misses, and how they relate to Conrow’s (2005) risk management capabilities. This gap
is shown in Tables 2 for gaps related to knowledge transfer and Table 3 for gaps related
to risk management capabilities. Tabies 2 and 3 are complementary and when viewed
together only the last column, Haltiwanger (2012), fills the gaps in all the columns for

both Tables.



Table 2

Gap Details
Authors (Year)
Basili
Aase . ! Colton .
and Ahlemann Ca]acli::ra, and D.;!:::]:;d
Nybg (2009) Ward
Rombach (2005)
{2005) (1994) (2004)
Lessons
Learned X X X
Inter-
project | Best Practices X X
learning
Near Misses X
Knowledge
Transfer Lessons
Learned X X X
Intra-
project | Best Practices X X
learning
Near Misses X
Risk Planning X
Risk
Identification X A %
Risks Management | Risk Analysis X
Capabilities
Risk Handling
Risk
Monitoring
Risk X
Documentation




Table 2 (continued).
Authors (Year)
Halpem-
Haimes Felsher,
' § Milistein, .
Fischhoff [ 2P1%% | "Ellen, " | Jones [ imand
(1975) Lambert TAd]er, (2003) (2007)
(2002) | Tschamn,
and Biehl
(2001)
Lessons
Learned X
Inter-
project | Best Practices X
leaming
Near Misses X
Knowledge
Transfer Lessons X
Learned
Intra-
project | Best Practices X
learning
Near Misses X
Risk Planning X X X
Risk
Identification X X X X
Risk Analysis X X
Risks Management
Capabilities Risk Handling X X
Risk
Monitoring X
Risk X
Documentation
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Table 2 (continued).
Authors (Year)
. Letens, Martin,
Kolisov, Kontio Van Prior, Regev,
Mazour, Shtub,
and Nuffel, Ward,
and " and Ben-
Yanev Basili | Heene,and and Haim
(1996) | Leysen | Holtham
(2006) 2008) | (2002) | (2009
Lessons
Leamned X X
Inter-
project | Best Practices X
learning
Near Mi
Knowledge ear Asses
Transfer Lessons
i ed X X X
Intra-
project § Best Practices X X
learning
Near Misses X
Risk Planning X X
Risk
Identification 2 A X
Risk Analysis X X X
Risks Management
Capabilities Risk Handling X X
Risk
Monmitoring X X
Risk
Documentation X X
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Table 2 (continued).

Authors (Year)

Documentation

Kotnour Haitiwanger
(1999, 2000) | Landaeta (2008) (2012)
Lessons
Learned X X X
inter-
project | Best Practices X X
learning
Near Misses X X
Knowledge
Transfer Lessons
Learned X .
Intra-
project | Best Practices X
learning
Near Misses X
Risk Planning X
Risk X
Identification
Risk Analysis X
Risks Management
Capabilities Risk Handling X
Risk
Monitoring X
Risk X
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Research Hypotheses

The authors and researchers cited in this dissertation present convincing arguments
that there is a substantial relationship between risk and knowledge management.
Principles of risk management are effectively being applied to enhance knowledge
management. Additionally, knowledge management is being used as a tool to improve
risk management strategies. Furthermore evidence exists that practices of the two can be
combined in different ways to obtain a more holistic view. McElroy (2003), President of
the Knowledge Management Consortium, believes that knowledge management’s
greatest value may lay with enhancing risk management.

The literature review showed that the gap is in this field of study is in the area of
knowledge transfer as it impacts risk management. The researchers either did not
empirically test the relationship of knowledge transfer on risk management capabilities
(Aase & Nybg, 2005; Ahlemann, 2009; Basili, Caldiera, & Rombach, 1994; Colton &
Ward, 2004; Dillon and Tinsley’s, 2005; Jones, 2003; Kim &Miner, 2007; Kontio &
Basili, 1996; Kolisov, Mazour & Yanev, 2006; Martin, Prior, Ward, & Holtham, 2002;
Regev, Shtub, & Ben-Haim, 2006), or they specifically look at knowledge transfer but
only at one aspect of risk management (Letens, Van Nuffel, Heene & Leysen, 2008), or
they do not specifically address knowledge transfer in their risk management research
(Fischhoff, 1975; Halpern-Felsher, Millstein, Ellen, Adler, T'schann, & Biehl, 2001).
From this literature review the gap of the relationship between knowledge transfer and
risk management was established and the research question formed, “Does knowledge

transfer have a positive impact on risk management capabilities?”
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The literature review also revealed aspects of knowledge transfer to consider.
Lessons learned (Basili, Caldiera, & Rombach, 1994 ), best practices (Ahlemann, 2009;
Jones, 2003) and near misses (Dillon & Tinsley, 2005; Kim & Miner 2007) are important
aspects of knowledge transfer that have not being studied before with respect to their
relationship with risk management. Additionally, inter- and intra-knowledge transfer
should be considered (Kotnour & Landaeta, 2002; Landaeta, 2008; Letens, Van Nuffel,
Heene & Leysen, 2008) in research performed in the project environment. Therefore, in
order to answer the research guestion set to close the current gap in the literature, a
conceptual model was formed, Figure 1, showing the relationship between knowledge
transfer (in the form of lessons learned, best practices, and near misses) and risk
management capabilities and an expanded conceptual model was formed to show those
knowledge transfer aspects as subsets of inter knowledge transfer and intra knowledge
transfer, Figure 2. These research models provide a representation of the relationships
(i.e., hypotheses) between knowledge transfer and risk management that will be
investigated in this dissertation. The empirical testing of these relationships (i.e.,
hypotheses) is expected to close an important gap in the current literature of knowledge
management and risk management. Based on the literature review, research question,
and conceptual models the core hypothesis was formed. This hypothesis tests the
relationship between knowledge transfer and risk management capabilities. Secondary to
the core research hypothesis, a second group of hypotheses was also formed. One
hypothesis tested the expanded research model and the other hypotheses tested the effect
certain moderating factors potentially played on the relationship between knowledge

transfer and risk rnanagement capabilities. These hypotheses were of a supportive nature
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and were intended to provide additional insight into the relationship between knowledge

transfer and risk management capabilities.

Lesson
Learned

Figure 1. Basic Research Model

Lesson
Learned, .,

Lesson
Learned, .

Best Near Misses
Practices

Best Near
Practices, e Misses; .,
Best ' Near
Practicesiuy, Misses, .,

Figure 2. Expanded Research Model

Risk
Management
Capabilities

Risk
Management
Capabilities

The main hypothesis developed, H1, was developed to test and answer the research

question, “Does knowledge transfer have a positive impact on risk management

capabilities?” The sub hypothesis, Hla, was developed based on the literature review to

determine if one form of knowledge transfer, inter knowledge transfer, would have a
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greater impact on risk management capabilities than another form of knowledge transfer,
intra knowledge transfer. Investigating hypothesis H1la provides further insight into the
relationship between knowledge transfer and risk management capabilities by testing
these two types of knowledge transfer.
» HI: An increase in knowledge transfer will have a positive impact on risk
management capabilities.
« Hia: Inter knowledge transfer has a more positive impact on risk management

capabilities than intra knowledge transfer.

Research shows that building knowledge increases project performance and that both
inter and intra project learning contribute to building of that knowledge (Kotnour, 2000).
Landaeta (2008) offers evidence that there is a correlation between increasing the body of
knowledge obtained from other projects and project performance. Hypothesis A, for
this investigation, will focus on inter- and intra- project knowledge transfer and the
impact on risk management capabilities. Knowledge transfer, both inter and intra, will be
measured by the frequency of sharing lessons learned, best practices, and near misses.

Additional hypotheses were developed using the main hypothesis as the basis. These
hypotheses were supportive in nature and look at the moderating effect of certain
variables. These hypotheses were developed with the intent of adding additional insight
to the core hypothesis by looking at potential influencers on the knowledge transfer and
risk management capabilities relationship. The moderating variables are length of the
project, number of team members on the project, company size based on the number of
employees the company has, and project management methodologies. Hypothesis 2 is

that the length of the project will have a positive moderating effect. This is based on a
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longer time frame giving more opportunities to share knowledge and improve upon risk
management. Based on this author’s own experience longer projects have provided the
time to implement both knowledge management and risk management programs and
review those programs at various stages of the project’s life cycle. Hypothesis 3 is that
the number of team members will have a positive moderating effect. This is based on
more individuals to share knowledge and conduct risk management. Based on the
experience of this author, larger teams have had more opportunities to transfer knowledge
and a greater pool to gather that knowledge from. Hypothesis 4 is that the company’s
size will not have a statistically significant impact on the first hypothesis. A larger
company may have more resources and overall capital but there is not a guarantee that
those resources and funds will translate to the particular project being worked (Webb,
2007). Hypothesis 5 is that the project’s cost will not have a statistically significant
impact on the first hypothesis. The rationale for Hypothesis 5 follows that of Hypothesis
4. Total funding for a project does not guarantee that the team or the company will focus
on knowledge management or risk management as integral components of project
management. Hypothesis 6 is that experience; project management experience, risk
management experience, or knowledge management experience will have a positive
moderating effect on the first hypothesis. Based on personal experience individuals learn
over time and are able to adapt and implement based on those experiences (Dillon &

Tinsley, 2005; Klein, et al.,1989).
Additional Hypotheses

o H2: The length of a project will have a positive effect on the relationships of

knowledge transfer and risk management capabilities.
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¢ H3: The number of team members on a project will have a positive effect on the
relationships of knowledge transfer and risk management capabilities.

¢ H4: A company’s size, based on the number of employees will not have a
significant effect on the relationships of knowledge transfer and risk management
capabilities.

» HS5: Project cost will not have a significant effect on the relationships of
knowledge transfer and risk management capabilities.

» H6: Experience will have a significant effect on the relationships of knowledge

transfer and risk management capabilities.

The next chapter, “Research Methodology”, addresses the specific steps taken in this
dissertation to empirically test the hypotheses developed to close a gap in the current

literature of knowledge management and risk management.



CHAPTER 3

RESEARCH METHODOLOGY

Introduction

Myers (1997) refers to research methodology as an inquisitive strategy of moving
from the realm of philosophical assumptions into that of research design and data
collection. A methodology that is often used is that of empirical research. This
methodology uses a “systemic investigation of an experience which should be both
skeptical and ethical” (Robson, 2002). Creswell (2005) identifies steps of empirical
research as: identification of a research problem, review of existing literature,
specification of purpose, collection of data, analysis/interpretation of data, and reporting
on/evaluating those data.

Under the umbrella of empirical research lies deductive and inductive reasoning.
Common practice is to match the reasoning with a respective technique. Quantitative
techniques are normally found with deductive research and qualitative techniques are
normally associated with inductive techniques (Cohen & Manion, 1994). In deciding on
a method Bogdan and Biklen (1992) set forth three principles to help guide the
researcher:

1) Is one generating or testing a theory? Quantitative is better suited in testing
theories while qualitative methods are better in the realm of theory generation according

to the authors.
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2) How much detail is needed to meet the objectives and is generalization an
objective? According to the authors qualitative research is best suited where detail and
context are paramount where quantitative methods are best suited where generalizability
a goal.

3) Are key variable known or unknown? When the objective is to identify variables
affecting the phenomenon under study qualitative methods work best (Creswell, 1994).
Once the key variables are identified quantitative methods work well at exploring the
relationship between the variables (Bogdan & Bilken, 1992).

The method used to investigate the research question will be empirical in basis. The
path used follows the steps identified by Creswell (2005) for empirical research. Based
on answering the questions developed by Bogdan and Biklen (1992) the reasoning used is
deductive. The techniques used will be quantitative collection of data, statistical analysis,

and hypothesis testing followed by gualitative interpretation of the resuits.

Research Design and Methods

Based upon the literature review conducted it was established that liftie research has
been conducted on the inter-relationships between knowledge management and risk
management. After the literature review revealed that there was quite a large gap in
knowledge in the specific area of knowledge transfer and risk management and the
research question was posed: “Does knowledge transfer have a positive impact on risk
management capabilities?” From this question the main hypothesis was established:

* HI: An increase in knowledge transfer will have a positive impact on risk

management capabilities.
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s Htla: Inter knowledge transfer has a more positive impact on risk management
capabilities than intra knowledge transfer.

« H2: The length of a project will have a positive effect on the relationships of
knowledge transfer and risk management capabilities.

e H3: The number of team members on a project will have a positive effect on the
relationships of knowledge transfer and risk management capabilities.

¢ H4: A company’s size, based on the number of employees will not have a
significant effect on the relationships of knowledge transfer and risk management
capabilities.

e HS: Project cost will not have a significant effect on the relationships of
knowledge transfer and risk management capabilities.

o HG6: Experience will have a significant effect on the relationships of knowledge

transfer and risk management capabilities.

The independent variables for the hypothesis are inter-knowledge transfer and intra-
knowledge transfer. Knowledge transfer will considered knowledge that is spread from
one individual or group to another individual or group. Where knowledge is
“information that has been given meaning, and information is data that has been given
structure” {Glazer 1998, p. 176, Glazer 1991, p. 2). Inter-knowledge transfer is
knowledge transfer that occurs between projects and intra-knowledge transfer is
knowledge that is transferred within a project. Lessons learned will be defined as
knowledge gained through experience, which if shared, would promote the recurrence of
desirable outcomes or preclude the recurrence of undesirable outcomes (Department of

Energy Standard 7501-99, 1999). Best practices will be defined based on the United
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Nations Population Fund’s (UNFPA) definition of effective practices. A best practice is a
technique or methodology that has proven successful in particular circumstances (United
Nations Population Fund 2004). The definition of near miss will be an event that has a
non-hazardous outcome but in which a hazardous outcome could have occurred (Dillon
& Tinsley, 2005).

Conrow (2005) defines risk management comprises the acts of risk planning, risk
identification, risk analysis, risk handling, risk monitoring, and risk documentation).
Risk planning is the process of developing and documenting strategy and methods for
performing the other steps in risk management. Risk identification is the process of
examining areas and processes to identify and document the associated risk. Risk
analysis is “the process of examining each identified risk issue or process to refine the
description of the risk, isolating the cause and determining the effects” (Conrow, 2005, p.
8). Risk handling is setting risks at acceptable levels based on identifying, evaluating,
selecting, and implementing the desired option (Conrow, 2005). Risk monitoring is the
process that systematic tracking and evaluation of the performance of risk handling
actions. Risk documentation is the recording, maintaining, and reporting of the other
risk management steps (Conrow, 2005). Table 3 contains the independent and dependent

variables as well as operationai definitions of those vanables.



Table 3

Definitions of Dependent and Independent Variables

Table 3 Definitions of Dependent and Independent Variables

Variable

1 Operational Definition

Independent Variables

Inter-knowledge transfer

The sharing of knowledge from one individuval or group
to another individual or group between projects

Intra-knowledge transfer

The sharing of knowledge from one individual or group
to another individual or group within a project

Lesson leamed

Knowledge gained through experience, which if shared,
would promote the recurrence of desirable outcomes or
preclude the recurrence of undesirable ocutcomes

Best practice

A technique or methodology that, has proven
successful in particular circumstances

Near miss

An event that has a non-hazardous outcome but in
which a hazardous outcome could have occurred.

Dependent Variables

Risk Management Capabilities

The capability to perform risk planning, risk
identification, risk analysis, risk handling, risk
monitoring and risk documentation.

Risk planning

The process of developing and documenting strategy
and methods for performing the other steps in risk
management,

Risk identification

The process of examining areas and processes to
identify and document the associated risk.

Risk analysis

The process of examining each identified risk issue or
process to refine the description of the risk, isolating
the cause and determining the effects.

Risk handling

Setting risks at acceptable levels based on identifying,
evaluvating, selecting, and implementing the desired
option

Risk monitoring

Systematic tracking and evaluation of the performance
of risk handling actions

Risk documentation

The recording, maintaining, and reporting of the other
risk management steps
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Survey

The quantitative technique requires data collection. The field study is one quantitative
method used. Under the umbrella of ficld study is the survey. The survey is a means for
describing, comparing, or explaining a group’s knowledge, attitudes, and behaviors
(Fink, 2003). Along the same lines Creswell (2005) states that surveys “provides a
quantitative or numeric description of trends, attitudes, or opinions of a population by
studying a sample of that population” (p. 153). Surveys provide for high external validity
{Bowen, 1995).

Important steps of the survey are setting objectives, designing the survey, preparing a
reliable and valid instrument, administering, analyzing, and reporting results (Fink,
2003). The objectives for this survey are developed from the hypotheses. Survey design
considers the type of survey, types of questions asked, survey sampling, sampling
methods, sample size, and response rate. Types of surveys are seif-administered
questionnaires, interviews, structured record reviews, and structured observations. Self-
administered questionnaires are surveys in which the individual respondents complete
themseives. Of the different types of self-administered questionnaires the web-based
survey was chosen. Advantages of a web-based survey included cost, short collection
time, and ease of data transfer (de Leecuw, 2008).

Open or closed questions can be asked. In open questions respondents provide
answers in their own words. In closed questions respondents choose from a
predetermined set of answers. According to Fink (2003), open questions allow
respondents to describe the world as they see it and in closed guestions respondents

answer questions as the surveyor sees it. Open questions must be interpreted and
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cataloged, and unless the surveyor is trained in qualitative techniques complexity can
arise in comparing and interpreting the results. Closed questions are more difficult to
construct but lend themselves better to statistical analysis and interpretation (Fink, 2003).

Answers to closed questions can be nominal, ordinal, or numerical. Nominal answers
require respondents to place themselves in a category (i.e. male or female), ordinal
answers require respondents to rate the answer (i.e. very positive to very negative), and
numerical answers require respondent to give a number (i.e. age). The survey will use
ordinal answers to collect data on independent and dependent variables, a mixture of
nominal, ordinal, and numerical answers will be used to collect data on moderating
variables.

Two sampling methods are probability sampling and nonprobability sampling. In
probability sampling all members of the target population have a know probability of
being included in the survey. Probability sampling uses random sampling techniques.
While in a nonprobability sampling subjects are chosen by judgment and not all members
of the target population have a chance of being chosen. The main advantage to
nonprobability sampling is convenience and cost, while the main disadvantage is the
possibility of selection bias (Fink, 2003). Fink (2003) indcates that often nonprobability
sampling is appropriate for surveys. For this survey a convenience sample will be
chosen.

There is a wide range of recommendations for sample size based on total numbers and
participants per variable. Hair, Anderson, Tatham, and Black (1995) recommend 15 to
20 observations per independent variable for generalizability, a minimum ratioof 5to 1,

and having at least 50 total observations when performing factor analysis. Gorsuch
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(1983) repeats the recommendation for a minimum ratio of 5 to 1, while Everitt (1975)
recommends the ratio should be at least 10 to 1. A target of 20 observations per
independent variable was established with a minimum of 50 observations needed for
factor analysis. With six independent variables this gives a target value of 120 surveys.
Response and non-response rate must be considered. Both non-response to an entire
survey and non-response to individual questions can introduce bias (Fink, 2003). Fink
(2003) lists identifying larger number of respondents, using surveys that interest the
respondents, sending reminders, and following up with non respondents as a few
measures to increase response rates. The population will be individuals in a project based
environment that are were involved with risk management for a past project.
Solicitations will be made through contacts at Old Dominion University and on-line
social networks (i.e. LinkedIn®) for individuals working in project based companies.

Figure 3 is a flow chart of the proposed survey development process.

Identify mdependent, Review smvey questions
dependent, and control Generate murvey with subject marter
varizble experts

A . Identify pilot survey
Modify ot panicipants Adwinister pilot aurvey
Analyze pifot results and .
modify sarvey Ide:mfy > Administer survey

Figure 3. Survey Development



The initial survey developed is shown in Appendix A. Table 4 lists the questions as

they relate to the independent, dependent, and moderating variables.

Table 4

Question Categorization

Table 4 Question Categorization
Variable { Questions
Independent Variables

Best Practices Intra (1,2)
Inter (3,4)

Lesson learned Intra (5,6)
Inter (7.8)

Near misses Inter (9, 10)
Intra (11, 12)

Dependent Variables

Risk planning 13, 14, 25

Risk identification 15, 16, 26

Risk analysis 17, 18, 27

Risk handling 19, 20, 28

Risk documentation 21,22, 29

Risk monitoring 23,24, 30

Moderating Variables

Number of team members 31

Length of project 32

Company Size 33

Education Level 34

Project Cost 35

PM Experience with Company 36

Total PM Experience 37

Total KM Experience 38

Total RM Experience 39

Research Validity and Data Analysis

The survey instrument will undergo validity and reliability scrutiny. Validity
measures how effective the instrument measures what is intended and reliability is a

measure of how reproducible the instrument’s data are (Litwin, 1995). Of particular

48
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concemn are: reliability - consistency between the measures of a construct, content
validity - how well the instrument covers the domain of the concept, face validity- how
well the instrument “looks like” it measures what it is intended to measure,
unidimensionality - how well the indicators represent a single concept, internal validity -
the extent to which the correlation being tested is between the variables and not an
outside factor, external validity - the extent to which the findings may be generalized, and
nomological validity - the extent to which the constructs relate to each other in a manner
consistent with theory {Ahire & Devaraj, 2001).

Reliability will be measured using Cronbach’s Alpha. Acceptance criteria will be an
alpha of greater that 0.6 as being good (Ahire & Devaraj, 2001) with a minimum alpha of
0.5 (Nunnally, 1967). Content validity is captured by the use of prior literature and the
use of subject matter experts. Pilot studies were utilized to ensure face validity. For
unidimensionality, Confirmatory Factor Analysis (CFA) was performed using principal
components. A 0.4 minimum value for small sample sizes were used {Girden, 2001).
For internal validity, descriptive statistics as well as data collection from different
organizations were used. For external validity inferential statistics were used. Finally,
for nomological validity the relationships were evaluated using correlation, regression
and other multivariate analysis procedures. Normality was checked. If data are normal
then Pearson correlation coefficients was determined. If the data are determined to be
non-normally distributed then the correlation coefficients were determined using
Spearman’s rank correlation coeffiecent. A skewness analysis was performed to

determine the correct correlation analysis method. The reliability and validity checks
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ensured applicability, consistency, and neutrality. Figure 4 shows the data analysis flow

chart.
Check data (uses means Descriptive Statist Factar Analysis

for missing data) {Cronback's Apha)
Callcet Faceoss Check for Nommality Transfoom Vaziables

Conelation Analysis Test Hypotheses (R, P-

{(Pearyon for narmat, Resut

Spearman for non- Vahic) Intarpre

noymal)

Figure 4. Data Analysis Flow Chart
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CHAPTER 4

RESULTS

This research investigated the links between knowledge management and risk
management. The basis of this research was a detailed literature review showing both
that links between KM and RM existed and that there was a wide gap in the body of
knowledge in this area (Hatiwanger, Landaeta, Pinto, & Tolk, 2010). The literature
review went further to identify a specific gap in the body of knowledge on the
relationship of knowledge transfer and risk management capabilities. From the literature
review a conceptual model was formed and hypotheses built. A survey was developed,
vetted through peer review and distributed. Solicitations for participation were made via
the internet and data were collected. Quantitative data analysis was performed foliowed
by qualitative interpretation. Results supported the main hypothesis that an increase of
knowledge transfer has a positive impact on Risk Management capabilittes. The results

of this analysis follow.

Survey

The initial survey was developed using adapting questions from previous research of
Kotnour (2000) and Landaeta (2008). Kotnour’s (2000) research focused on learning and
project performance while Landaeta’s (2008) focused on knowledge transfer and project
performance. These questions were evaluated and determined to be well suited and were

modified based on the literature review to fit this research. The initial survey instrument
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is shown in Appendix A. Request for approval was submitted to and granted by the Old
Dominion University Institutional Review Board (IRB), Appendix B.

The survey was then piloted to a group of project managers, risk management
workers, and knowledge management workers. Participation in the survey was voluntary
and the participants were informed they could decline to participate in the survey at any
point in the process without risk of any adverse implications or effects. The participants
of the pilot remained anonymous in the final documentation of results. The pilot survey
is shown in Appendix C.

The results of the pilot were quantitatively and qualitatively analyzed. Quantitative
analysis was partially successful. Some questions were rated as “clear/understandable”
but were rated either as knowledge management related or risk management related
depending on the participants area of expertise. Examples of this were questions related
to lessons learned. Depending on whether the participant was a risk management worker
or a knowledge management worker, the participant rated the question as being risk
management related or knowledge management related. Qualitative analysis was
conducted by reviewing the comments section for each question and the comment section
for the survey as a whole. The survey instrument was modified using information gained
from the quantitative and qualitative analysis. The modified survey was discussed with
the pilot participants and was then distributed to the dissertation committee for approval.
The final survey is shown in Appendix D.

Several on-line services were investigated as potential vehicles for distribution of
the survey. Examples of services investigated were “Instant Survey”, “Survey Gizmo”,

“Survey Monkey”, and “Zoomerang”. After evaluating each for cost, ease of survey
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development, survey types, distribution methods, visual appeal, and how the results were
packaged “Survey Monkey” (www.surveymonkey.com) was chosen. The final survey,
Appendix D, is as it appears developed through “Survey Monkey”. All survey responses
were anonymous and none of the information could be tracked back to any individual or
company, directly or indirectly. Several methods were used to solicit participation. A
link to the survey was posted on forums and groups dedicated to project management. A
link to the survey was sent to professors in the project management field to forward to
individuals they believed fit the profile of the participants needed for the survey. A link
to the survey was e-mailed by the survey author to individuals that worked as project
managers, knowledge management workers, or risk management workers in a project
based environment. It was desired to have a blend of business sizes and types.
Participants were selected from small businesses, 99 or fewer employees, medium
businesses, 100 to 499 employees, and large businesses, 500 or more employees. A
variety of business areas that involved project management were also obtained. These
areas included Department of Defense (DOD) and DOD contractors, Department of
Energy (DOE) and DOE contractors, university research and development, housing
construction, civil construction, financial project, medical project, and automobile
construction. These determinations were made by reading individual profiles on social
networks like LinkedIn®.

The number of total respondents reached could not be calculated as “Survey Monkey”
did not monitor the number of times the survey was visited and readership of the forums
the survey was posted to could not readily be obtained. Through the use of separate

survey collectors it was determined that the highest number of responses was obtained
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from individual e-mails sent out by the author of the survey. There were a total of 90
responses and the categorization of the responses is shown in Table 5. These primary
contact solicitations resulted in 75 responses. Secondary contact solicitations resulted in
10 responses and web postings resulted in 5 responses. The total number of responses,
90, fell within the criteria of 50-120 completed surveys established based on the number
of variables (Everitt,1975; Gorsuch,1983; Hair, Anderson, Tatham, & Black,1995)

The response rate could be calculated from the first two categories. It was known (and
is shown in Table 5) how many individuals were contacted and how many responses
were made. For the third category, Web Posted, it was not possible to determine how
many individuals read or opened the link to the survey. Membership to the sites the links
were posted was obtained and the number of responses was known. This information is
accounted for in Table 5; however, it is believed that the response rate is artificially
skewed as the direct number of individuals that the survey reached cannot be accounted
for. The data in Table 5 that account for Web Posted survey information are denoted by a
“*”_ Additionally, by using a built-in function selection in “Survey Monkey” the
respondents were not allowed to partially fill out a survey. All questions had to be
answered in order to submit the survey. This function was due to the fact that there were
between three and four questions per independent and dependent variable. To help
ensure internal validity was maintained it was determined that all questions on each

variable be answered in order to complete the survey.
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Table §

Response Categories

Number of
Collector Group Recipients Number of Responses Response Rate
Contacted
Author Sent E-mails
(Pri Contact) 360 75 20.8%
Professor Sent E-mails
(Secondary Contact) 33 10 18.9%
Web Posted 800+ 5* 0.6%*
Total 1213*/413 90*/85 0.7%*/20.6%
Analysis

Data analysis was conducted based on the discussion laid out in the Research
Methodology section of this paper and summarized in Figure 4 shown in that section.
Summary results were obtained from Survey Monkey and are shown in Appendix E.
Survey Monkey also provided data in Excel and SPSS format. Both data sets were
downioaded and reviewed. SPSS version 20 was the primary tool used for data analysis.
Analysis results are shown in Appendices F and G.

The first check was to determine if the data set met the minimum requirement of 50
data points per question. 90 data points per question were obtained. So while the goal of
120 data points per question was not obtained, the number of data points per question was
well above the 50 observation threshold. Next descriptive statistics were used to help
determine data validity and the variables were checked for normality and skewness,
Appendix F. Exploratory Factor Analysis was performed to determine if variables were

part of a construct. Knowledge transfer and risk management capability variables were
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explored in relation to Table 5. Variables with factors greater than 0.4 were determined
to be associated with the construct. Additionally, the overall Kaiser-Meyer-Olkin (KMO)
measure was investigated for sampling adequacy and Bartlett’s Test of Sphericity was
used to determine strength of correlation. A large correlation between variables was
defined as a KMO greater than 0.6 and a significant Bartlett Test (Garson, 2009). These
tests were used to confirm unidimensionalty.

The construct for knowledge transfer had 12 variables that loaded onto one factor.
However, based on the research of Landaeta (2008) it was known that inter knowledge
transfer and intra knowledge transfer can be separated out into separate factors. For
Hypothesis 1, An increase in knowledge transfer will have a positive impact on risk
management capabilities, the results of all knowledge transfer variables loaded onto one
factor is shown in Table 6. KMO and Bartlett’s Test is shown in Table 7. All loading

was greater than 0.4, KMO was (.860, and Bartlett’s Test was significant.



Table 6

Knowledge Transfer Factor Summary

Component Matrix"
Component
1

Approximately how many times did you STUDY BEST PRACTICES collected from 871
YOUR project:

Approximately how many times did you DISCUSS BEST PRACTICES collected from 204

your project with members of YOUR project team:
Approximately how many times did you STUDY BEST PRACTICES from OTHER 893
projects:
Approximately how many times did you DISCUSS BEST PRACTICES with members 856
from OTHER project teams:

IApproximately how many times did you STUDY LESSONS LEARNED collected from| 834
YOUR project:

Approximately how many times did you DISCUSS LESSONS LEARNED collected 855

from your project with members of YOUR project team:
Approximately how many times did you STUDY LESSONS LEARNED from OTHER o
projects:
Approximately how many times did you DISCUSS LESSONS LEARNED with %73
members from OTHER project teams:

Approximately how many times did you STUDY NEAR MISSES collected from 816
YOUR project:

Approximately how many times did you DISCUSS NEAR MISSES collected from 267

your project with members of YOUR project team:
Approximately how many times did you STUDY NEAR MISSES collected from 814
OTHER projects:
Approximately how many times did you DISCUSS NEAR MISSES collected with 839

members from OTHER project teams:

Extraction Method: Principal Component Analysis.

a. 1 components extracted.
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Table 7
KMO and Bartlett's Test for Knowledge Transfer

KMO and Bartlett's Test
iser-Meyer-Olkin Measure of Sampling Adeguacy. .860)
Approx. Chi-Square 1381.69%
[Bartlett's Test of Sphericity df 66
Sig. .000

For Hypothesis 1a, Inter knowledge transfer has a more positive impact on risk
management capabilities than intra knowledge transfer on Risk Management capabilities,
the results of intra knowledge transfer variables loaded onto one factor is shown in Table
8. KMO and Bartlett’s Test is shown in Table 9. All loading was greater than 0.4, KMO
was 0.797, and Bartlett’s Test was significant. Also for Hypothesis 1a the results of inter
knowledge transfer variables loaded onto one factor is shown in Table 0. KMO and

Bartlett’s Test is shown in Table 11. All loading was greater than 0.4, KMO was 0.823,

and Bartlett’s Test was significant.



Table 8

Intra Knowledge Transfer Factor Summary

Component Matrix*
Component
1

Approximately how many times did you STUDY BEST PRACTICES collected from 344
YOUR project:

Approximately how many times did you DISCUSS BEST PRACTICES cotlected from 858

your project with members of YOUR project team:

Approximately how many times did you STUDY LESSONS LEARNED coliected fromj 888
YOUR project:

Approximately how many times did you DISCUSS LESSONS LEARNED collected 004

from your project with members of YOUR project team.

Approximately how many times did you STUDY NEAR MISSES collected from 813
YOUR project:

Approximately how many times did you DISCUSS NEAR MISSES coliected from 778

your project with members of YOUR project team:

Extraction Method: Principal Component Analysis.

Table 9
KMO and Bartlett's Test for Intra Knowledge Transfer

KMO and Bartlett's Test
IKaiscr-Meyer-Olkin Measure of Sampling Adequacy. .797]
Approx. Chi-Square 525.31 d
[Bartlett's Test of Sphericity 15l
Sig. 000




Table 10

Inter-Knowledge Transfer Factor Summary

Component Matrix"
Component
1
Approximately how many times did you STUDY BEST PRACTICES from OTHER 486
projects:
Approximately how many times did you DISCUSS BEST PRACTICES with members 887
from OTHER project teams:
Approximately how many times did you STUDY LESSONS LEARNED from OTHER 908
projects:
Approximately how many times did you DISCUSS LESSONS LEARNED with o1
members from QTHER project teams:
Approximately how many times did you STUDY NEAR MISSES collected from 840
OTHER projects:
Approximately how many times did you DISCUSS NEAR MISSES collected with 279

members from OTHER project teams:

Extraction Method: Principal Component Analysis.

a. 1 components extracted.

Table 11
KMO and Bartlett's Test for Inter Knowledge Transfer

KMO and Bartlett's Test
[Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .823'
IApprox. Chi-Sguare 570.577]
[Bartlett’s Test of Sphericity  Mf 15
Sig. .000

The construct of Risk Management capabilities consisted of 18 variables.

Exploratory Factor Analysis was run on these variables. Two components were revealed.

The first component represented 12 questions and the second component represented six

questions. The first component loaded well for questions that began “We were able
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to....” and the second component loaded well for questions that began “As the project
progress....” The first component represents a static look at perceived capabilities, a
summary view of risk management capabilities. The second component represents a
dynamic look at perceived capabilities, a view of how risk management capabilities
changed over time. This differentiation is new finding and was not identified in the
literature review. Table 12 shows factor loading for these variables and Table 13 shows
the KMO and Bartlett’s Test. For each component, all loading was greater than 0.4,

KMO was 0.895, and Bartlett’s Test was significant.



Table 12

Risk Management Capabilities Factor Summary - 2 Components

Rotated Component Matrix"
Component
1 2
We were able to implement project risk plans accurately/effectively 770 134
We were able to implement project risk plans no struggles/efficiently 814 185
We were able to identify project risks accurately/effectively 803 251
We were able to identify project risks no struggles/efficiently 742 248
We were able to analyze project risks accurately/effectively 858 196
We were able to analyze project risks no struggles/efficiently .833 155
We were able to handle project risks accurately/effectively 795 320
We were able to handle project risks no struggleslefﬁciemly 177 266
We were able to document project risks accurately/effectively 794 332
We were able to document project risks no strugeles/efficiently 790 .355
We were able to monitor project risks accurately/effectively 877 219
We were able to monitor project risks no struggles/efficiently .832 256

Table 12 Risk Management Capabilities Factor Summary- 2
Components (Continued)

Component 1

Component 2

As the project progressed, our risk planning capabilities improved. 140 837
As the project progressed, our ability to identify risks improved. 204 876
As the project progressed, our ability to analyze risks improved. 251 .839

As the project progressed, our risk handling improved. 275 .844
As the project progressed, our risk documentation methods improved. 352 694
As the project progressed, our ability to monitor risks improved. 225 .809

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 3 iterations.




Table 13

KMO and Bartlett's Test for Risk Management Capabilities - 2 Components

KMO and Bartlett's Test
Il(aiser~Meyer-Olkin Measure of Sampling Adeguacy. .894
[Approx. Chi-Square i644.324]
[Bartlett's Test of Sphericity b 153|
Sig. 000

Risk Management capabilities were also forced onto one factor. Factor loading,
KMO, and Bartlett’s Test of Sphericity were studied to determine if the 18 variables
could be represented by one factor. Table 14 shows factor loading for these variables and

Table 15 shows the KMO and Bartlett’s Test. All loading was greater than 0.4, KMO

was 0.895, and Bartlett’s Test was significant.



Table 14

Risk Management Capabilities Factor Summary - 1 Component

Component Matrix"
Component
1
We were able to implement project risk plans accurately/effectively .724
We were able to implement project risk plans no struggles/efficiently 788
We were able to identify project risks accurately/effectively 814
Table 14 Risk Management Capabilities Factor Summary 1 Component (Continued) Component 1
We were able 10 identify project risks no struggles/efficiently 761
We were able to analyze project risks accurately/effectively 831
We were able to analyze project risks no struggles/efficiently 789
We were able to handle project risks accurately/effectively 844
We were able to handle project risks no struggles/efficiently .800
We were able to document project risks accurately/effectively .849
We were able to document project risks no struggles/efficiently 858
We were able to monitor project risks accurately/effectively 860
We were able to monitor project risks no struggles/efficiently .841
As the project progressed, our risk planning capabilities improved. 562
As the project progressed, our ability to identify risks improved. 637
As the project progressed, our ability to analyze risks improved. 657
As the project prggessed. our risk handling improved. .680
As the project progressed, our risk documentation methods improved. 666
As the project progressed, our ability to monitor risks improved. 619

Extraction Method: Principal Component Analysis.
a. 1 components extracted.
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Table 15
KMO and Bartlett's Test for Risk Management Capabilities - 1 Component

KMO and Bartlett's Test
[Kaiser—Mcyer—Olkin Measure of Sampling Adequacy. .895]
Approx. Chi-Square 1644.324I
{Bartlett's Test of Sphericity Mdf 153'
Sig. 000

Communalities in the constructs were evaluated to determine if the factors were well
determined and converge to a proper solution. A mean level of 0.7 was established as a
good measure of the factor (MacCallum, et al, 1999). MacCallum, et al. (1999) gives
guidance for accepting communalities with a mean value within the range of 0.5 stating
that the factors must be well determined. Reliability testing served also to gage the
acceptability of those factors with communality means between 0.5 and 0.7. Cronbach’s
Alpha was used for determination of reliability. Ahire and Devaraj (2001) suggest a
minimum value of 0.6 for Cronbach’s Alpha when investigating emerging constructs.
The mean of the communalities for each factor was above 0.7 except for Risk
Management Capabilities which had a mean of (.578. The alpha measure for all factors
was above 0.90. The factors were determined to have high reliability and Table 16 shows
the communality mean, maximum communality, and minimum communality for each

factor. Table 17 shows Cronbach’s Alpha summary for the constructs.



Table 16

Communality Summary
Mean Maximum Minimum
Factor Comsuunality Communalit Communalit
Value y y
Knowledge Transfer 0.713 ¢.823 0.589
Intra-Knowledge Transfer 0.720 0.817 0.605
Inter-Knowledge Transfer 0.784 0.829 0.706
Risk Management
Capabilities -1 Factor 0.578 0.740 0.316
Risk Management
Capabilities -2 Factors 0722 0.818 605
Table 17
Cronbach’'s Alpha Summary
Factor Cronbach'’s Alpha | Number of Items
Knowledge Transfer 0.961 12
Intra-Knowledge Transfer 0.921 6
Inter-Knowledge Transfer 0.944 6
Risk Management
Capabilities-1 Factor 0.955 18
Risk Management
Capabilities (Static) 0.963 12
Risk Management
Capabilities (Dynamic) 0921 B
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As discussed unidimensionality was validated by using a combination of exploratory
factor analysis and confirmatory factor analysis as described by Ahire and Davaraj
(2001). Additionally, the overali Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy was used to confirm unidimensionality using a minimum KMO value of 0.6 as
suggested by Garson (2009). Reliability was verified by analysis of Cronbach’s Alpha.
A minimum value of 0.6 for alpha was used as recommended by Ahire and Davaraj
(2001). For content and face validity a through literature review was conducted.
Questions were adapted from published research. Subject matter experts were consulted
in the development of the survey and the survey was piloted. The pilot population
consisted of individuals with project management, risk management, and knowledge
management backgrounds. The pilot comments were analyzed and incorporated. The
final survey was reviewed by committee prior to distribution. For nomological validity
standard correlation, regression, and multivariate procedures were followed. A minimum
“cut-off” value of 50 observations was established from published researched as
previously discussed. For internal validity a single survey was used throughout the
duration and diversity within the population was obtained. The participants came from
different organizations of varying sizes, different size companies, held various job titles,
and worked on projects of varying magnitudes. For external validity was verified in a
means similar to internal validity. According to Bowen (1995) a survey instrument can
provide for high external validity provided the sample size is large and includes a
heterogeneous population (different organizations, projects, etc).

Because it was established that the variables were not normally distributed a

Spearman correlation for a two-tailed response was run to determine if a relationship
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between the variables existed. Appendix I shows the correlations between variables.

Table 18 tabulates the number of significant correlations between knowledge transfer

variables and risk management capability variables.

Table 18

Correlation Summary

KT Variable

Number of Sig.
Correlations at
0.05

Number of
Sig.
Correlations at
0.01

Approximately how many times did you STUDY BEST
PRACTICES collected from YOUR project:

1

Approximately how many times did you DISCUSS BEST
PRACTICES collected from your project with members of YOUR
project team:

Approximately how many times did you STUDY BEST
PRACTICES from OTHER projects:

Approximately how many times did you DISCUSS BEST
PRACTICES with members from OTHER project teams:

Approximately how many times did you STUDY LESSONS
LEARNED collected from YOUR project:

Approximately how many times did you DISCUSS LESSONS
LEARNED collected from your project with members of YOUR
project team:

Approximately how many times did you STUDY LESSONS
LEARNED from OTHER projects:

Approximately how many times did you DISCUSS LESSONS
LEARNED with members from OTHER project teams:

Approximately how many times did you STUDY NEAR MiISSES
collected from YOUR project:

Approximately how many times did you DISCUSS NEAR
MISSES collected from your project with members of YOUR
project team:

Approximately how many times did you STUDY NEAR MISSES
collected from OTHER projects:

Approximately how many times did you DISCUSS NEAR
MISSES collected with members from OTHER project teams:
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When investigated from the categories of best practices, lessons learned, and near
misses the correlation tables in Appendix I show that best practices has the most
significant correlations with risk management capabilities by a large margin. There were
31 significant correlations between best practices and risk management capabilities. By
contrast there were eight significant correlations between lessons leamed and risk
management capabilities and 5 significant correlations between near misses and risk
management capabilities. When investigated from an intra knowledge transfer and inter
knowledge transfer viewpoint the correlation tables in Appendix 1 show that inter
knowledge transfer has more significant correlations with risk management capabilities
than intra knowledge transfer. Inter knowledge transfer had 26 significant correlations
where intra knowledge transfer had 18 significant correlations with risk management
capabilities.

Significant correlations were in a range of 0.20 to 0.409. The correlation between
studying best practices from other projects and the perceived ability to identify project
risks accurately and effectively was 0.409. Studying best practices across projects was
also the knowledge management question that had the most significant correlations with
risk management capabilities. This knowledge transfer aspect had 14 significant
correlations with risk management capabilities. Two knowledge transfer questions had
no significant correlations with risk management questions. These two questions were:
“Approximately how many times did you DISCUSS LESSONS LEARNED with
members from OTHER project teams”, and “Approximately how many times did you

DISCUSS NEAR MISSES collected from your project with members of YOUR project
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team.” The implications of these findings will be elaborated on in the Discussion and
Conclusion section of this paper.

When looking at the correlations from a risk management standpoint, the two
questions that correlated with the most knowledge transfer questions where *“As the
project progressed, our risk documentation methods improved™ and “As the project
progressed, our ability to monitor risks improved.” Each of these questions had nine
significant correlations with knowledge transfer questions. The correlation range for “As
the project progressed, our risk documentation methods improved” ranged from 0.207 to
0.392. The correlation range for “As the project progressed, our ability to monitor risks
improved” ranged from 0.216 to 0.364. Several questions did not have any significant
correlations with lessons learned, best practices, or near misses. These questions were:
“We were able to analyze project risks no struggles/efficiently”, “We were able to handle
project risks no struggles/efficiently”, and “As the project progressed, our risk handling
improved”. A summary table of risk management questions correlated to knowledge

transfer questions is show at the end of Appendix L

Hypothesis Testing

Linear regression with SPSS was used to test the hypotheses. Appendix H shows the
hypothesis testing data. The predictive power of the model is represented by R Square.
R Square is the ratio of the change of in the dependent variable that is explained by a
change in the independent variable. A hypothesis was accepted if the significance level
was 0.05 or below.

e HI1: An increase in knowledge transfer will have a positive impact on Risk

Management capabilities.
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The independent variable was knowledge transfer. This was a single factor that
represented Questions 1 through 12. The dependent variable was risk management
capabilities and was represented by questions 13-32. The regression analysis of this
hypothesis was significant (p=0.021) with low predictive capability (1*2=0.059). Table
19 shows the model summary for Hypothesis 1. An attempt to delve deeper by
regressing knowledge transfer (Questions 1 through 12) against risk management
capabilities-static (Questions 13 through 24) and against risk management capabilities-
dynamic (Questions 25-32) resulted in regression models that were not statistically
significant. The test for KT and risk management capabilities-dynamic had a
significance of p=0.197. It was noted that test for KT and risk management capabilities-
static had a significance of p=0.057 which was barely above the 0.05 threshold and it was
noted that the predictive power was slightly less (r*2= 0.040) than the model for KT and

risk management capabilities. Hypothesis 1 was supported by the data.

Table 19

Hypothesis I Model Summary

Model Summnary
Changs Statisics
Adjusted R SN Error of R Stuare
| Modat R R Sguare Square the Estimate Change F Change on an $ig. F Change
1 243" 058 040 87546284 059 5534 1 89 021

& Predictors. (Constanty, KM

+ Hla: Inter knowledge transfer has a more positive impact on risk management

capabilities than intra knowledge transfer.
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The independent variables were intra-knowledge transfer and inter-knowledge
transfer. The factor for intra-knowledge transfer represented Questions 1 and 2, 5 and 6,
and 9 and 10. The factor for intra-knowledge transfer represented Questions 3 and 4, 7
and 8, and 11 and 12. The dependent variable was risk management capabilities and was
represented by Wuestions 13-32. The analysis for intra-knowledge transfer was not
significant (p=0.070). The data did not support this hypothesis.

» H2: The length of a project will have a positive effect on the relationships of

knowledge transfer and risk management capabilities.

The independent variable was knowledge transfer. A single factor for knowledge
transfer representing Questions 1 through 12 was used. The dependent variable was risk
management capabilities and was represented by Questions 13-32. The moderating
variable was project length and represented Question 32. Additionally, an interaction
variable of the multiplication of the knowledge management factor and the project length
variable was used. The analysis for project length was not significant (p=0.128). The
data did not support this hypothesis. Table 20 shows the model summary for Hypothesis

2.

Table 20

Hypothesis 2 Model Summary

Model Summery
Change Statistics
Adjusted R Std. Ermror of R Square
| Model R R Square Square the Estimate Change F Change dfs an 8ig. F Changa
1 252" .084 031 98445078 .084 1.945 k] B8 A28

a. Pradictors: (Constanty, LangthMod, KM, The approximata number of morths in which my last project was executed Manths
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¢ H3: The number of team members on a project will have a positive effect on

the relationships of knowledge transfer and risk management capabilities.

The independent variable was knowledge transfer. A single factor for knowledge
transfer representing Questions 1 through 12 was used. The dependent variable was risk
management capabilities and was represented by Questions 13-32. The moderating
variable was team members and represented Question 31. Additionally, an interaction
variable of the multiplication of the knowledge transfer factor and the team member
variable was used. The analysis for project length was not significant (p=0.128). The
data did not support this hypothesis. Table 21 shows the model summary for Hypothesis

3.

Table 21
Hypothesis 3 Model Summary

Model Sunmary
Change Statistics
Adjusted R Std. Error of R Square
o R R Square Square the Estimate Changa F Change dan df2 Sig. F Change
1 252" 064 031 88437936 084 1.949 3 88 128

a. Predictors: {Constan), Team size as Mod, KM, The approximate number of team maemebers my project had Numbar

» H4: A company’s size, based on the number of employees will not have a
significant effect on the relationships of knowledge transfer and risk

management capabilities.

The independent variable was knowledge transfer. A single factor for knowledge
transfer representing Questions i through 12 was used. The dependent variable was risk

management capabilities and was represented by Questions 13-32. The moderating
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variable was company size and represented Question 33, Additionally, an interaction
variable of the multiplication of the knowledge transfer factor and the company size
variable was used. The analysis for project length was not significant (p=0.089). The
data did not support the hypothesis that company size does not have a significant effect
on the relationship of knowledge transfer and risk management capabilities. Table 22

shows the model summary for Hypothesis 4.

Table 22
Hypothesis 4 Model Summary
Model Summany
Change Statistics
Adjusted R Std. Ermrer of R Square
Mogsl R R Square Sguare the Estimate Change f Change dt df2 8ig. F Change
1 289" 073 aag 87967253 073 2244 3 88 .beg

a. Predictors: (Constan), Company size as mod, My company size is approximately., KM

» HS: Project cost will not have a significant effect on the relationships of

knowledge transfer and risk management capabilities.

The independent variable was knowledge transfer. A single factor for knowledge
transfer representing Questions 1 through 12 was used. The dependent variable was risk
management capabilities and was represented by Questions 13-32. The moderating
variable was project cost and represented Question 35. Additionally, an interaction
variable of the multiplication of the knowledge management factor and project cost
variable was used. The analysis for project length was not significant (p=0.108). The

data did not support the hypothesis that project cost does not have a significant effect on
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the relationship of knowledge transfer and risk management capabilities. Table 23 shows

the mode! summary for Hypothesis 5.

Table 23
Hypothesis 5 Model Summary
Modlel Sunmary
Change Statistics
Adjusted R Std. Error of R Square
R R Square Sguara the Estimate Changa F Change an df2 Sig. f Change
1 .261° 068 Q35 98214558 .DE8 20es8 3 88 108

& Prediclors: (Constar®), Project cost as mod, | estimate the total cost of my project to be:, KM

« H6: Experience will have a significant effect on the relationships of knowledge

transfer and risk management capabilities.

The independent variable was knowledge transfer. A single factor for knowledge
transfer representing Questions i through 12 was used. The dependent variable was risk
management capabilities and was represented by Questions 13-32. The analysis was run
several times using different moderating variables for experience. Overall project
management experience was used and represented Question 36. Overall knowledge
management experience was used and represented Question 38. Overall risk
management experience was used and represented Question 39. Additionally, project
management experience within the company was used and represented Question 37. The
intent of the company specific question was to try to determine if company specific
project management experience produced significantly different results that overall
project management experience. The moderating variable each time was the specific

experience variable being studied. Additionally, an interaction variabie of the
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muitiplication of the knowledge transfer factor and the specific experience variable was
used. The analysis for overall project management experience was not significant
(p=0.134). The data did not support the hypothesis that experience would have a positive
moderating effect on the relationship of knowledge transfer and risk management
capabilities when considering overall project management experience. Table 24 shows

the model summary for Hypothesis 6 for overall project management experience.

Table 24

Hypothesis 6 Overall Project Management Experience Model Summary

Mode! Summary
Change Btatistics
Adiusted R Std. Ervor of R Square
Model R R Square Squarg 1ha Estimata Change £ Change df af2 §lg. F Change
1 .250" 063 63d 98497152 263 1812 k| 86 134

a. Predictors: (Constant), TotalProjectExp, Wy total yaars of experience with project management is:, KM

The analysis for company specific project management experience was not significant
(p=0.142). The data did not support the hypothesis that experience would have a positive
moderating effect on the relationship of knowledge transfer and risk management
capabilities when considering company specific project management experience. Table
25 shows the model summary for Hypothesis 6 for company project management

experience.
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Table 25

Hypothesis 6 Company Project Management Experience Summary

WMode! Summay
Change Statistics
Adjusted R 8td. Efror of R Square
 Mode! R R Square Squara ths Estimate Change F Change -l a2 Sig. F Change
1 247t 061 .028 BB576B41 061 1.963 3 86 142

a. Pradictors: (Constan®), Compamy Project Managemaent Exparience a8 mod, My years of experience with projact managemant with
my company is:, KM

The analysis for knowledge management experience was significant (p=0.039). It
was noted that the interaction variable did not produce significant results (p=0.450) and
that the coefficient was negative. The implications will be discussed in the Discussion
and Conclusions section of this paper. The overall model was significant (p=0.039) and
since the model was significant the coefficients were looked at next to determine if the
hypothesis was supported. The P value for the KT variable was “marginally” significant
(p=0.077) in this model. However, neither the KM experience variable nor the
interaction variable were significant (p= 0.113 for KM experience and p=0.450 for the
interaction factor). Since the interaction variable was not significant the data did not
support the hypothesis. Table 26 shows the model summary for Hypothesis 6 for
knowledge management experience. Table 27 shows the coefficients for the model for

knowledge management as a moderator.
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Table 26

Hypothesis 6 Knowledge Management Experience Model Summary

Model Summary
Change Statistics
AdjustedR Std. Ervror of R Square
| Mogel R R Square Square the Estimate Changa ¥ Change i ar Sig. F Change
1 304 082 081 96918808 092 2916 3 88 .039

3. Predictors: (Constanf), My total years of axperisnce with knowlsdga management is:, Total KM experiance as mod, KM

Table 27

Hypothesis 6 Knowledge Management Experience Moderator Coefficients

Coefficients”
Standardized
Unstandardized Coefficients Coasfficients
| Mode B Std. Error Heta 1 Sig.
1 {Constant) -.208 A7 -1.215 228
KM 335 187 .335 1.781 77
Total KM sxperienca as -011 015 -144 - 7589 450
mod
My total yaars of 027 017 167 1.601 113
exparience with
knowledge management
is:

3. Dependent Variable; RM

The analysis for risk management experience was significant (p=0.019). The results
for Hypothesis 6 were similar to the results for Hypothesis 5. The overall model was
significant and the p value for the KT variable was “marginally” significant. In this case
however the variable for RM experience was significant and the interaction variable was
not (p=0.037 for RM experience and p=0.338 for the interaction factor). Since the
interaction variable was not significant the data did not support the hypothesis. In

summary, none of the data for each type of experience supported Hypothesis 6. Table 28
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shows the model summary for Hypothesis 6 for risk management experience. Table 29

shows the coefficients for the model for risk management as a moderator.

Table 28

Hypothesis 6 Risk Management Experience Model Summary

Model Summary
Change Statistics
Adjusted R Std. Error of R Square
R R Square Squana he Estimate Change F Change dan dr2 Sig. F Change
1 330° 108 678 56022549 108 3508 3 85 019
a. Predictors: {ConstanD, My total years of mpeﬂence with risk management Is:, KM, Total RM experience as mod
Table 29
Hypothesis 6 Risk Management Experience Moderator Coefficients
Coefficients”
Standarcized
Unstandardized Cosfliciants Coeflicients
Model i) Std, Error Beta 1 Sig.
1 {Constant) =271 169 -1.588 113
KM .328 183 328 1.698 093
Total RM experience as - 010 011 - 189 -.868 .Je8
mod
My total yaars of 029 014 226 2118 837
experience with risk
managament is:

a. Dependent Variable: RM
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CHAPTER 5

CONCLUSION

This section discusses the summary of the findings, limitations and recommendations
for future research. This section will also explain the relevance of this research to

academia and the implications to engineering managers.

Summary

A literature review on the relationships between knowledge management and risk
management in project based environments was conducted. From the review it was
established that there was a large gap in the body of knowledge. Conceptual models were
built, research explored and a research question posed. That question was “Does
knowledge transfer have a positive impact on risk management capabilities?” From that
several hypotheses were formed. The first, Hypothesis 1, dealt directly with the research
question. The hypothesis that an increase in knowledge transfer will have a positive
impact on Risk Management capabilities was supported. The research question was
answered affirmatively.

The next hypotheses delved deeper into the topic and looked at types of knowledge
transfer and also looked at potential moderating effects. The second part to the first
hypothesis, Hypothesis 1a, Inter knowledge transfer has a more positive impact on risk
management capabilities than intra knowledge transfer, was not supported by the data. It
could not be confirmed however based on related research it is being suggest as an area

of future research.
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The next hypotheses looked at moderating factors with relation to the influence of
knowledge management on risk management capabilities. Hypothesis 2, the length of a
project will have a positive effect on the relationships of knowledge transfer and risk
management capabilities, was not supported by the data. This research could not confirm
that longer projects produced any significant difference in the relationship between
knowledge management and risk management capabilities. The third hypothesis,
Hypothesis 3, the number of team members on a project will have a positive effect on the
relationships of knowledge transfer and risk management capabilities, also was not
supported by the data. This research could not confirm that having more resources in the
form of personnel produced any significant difference in the relationship between
knowledge transfer and risk management capabilities. Hypothesis 4, a company’s size,
based on the number of employees will not have a significant effect on the relationships
of knowledge transfer and risk management capabilities, was not supported by the data.
This research could not confirm that company size produced any significant difference in
the relationship between knowledge transfer and risk management capabilities. For the
fifth hypothesis, Hypothesis 5, project cost will not have a significant effect on the
relationships of knowledge transfer and risk management capabilities, was not supported
by the data. This research could not confirm that project cost produced any significant
difference in the relationship between knowledge transfer and risk management
capabilities.

The sixth hypothesis, Hypothesis 6, experience will have a significant effect on the
relationships of knowledge transfer and risk management capabilities, gave mixed results.

When using overall project management experience and company specific project
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management experience the results were not significant and the data did not support the
hypothesis. However, when using overall knowledge management experience and when
using overall risk management experience the models were significant. It was noted that
in both cases that the interaction variable was not significant and the hypothesis could not
be supported. These finding will be suggested for future research.

The numbers, values and relations of the significant correlations found in this research
are important. This research established that of the areas of knowledge management
considered in this research, best practices, lessons learned, and near misses, that best
practices had the highest and most correlations with risk management capabilities. This
has implications for academics and engineering managers as well as suggests areas of
future research. It was also noted that inter knowledge transfer was significantly
correlated with 70% more risk management capability measures than intra knowledge
transfer. This would suggest that inter knowledge transfer plays a more powerful role
than intra knowledge transfer when looking at risk management capabilities in a project

based environment.

Limitations and Recommendations

There are several important limitations that will be discussed in this section. The
sample size, while technically acceptable, was low. 90 respondents answered the survey.
A larger sample size in the range of hundreds would make the results more generalizable.
The sample size included small, medium, and large sized companies. The sample size
also drew from various industries but these data were not collected. It is possible that
there is bias in the study to one particular industry (i.e. defense contractors or research

and development). Future research should account for industry. The survey was seif-
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administered and while self-administered surveys are accepted as a standard
measurement tool, self-assessment raise concerns of source biases.

The causal effect of knowledge management on risk management was established by
this research but this research provides ample room to expand on this topic and further
the body of knowledge. It was noted that it could not be determined whether inter
knowledge transfer had a greater impact on risk management capabilities when compared
to intra knowledge transfer. Based on research in the area of knowledge transfer,
learning, and project management by Kotnour (2000) and Landaeta (2008) it has been
established that there are clear links between knowledge transfer, learning, and project
performance. Studying inter- and intra-knowledge transfer as it relates to risk
management in project based environments would help further expand our understanding
in this area. While exploring Hypothesis 6, experience will have a significant effect on
the relationships of knowledge transfer and risk management capabilities, it was noted
that both risk managerment experience and knowledge management experience produced
significant models but upon further investigation is was seen that the interaction variable
for each case was not significant. The role that experience and education play in the
relationship between knowledge management and risk management is suggested as an
area of expansion.

Other important areas for future research are the correlations established between
aspects of knowledge management and risk management capabilities. It was established
that the number of significant correlations between best practices and risk management
capabilities far exceeded the number of significant correlations between near misses and

risk management capabilities and the number of significant correlations between lessons
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learned and risk management capabilities. It was also noted that the highest correlation
(0.409) was between studying best practices across projects and the ability to identify
project risks accurately/effectively. Research in the specific area of how best practices in
risk management are documented, socialized, and disseminated both within projects and
across projects would bolster the research presented here. Additionally when inspected
from a risk management capabilities standpoint the ability to document risks and monitor
risk over time showed the most significant correlations with the knowledge management
factors of best practices, lessons learned, and near misses. Investigating how knowledge
management specifically impacts risk monitoring and risk documentation would expand

on this research.

Implications

The implications to academia are to expand the current body of knowledge in the area
of knowledge management and risk management in project based environments. The
literature review has expanded the body of knowledge by highlighting relevant research
literature, and exploring common themes, and identifying new conceptual models. The
literature review also exposed the considerable gap in the current body of knowledge.
The research presented in this paper furthers our understanding on the causal relationship
between knowledge management and risk management capabilities. It also exposes
significant correlations between certain aspects of knowledge management and risk
management capabilities. This research provides several avenues to expand and bolster
this area of study.

The implication to the engineering and project managers is to provide a better

functional understanding of the relationship between knowledge management and risk
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management in project based environments. It has been established that there is
significant relationship between the two by confirming Hypothesis 1, an increase in
knowledge transfer will have a positive impact on Risk Management capabilities. It
could not be established whether inter- or intra-knowledge transfer had a greater impact
therefore this research does not provide additional guidance in that area. This research
also identified areas of knowledge management, the studying and discussing best
practices within and across projects, that had higher significant correlations. Specificaily
the highest correlation was between studying best practices across projects and the ability
to identify project risks accurately/effectively. This information better equips the
manager when deciding on what areas to focus on when funding is limited, provides a
basis for building deck plate work models, and perhaps most of all allows the manager to
have a better actionable insight on the relationships and interactions between knowledge

management and risk management.
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APPENDIX A

Initial Survey

The information being requested will help academics and companies better understand
relationships between knowledge management and risk management in project-based
environments. Analysis of the results will be based on a combination of survey
participants and can not be traced back to any one individual, event, or company.
Individual responses will remain anonymous and will not be reported to any person or
entity. Individual responses will not be traced back to any one individual, event, or
company. Participation in this survey is voluntary, with no penalties or reprisals for not
participating or completing the survey.

Please read through the definitions prior to starting the survey and refer back to the
definition as needed.

Definitions

Study: Refers to reading, watching videos, or other activities which do not directly
involve conversations with others.

Discuss: Refers to meetings, teleconferences, video conferences, or other activities in
which conversations and interaction with peers occurred.

Lessons Learned: Knowledge gained through experience, which if shared, would
promote the recurrence of desirable outcomes or preclude the recurrence of
undesirable outcomes.

Best Practices: is a technique or methodology that, has proven successful in
particular circumstances.

Near- Miss: an event that has a non-hazardous outcome but in which a hazardous
outcome could have occurred.

Knowledge Management (KM): The set of steps, methods, and tools for the mest
effective and efficient use knowledge aimed to improve performance and
capabilities.

Risk Management (RM): includes planning, assessing, handling, documenting and
monitoring risks.

Risk Handling: Setting risks at acceptable levels based on identifying, evaluating,
selecting, and implementing the desired option.

SURVEY

All questions pertain to a recent completed project, one that was not abnormally
terminated , in which you formally worked as project manager or meraber of the
project team.
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Inter-Project Knowledge Transfer
. Approximately how many times did you study lessons learned from other projects:

Drop down menu with: 0,1,2,3....48,49,50+

. Approximately how many times did you study best practices from other projects:

Drop down menu with: 0,1,2,3....48,49, 50+

. Approximately how many times did you study near misses from other projects:

Drop down menu with: 0,1,2,3....48,49,50+

. Approximately how many times you discuss lessons learned with members from other
project teams:

Drop down menu with: 0,1,2,3....48,49,50+

. Approximately how many times you discuss best practices with members from other
project teams:

Drop down menu with: 0,1,2,3....48,49,50+

. Approximately how many times you discuss near misses with members from other
project teams:

Drop down menu with: 0,1,2,3....48,49,50+




98

Intra-Project Knowledge Transfer

7. Approximately how many times did you study lessons learned collected from your
project:

Drop down menu with: 0,1,2,3....48,49,50+

8. Approximately how many times did you study best practices collected from your project:

Drop down menu with: 0,1,2,3....48,49,50+

9. Approximately how many times did you study near misses collected from your project:

Drop down menu with: 0,1,2,3....48 49,50+

10. Approximately how many times you discuss lessons learned collected from your project
with members of your project team:

Drop down menu with: 0,1,2,3....48 49,50+

11. Approximately how many times you discuss best practices collected from your project
with members of your project team:

Drop down menu with: 0,1,2,3....48,49,504

12. Approximately how many times you discuss near misses collected from your project with
members of your project team:

Drop down menu with: 0,1,2,3....48,49,50+




13.

14,

15.

Risk Management Capability

We were able | 1-with no 4-with some 7-

to implement | accuracy/not accuracy accurately/

project risk effectively effectively

plans
1-with many 4-with few 7-with no
struggles/not struggles struggles/
efficiently efficiently

We were able | 1-with no 4-with some 7-

to identify accuracy/not accuracy accurately/

project risks effectively effectively
I-with many 4-with few 7-with no
struggles/not struggles struggles/
efficiently efficiently

We were able | 1-with no 4-with some 7-

to analyze accuracy/not accuracy accurately/

project risks effectively effectively
1-with many 4-with few 7-with no
struggles/not struggles struggles/
efficiently efficiently




16.

17.

18.

100

We were able | 1-with no 4-with some 7-

to handle accuracy/not accuracy accurately/

project risks | effectively effectively
1-with many 4-with few 7-with no
struggles/not struggles stmggles!
efficiently efficiently

We were able | 1-with no 4-with some 7-

to document | accuracy/not accuracy accurately/

project risks effectively effectively
1-with many 4-with few 7-with no
struggles/not struggles struggles/
efficiently efficiently

We were able | 1-with no 4-with some 7-

to monitor accuracy/not accuracy accurately/

project risks effectively effectively
1-with many 4-with few 7-with no
strugglesinot struggles struggles/
efficiently efficiently
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20.

21.

22.

23,

Effectiveness of Risk Management
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strongly

disagree | disagree | neutral | agree | strongly agree
As the project
progressed, our risk
planning capabilities
improved.

strongly

disagree | disagree | neutral | agree | strongly agree
As the project
progressed, our ability to
identify risks improved.

strongly

disagree | disagree | meutral | agree | strongly agree
As the project
progressed, our ability to
analyze risks improved.

strongly

disagree | disagree | neutral | agree | strongly agree
As the project
progressed, our risk
handling improved.

strongly

disagree | disagree | meutral | agree | strongly agree

As the project
progressed, our risk
documentation methods
improved.
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24,

strongly
disagree | disagree | neutral | agree | strongly agree

As the project
progressed, our ability to
monitor risks improved.

Demographics
25.
No.
The approximate pumber of
team members that my
project had is
26.
Months

The approximate number of
months in which my last
project was executed was

27.
Small (99 or Medium (100 to | Large (over 500
fewer 499 employees) | employees)
employees).
My company size is
approximately
28.
Associates | Bachelor’s | Master’s | Doctoral
High School _ | Degree Degree Degree | Degree
My highest level
of education is
most closely

29. My years of experience with project management with my company is

Drop down menu with: 0,1,2,3....48,49,50+
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30. My total years of experience with project management is

Drop down menu with: 0,1,2,3....48,49,50+

31. My total years of experience with knowledge management is

Drop down menu with: 0,1,2,3....48,49,50+

32. My total years of experience with risk management is

Drop down menu with: 0,1,2,3....48 49,50+
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APPENDIX B

Old Dominion University Institutional Review Board Approval

No.: 11-048

OLD DOMINION UNIVERSITY
HUMAN SUBJECTS INSTITUTIONAL REVIEW BOARD
RESFARCH PROPOSAL REVIEW NOTIFICATION FORM

TO: Rafael Landneta DATE: April 21, 2011
Responsibie Project imvestigator iRB Decision Date
RE: Establishing Relaticnships between Risk Management and Knowledge
Management
Narse of Project

Please be informed that your research protocol has received approval by the Institutiona!
Review Board. Your research protocol is:

___Approved

___ Tabled/Disapproved

_X_Approved, { EXEMPT) contingent on making the changes below*
Pes /1 ¢ April 21,2011

K] date

Contact the IRB for clarification of the terms of your research, or if you wish to make
ANY change to your research protocol.

The appraval as exempt, does not require an annual Progress Report or, once the study is
complete, a Close-out report. You must report adverse events experienced by subjects to
the IRB chair in a timely manner (see unjversity policy).

» Approval of your research is CONTINGENT upon the satisfactory compietion of
the follawing changes and attestation to those changes by the chairperson of the
Institutional Review Board. Research may not begin until after this attestation.

* No Changes required

Attestation

As directed by the Institutional Review Board, the Responsible Project Investigator made
the above changes. Research may begin.

April 27,2011
Chairpersoft’s * date
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APPENDIX C

Pilot Survey

This pilot survey will be used to validate the proposed survey questions. The full survey
is attached. It is not necessary to answer the actual survey questions. Please read through
the question and answer the review section for that particular question. The review
section contains 3 columns. For the first 4 columns, please place an “X” in the box(s)
that are most appropriate. Each question has a place for comments on that question in the
last column labeled “Recommendations/Assessment”. Additionally, at the end of the
survey there is a general comments section. This section can be used to address the
survey in general or specific survey questions. If commenting on a specific survey
question please refer to the survey question number. The survey will be revised based
on the inputs from the pilot survey responses and posted on an on-line survey service.
The survey will be sent out to multiple individuals in multiple organizations that work in
a project-based environment. Thank you for your time and expertise.

SURVEY

The information being requested will help academics and companies better understand
relationships between knowledge management and risk management in project-based
environments. Analysis of the results will be based on a combination of survey
participants and can not be traced back to any one individual, event, or company.
Individual responses will remain anonymous and will not be reported to any person or
entity. Individual responses will not be traced back to any one individual, event, or
company. Participation in this survey is voluntary, with no penalties or reprisals for not
participating or completing the survey.

Please read through the definitions prior to starting the survey and refer back to the
definition as needed.

Definitions

Study: Refers to reading, watching videos, or other activities which do net directly
involve conversations with others.

Discuss: Refers to meetings, teleconferences, video conferences, or other activities in
which conversations and interaction with peers occurred.

Lessons Learned: Knowledge gained through experience, which if shared, would
promote the recurrence of desirable outcomes or preclude the recurrence of
undesirable outcomes.

Best Practices: is a technique or methodology that, has proven successful in
particular circumstances.

Near- Miss: an event that has a non-hazardous outcome but in which a hazardous
outcome could have occurred.
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Knowledge Management (KM): The set of steps, methods, and tools for the most
effective and efficient use knowledge aimed to improve performance and capabilities

Risk Management (RM): includes planning, assessing, handling, documenting and
monitoring risks.

Risk Handling: Setting risks at acceptable levels based on identifying, evaluating,
selecting, and implementing the desired option,

All questions pertain to a recent completed project, one that was not abnormally
terminated, in which you formally worked as project manager or member of the
project team.

Inter-Project Knowledge Transfer
1. Approximately how many times did you study lessons learned from other projects:

Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 1:

Question is | Question Question

NOT relates to . Recommendations/
relates to risk

clear/under | knowledge Assessment
management

standable management

Question is
clear/under
standable

2. Approximately how many times did you study best practices from other projects:

Drop down menu with: 0,1,2,3....48,49, 50+
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Review of Question 2:
. .| Question is | Question .
uestion is Question .
Questi NOT relates to . Recommendations/
clear/under relates to risk
clearfunder | knowledge Assessment
standable management
standable management

3. Approximately how many times did you study near misses from other projects:

Drop down menu with: 0,1,2,3....48,49 50+

Review of Question 3:

Question is Question s | Question Question

NOT relates to . Recommendations/
clear/under relates to risk

clear/under | knowledge Assessment
standable management

standable management

project teams:

4. Approximately how many times you discuss lessons learned with members from other

Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 4:

Question is
clear/under
standable

Question is
NOT
clear/under
standable

Question
relates to
knowledge
management

Question
relates to risk
management

Recommendations/
Assessment




project teams:

5. Approximately how many times you discuss best practices with members from other
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Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 5:

Question is

Question

Question is NOT relates to Question . Recommendations/

clear/under relates to risk

standable clear/under | knowledge management Assessment
standable management B

project teams:

6. Approximately how many times you discuss near misses with members from other

Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 6:

. . | Question is | Question .
n is .
Questio NOT relates to Question . Recommendations/
clear/under relates to risk
clearfunder | knowledge Assessment
standablie management
standable management

project:

Intra-Project Knowledge Transfer
7. Approximately how many times did you study lessons learned collected from your

Drop down menu with: 0,1,2,3....48,49,50+




Review of Question 7:
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. . | Questionis | Question .
Question is NOT relates to Juestion . Recommendations/
clear/under relates to risk
clearfunder | knowledge Assessment
standable management
standable management

8. Approximately how many times did you study best practices collected from your project:

Drop down menu with: 0,1,2,3....48 49,50+

Review of Question 8

Question is

Question

Juestion is NOT relates to Question . Recommendations/

clear/funder relates to risk

standable clear/under | knowledge management Assessment
standable | management

9. Approximately how many times did you study near misses collected from your project:

Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 9:

Question is
clear/under
standable

Question is
NOT
clearfunder
standable

Question
relates to
knowledge
management

Question
relates to risk
management

Recommendations/
Assessment




with members of your project team:

10. Approximately how many times you discuss lessons learned collected from your project

Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 10:

. .| Questionis | Question .
Question is NOT relates to Question . Recommendations/
clear/under relates to risk
standable clear/under | knowledge agement Assessment
standable management

with members of your project team:

11. Approximately how many times you discuss best practices collected from your project

Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 11:

. .| Question is | Question .
Question is NOT relates to Question . Recommendations/
clear/under 4 kn relates to risk
standable clear/under owledge agement Assessment
standable | management A

members of your project team:

12. Approximately how many times you discuss near misses collected from your project with

Drop down menu with: 0,1,2,3....48,49,50+
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Review of Question 12:

13

. . | Question is | Question .
C%:SS{?:C;S NOT relates to gll:tf:t:ig risk Recommendations/
standable clear/under | knowledge management Assessment
standable management g
Risk Management Capabhility
We were 1-with no 4-with some 7-accurately/
able to accuracy/ accuracy effectively
implement | ¢
g;;?l ?t risk effectively
1-with many 4-with few 7-with no
struggles/ struggles struggles/
not efficiently
efficiently
Review of Question 13:
. . [ Questionis | Question .
c?cﬁj;lr(l)(rllelrs NOT relates to g;l:tit:;g risk Recommendations/
clear/under | knowledge Assessment
standable management

standable management
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We were l-with no 4-with some 7-accurately/
f'ible t'o accuracy/ accuracy effectively
1der.1t1fy _ not
project risks effectively
i-with many 4-with few 7-with no
struggles/ struggles struggles/
not efficiently
efficiently
Review of Question 14:
. . | Question is | Question .
Question is NOT relates to Question . Recommendations/
clear/under refates to risk
standable clear/under | knowledge management Assessment
standable management
We were 1-with no 2 3 |4-withsome |5 |6 | 7-accurately/
able to accuracy/no accuracy effectively
analyze | ¢ effectively
project risks
l-withmany |2 |3 |!4-withfew |5 |6 |7-withno
struggles/ struggles struggles/
not efficiently
efficiently
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Review of Question 15:
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. . | Question is | Question .
Question is NOT relates to Question . Recommendations/
clear/under relates to risk
clear/under | knowledge Assessment
standable management
standabie management
We were 1-with no 4-with S |6 7-accurately/
able to accuracy/ some effectively
han‘dle not accuracy
project .
risks effectively
1-with many 4-withfew |5 |6 7-with no
struggles/ struggles struggles/
not efficiently
efficiently
Review of Question 16:
Question is | Question
Question is | NOT relates to Question
clearfunder | clear/funder | knowledge relates to risk | Recommendations/
standable standable management | management | Assessment
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18.
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We were 1-with no 4-with 5 7-accurately/
able to accuracy/ some effectively
document | accuracy
l;irs%]:c{ effectively
1-with many 4-with few |5 7-with no
struggles/ struggles struggles/
not efficiently
efficiently
Review of Question 17:
. . | Questionis | Question .
Question is NOT relates to Question . Recommendations/
clear/under ) d nowl relates to risk
standable clear/under owledge management Assessment
standable management
We were I-with no 4-with 5 7-accurately/
able to accuracy/ some effectively
monitor not accuracy
ﬁ?ﬁ: ct effectively
1-with many 4-with few | 5 7-with no
struggles/ struggles struggles/
efficiently
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20.

Review of Question 18:
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Question is | Question

Question is { NOT relates to Question
clear/under | clear/under | knowledge relates to risk | Recommendations/
standable standable management | management | Assessment

Effectiveness of Risk Management

strongly strongly

disagree | disagree | neutral | agree agree
As the project
progressed, our risk
planning capabilities
improved.

Review of Question 19:
.. | Question is | Question .
Question is NOT relates to Question . Recommendations/
clear/under relates to risk
standable clear/under | knowledge management Assessment
standable management
strongly strongly
disagree | disagree | meutral | agree agrec

As the project
progressed, our ability
to identify risks
improved.
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22.

Review of Question 20:
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. .| Question is | Question .
Question is NOT relates to Question . Recommendations/
clearfunder relates to risk
clear/under | knowledge Assessment
standable management
standable management
strongly strongly
disagree disagree | neutral | agree | agree
As the project progressed,
our ability to analyze risks
improved.
Review of Question 21:
.. | Question is | Question .
Question is NOT relates to Question . Recommendations/
clear/under relates to risk
clear/under | knowledge Assessment
standable management
standable management
strongly strongly
disagree disagree | neutral | agree | agree
As the project progressed,
our risk handling
improved.
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Review of Question 22:

. .| Question is | Question .
Question is NOT relates to Question . Recommendations/
clear/under 1 relates to risk
standable clear/funder | knowledge agement Assessment
standable management
strongly strongly

disagree disagree | neutral | agree | agree

As the project progressed,
our risk documentation
methods improved.

Review of Question 23:

. . | Question is | Question .
Questio u n X
estion 15 NOT relates to Questio ) Recommendations/
clearfunder relates to risk
standable clear/under | knowledge management Assessment
standable management
strongly strongly

disagree disagree | neutral | agree | agree

As the project progressed,
our ability to monitor risks
improved.
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26.
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Review of Question 24:
. . | Question is | Question .
Question is NOT relates to Question . Recommendations/Ass
clear/under relates to risk
clear/under } knowledge essment
standable management
standable management
Demographics
No.
The approximate number of team
members that my project had is
Review of Question 25:
. .| Question is . Question does
Question is | Gy Question adds | oy 4 Recommendations/
clear/under value to data
clear/under . value to data | Assessment
standable collection .
standable collection
Months

The approximate number of
months in which my last project
was executed was
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28.
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Review of Question 26:
. . | Question is ) Question does
Question is | Question adds | \Gyp o 4 Recommendations/
clear/under value to data
clear/under . value to data | Assessment
standable collection )
standable collection
Smali (99 or Medium (10010 | Large {(over 500
fewer 499 employees) | employees)
employees).
My company size is
approximately
Review of Question 27:
. . [ Question is . Question does
Question is NOT Question adds NOT add Recommendations/
clear/under value to data
standable clear/under collection value to data Assessment
standable collection
Associates | Bachelor’s | Master’s Doctoral
High School | Degree Degree Degree Degree
My highest
level of
education is
most closely




Review of Question 28:

Question is

Question does

Question is | NOT Question adds | NOT add
clearfunder | clearfunder | value to data value to data Recommendations/
standable standable collection collection Assessment

29. My years of experience with project management with my company is

Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 29:

. .| Question is . Question does
Question is | Gy Question adds | 1y ) 44 Recommendations/
clear/under value to data al
standable clear/under collection value tp data Assessment
standable collection
30. My total years of experience with project management is
Drop down mena with: 0,1,2,3....48,49,50+
Review of Question 30:
. .| Question is . Question does
Question is | o Question adds | iy, 14 Recommendations/
clear/under value to data
standable clear/under collection value to data Assessment
standable collection




31. My total years of experience with knowledge management is
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Drop down menu with: 0,1,2,3....48,49,50+

Review of Question 31:

. . | Question is . Question does
Question is NOT Question adds NOT add Recommendations/
clear/funder value to data
standable clear/under collection value tf) data Assessment
standable collection
32. My total years of experience with risk management is
Drop down menu with: 0,1,2,3....48,49,50+
Review of Question 32:
. .1 Question is . Question does
Question is | oy Question adds | Gp 44 Recommendations/
clear/under value to data
clear/under . value to data Assessment
standable collection .
standable collection

GENERAL COMMENTS ON THE SURVEY:



APPENDIX D

Final Survey

THE SFORMATION SEING: REOLECXTED WikE, HELP COMPANIETS AND ACADEVICS BET TER UMGERTTAND ARLATIONS RS BETWEEN
KNOWLEDGE SAWAGEMENT AND NEIC MANAGEMENT 3N PROJECT-BANED ENVIRONMENTS. ANAL YNS OF THE NESULTS YiLL BE
BASED OM A COMBIMATION OF SURVEY PARTICIPANTS AND CAN NOT BE TRACET BACK TO ANY OMNE BIDMIDUAL, EVENT, OR
COMPAMY. INDIVIDUAL RETFONOES WILL RERMAIN ANONYRMOLUS AND TWLL NOT BE REPORTED TO ANY FERION OR ENTITY. INDMOUM
RESPOMEETS WAL NOH 8 TRACED BACK 70 ANY THE SMORIIUAL, EVENT, OR GORIPANY. PARTICEPRTION Il THIS SLNVEY IS
VORLIEARY, WITH MD PERALTIES GR REFRIBALS FOR NOT PARTICIPATING OR OOMPUETING THE SURVEY.

REASE NEAD THROUGE THE CEFINITIONS AROR TO STARTING THE SURVEY AND REFER BACK TO THE CEFMITION AS MEZDED.

DEFNTIONS

BEST PRACTICES I 2 inctrinues or serieniaiony Saf Jos movis succranis I paricaler Chouswlances.

DISOUSS: rutens 1 Musiings, Mlaconimares, viieo Corimns, oF oley ivilles: I wiich comantaluns: v WIoiion Sl pets 15 e giwary
method of ohiateirsy and shabeg tnastadoe

ORI FOGE MAMACTRMPHT (M); i o of Glrps. Mebtiiis, e i Ry ihe Facct SRRV 20 GERCIWE WER MEMINIDE T 15 ITEICVE:
PRI 2wl SR

LESSOME LEATORLY: hmtwiacis Quingd Suwmgh sapasience, Wiich ¥ shaed, sl prowule ihe recwiencs of detiatie cvioomms: OF pacheds
fEsTercE O uieskalie SuRiOmE.

MHEAR: MESS: 20 evert S5 008 A FER-RAZIRIUS OLICOmNE Dl I8 RAIKR 2 ITARINS. cuicrrmy crnil fave Qocmd.

PROJECT: 2 Sesrpotary seliing ¥ mhich prodvat 15 SRS O SUAce i proviemL

UK ANALYSTS: I he [IOORES O Sxvning 2n Siarfied e, isotatrny the cavoe 20 Olevwrinlyg Ihe oRRCER

SN DOCUMENTATION: 35 the tacondng amt sraiintaiving of ol avessvards, snoslicning Rumets, handig anaiysis, 2 risk plws.

K DENTIFICATION. S pracees: of exaeising pmiect areas il inchricl Srocmstes &t Ky 20 COCEVRrS JRsoced Fishe.,

RISK HANOUNG: sefiing ks at accepiaiie levels based on M0eniitying. svakoding, sacing. v Snptuvawiing e desirest option.

FESK MANADEMENT (M), Icaies planniag, SSAScEg, Rarviing, uncaveniigg 2 wonieing riels.

FISK MONITORING: e prcess thit Spsimmgicaly Yacks 2w nahaies S peviorare of Ak fcsulieg aciiont Jgainct etk mevior.
RISK PLANMING: Sxt ot F (evaioping 26 Ocumasiing CONpIhensive and inleracivg sealegies kx S allvr sieps of et masgerent.
STUDY: s 10 Ry, Whing Waos, & oy 2cihilins: S0VCE GVt COmDuniaion Wil passs X nat he wary mefs of cbtabing
o,

FRNEY

All qEions pestin 10 2 recesdly cenplalion gucfect, ens: St wa ot Jbnommally Serminaing | In wivcl yoss Ry worked 2 peaject AUFEIgET
ey of Tae project feam.

A qpeaiine cower e Salion Yo wE O8 She project.

4. Approxiraatedy how many times did you STUDY BEST PRACTICES coliected from YOUR
project

2. Approximately how many times did you DISCUSS BEST PRACTICES collected from
your project with members of YOUR project team:

3. Approximately how many times did you STUDY BEST PRACTICES from OTHER
projeotss

4, Approximetoly ow raany times did you DISCUSS BEST PRACTICES with members
from OTHER project teams:
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& Apsroximatety bow meny times ¢id you STUDY LESSONS LEARNED collected from
YOUR project:

6. Approximmately how many thnes did you DISCUSS LESSONS LEARNED vollected from
your project with members of YOUR project team:

7. Approximately how many tines did you STUDY LESSONS LEARNED from OTHER

3

4. Approximately how many times did you DISCUSS LESSONS LEARNED with members
froms OTHER project temms:

9. Approxiinately how many tirses did you STUDY NEAR MISSES oolicoted from YOUR
project

10. Approximately how many times did you DISCUSS NEAR MISSES collectad from your
project with members of YOUR project team:

projects:

12. Approximately how nsany times did you DISCUSS NEAR WMSSES collected with
members from OTHER project tasms:

13. We were able to mmplement project risk plaas:
ot 4 soene *
aonEznot 2 3 5 6

Exazteiyminciively [ od €« [ o4 [ o [ Lod [

14. We were sbie to implemont project risk plans
sk oy 4uthfow 7400 N0
savgpesiit 2 3 — 5 6 SRy

0 Sgaciicetly ~ e ¢ e - r e
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15. We were able te iieatify project risks:
198k no azerdeymacnely
Suin some by
aoneacprol 2 3 axaracy
o I c e « ‘
1wy
. 3 bamubind ¢ ;&L
0 smpteciiciudly - . e r i :
17. We were able to analyze project risks:
Yull no acrewabeipgrin ety
v some "
aowacyeal 2 3 anacy
c © 3 ¢ ‘ ‘
13. We were abic to analyze project risks:
1400 many Suiih ow - meﬂ
gt 2 3 S ¢
= gy """"(, " ~ Iy o I ¢
19, We ware abie to handle project risks:
1-uills no
s s 40 szene s M
Mcaletyheecivaty c £ 3 ¢ ) ‘
20. We were sbie to handie project risks:
sy upgesiemcenty
e 7o 0
sggpesinat 2 3 svgges ’
0 sompgia/ellicinily (o e ¢ g ‘ ¢
21. We were able to document project risks:
oo accuaiyecily
amm come b
oyt 2 3 vy ‘
—— c r € ¢ ’ )
22, We were able fo document project risks:
it =y Aulin tew N :"I‘m_
snggasint 2 3 Sewges )
120 gyt iy - e ¢ d ‘ i




23. We were abie to moniter preject risks:
1l wo

Yl e -
;cyiet 2 3 s s
ey i aietgfetncively

Evacametacigy c r r (o e e c
24. e ware shie to monitor preject risks:

vy o T o

sinagpmmct 2 3 s 5

asictonisy s swggeselicrdy
= do oty c r - r r r r
26. As the project progressed, our risk piasning capabifities improved.
*  shongy sagee LAl = Ll C agee € wogyape
26. As the project progressed, our ability to identify risks improved.
gy eage ¢ sagee ey T apes T swongy agee
27. As the project progressed, our shility to analyze risks improved.
" seongy dxyen " dcxpw Loy = T aome € stongyages
28, As the project progressed, our risk handiing improved.
T syorchy Seague L Log e e T weegy aye
29. As the project progressed, our risk docunentation methods ismproved.
¢ siungy dsagee g * newca < agee € siongy agee
30. As tha project pregressed, our abifity to mowitor risks improved,
¢ sronagy dugree e C et T agee " srongy ages
31. The approximate number of team members that my project khad is
32, The spproximate asumber of months in which my last project was exzouted
- | |
33. My company size is approximatety:
7 Swal (99 or fewer enpiyReS € uedham (100 1 409 erployess) € Lanye jover 500 enytoyees)
34. My highest level of education is most clesely:
€ gy scnocs © ssntecDayes ¢ mcasiorsoegee T Masiecs Degree T Doctora Dagees

36. | astimats the total cost of my project to bet

T isstansxoe O Sea0iw € 10,001 0 € 000 0 € Coetervan
$00,000 $1.006.000 $25.900, 000 525 0w 200
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36. My years of exparieace with pisject management with my company is

38. My totsl years of experience wilth knowiedge mansgemest isd

39. My tots] yews of expericace with risk management is:
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APPENDIX E

Survey Summary

Dissertation Survey 2 ™ SurveyMonkey
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24. We were ahls %0 monitor project risks:
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APPENDIX F

Analysis Data - Normality Plots

Normal Q-Q Plot of oximately how many times did you STUDY BEST
PRAA(.EH::ES collscted from YOUR project:

44

14

Expected Normal

R

Y ) T
20 40 6D

Observed Value

[= 2%

Figure Al. Question 1 - Normal Q-Q- Plot of approximately how many times did you

STUDY BEST PRACTICES collected from YOUR project.
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Normal Q-Q Plot of #oroxlmmly how many timss did you DISCUSS BEST
PRACTICES collecte m your project with members of YOUR project team:
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Figure A2. Question 2 — Normal Q-Q plot of approximately how many times did you
DISCUSS BEST PRACTICES collected from your project with members of YOUR

project team.



179

Normal Q-Q Plot of Approximately how many fimes did you STUDY BEST
PRACTICES from OTHER projects:
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Expectsd Normal
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20 40 60

Obssrved Valus

o -

Figure A3. Question 3 — Normal Q-Q plot of approximately how many times did you

STUDY BEST PRACTICES from OTHER projects.
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Normal Q-Q Plot of AEP;COXIM how many times did you DISCUSS BEST
PRACTICES with members from OTHER project teams:

&

Expected Normal

L 1 Ll T
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Observed Vaius

Figure A4. Question 4 — Normal Q-Q plot of approximately how many times did you

DISCUSS BEST PRACTICES with member from OTHER project teams.
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Normal Q-Q Piot of Approximatety how many timaes did you STUDY LESSONS
L ED collected from YOUR project:
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Expected Normal
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Observed Yalue
Figure AS. Question 5 ~ Normal Q-Q plot of approximately how many times did you

STUDY LESSONS LEARNED collected from your project.
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Normai 9-Q Plot of Ap‘rroxh'l'llte!y how c't“m times did you DISCUSS LESSONS

LEARNED coltected from your proje members of YOUR project team:
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Figure A6. Question 6 — Normal Q-Q plot of approximately how many times did you
DISCUSS LESSONS LEARNED collected from your project with members of YOUR

project team.
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Normal Q-Q Plot of Approximately how mnrg times did you STUDY LESSCONS
EEARNED from OTHER projects:
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Figure A7. Question 7 — Normal Q-Q plot of approximately how many times did you

STUDY LESSONS LEARNED from OTHER projects.



Normal Q-Q Plot of AEBroximmly how many times did you DISCUSS LESSONS
LEARNED with membasrs from OTHER project teams:
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Figure A8. Question 8 — Normal Q-Q plot of approximately how many times did you

DISCUSS LESSONS LEARNED with member from OTHER project teams.
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Normal G-Q Plot of ?groxlmmly how ma%tlmu did you STUDY NEAR
MISSES collected from YOUR project:
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41

L

0 2 4 &
Cbserved Vaius

Figure A9. Question 9 - Normal Q-Q plot of approximately how many times did you

STUDY NEAR MISSED collected from YOUR project.



186

Normal Q-Q Plot of Approximately how many imes did you DISCUSS NEAR
MISSES coliected from your project with members of YOUR project team:

4

14

Expected Normai

1=

Observed Yalue
Figure A10. Question 10 — Normal Q-Q plot of approximately how many times did you

DISCUSS NEAR MISSES collected from your project with members of YOUR project

team.
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Normal Q-Q Plot of Aggfoxlrnmly how times did you STUDY NEAR
MISSES collected from ER projects:
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Expectad Normal

] 20 «a &
Observed Yalue

Figure All. Question 11 — Normal Q-Q plot of approximately how many times did you

STUDY NEAR MISSES collected from OTHER projects.
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Normal Q-Q Plot of Approximatety how many times did you DISCUSS NEAR
MISSES colis with members from OTHER project teams:

5~

e

Expacted Normal
N

11

e

o~
8
]
8

Observed Yalue

Figure A12. Question 12 — Normal Q-Q plot of approximately how many times did you

DISCUSS NEAR MISSES collected with member from OTHER project teams.
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Normasl Q-Q Plot of accuratelyleffectively
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Figure Al13. Question 13 — Normal Q-Q plot of we were able to implement project risk

plans accuratefy/effectively.
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Normal Q-Q Plot of no strugglesiefMclently
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Figure Al4. Question 14 — Normal Q-Q plot of we were able to implement project risk

plans with no struggles/efficiently.
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Nomal Q-Q Plot of accuratelyfeffectively
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Figure A15. Question 15 — Normal Q-Q plot of we were able to identify project risks

accurately/effectively.
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Normal Q-Q Plot of no strugglesiefMclently
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Figure Al6. Question 16 — Normal Q-Q plot of we were able to identify project risks

with no struggles/efficiently.
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Normal Q-Q Plot of accuratelyfsfactively
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Figure A17. Question 17 — Normal Q-Q plot of we were able to analyze project risks

-
N
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o -

accurately/effectively.
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Normal Q-Q Plot of no strugglesiefficlently
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Figure AI8. Question 18 — Normal Q-Q plot of we were able to analyze project risks
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with no struggles/efficiently.
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Normal Q-Q Plot of sccurstslyleffectively
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Figure AI9. Question 19 -~ Normal Q-Q plot of we were able to handle project risks
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N oy

accurately/effectively.
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Normai Q-Q Plot of no strugglesiefficlentty
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Figure A20. Question 20 — Normal Q-Q plot of we were able to handle project risks with

no struggles/efficiently.
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Normal Q-Q Plot of accuratelyjeffectively
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Figure A21. Question 21 — Normal Q-Q plot of we were able to document project risks
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accurately/effectively.
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Norma! Q-Q Plot of no strugglesfefficiently
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Figure A22. Question 22 — Normal Q-Q plot of we were able to document project risks
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with no struggles/efficiently.
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Normal Q-Q Plot of accuratslyleffectively
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Figure A23. Question 23 — Normal Q-Q plot of we were able to monitor project risks

accurately/effectively.
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Normal Q-Q Plot of no strugglesiefficlently
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Figure A24. Question 24 ~ Normal Q-Q plot of we were able to monitor project risks
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with no struggles/efficiently.



Normal Q-Q Plot of As the projsct progressed, our risk planning capsbliities

improved.
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Figure A25. Question 25 — Normal Q-Q plot of as the project progressed, our risk

planning capabilities improved.
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Normal Q-Q Plot of As the project progressad, our sbility te identify risks
Improved.
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Figure A26. Question 26 — Normal Q-Q plot of as the project progressed, our ability to

identify risks improved.
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Normal Q-Q Plot of As the project progressed, our abllity to analyze risks
improved.
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Figure A27. Question 27 — Normal Q-Q plot of as the project progressed, our ability to
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analyze risks improved.



Normal Q-Q Plot of As the project progressed, our risk handling improved.
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Figure A28. Question 28 — Normal Q-Q plot of as the project progressed, our risk
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handling improved.
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Normal Q-Q Plot of As the project prograssed, our risk documnertation methods

Improved.
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Figure A29. Question 29 — Normal Q-Q plot of as the project progressed, our risk

documentation methods improved.
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Normal Q-Q Plot of As the project procr;oud, our abiiity to monitor risks

Improved.
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Figure A30. Question 30 — Normai Q-Q plot of as the project progressed, our ability to

monitor risks improved.
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Normal Q-Q Plot of Number
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Figure A31. Question 31 — Normal Q-Q plot of the approximate number of team

members my project had is.
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Normal Q-Q Piot of Months
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Figure A32, Question 32 — Normal Q-Q plot of the approximate number of months in

which my last project was executed.



Normasl Q-Q Plot of My company size is approximastely:
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Figure A33. Question 33 — Normal Q-Q plot of my company size is approximately.
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Figure A34. Question 34 ~ Normal Q-Q plot of my highest level of education is most

closely.
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Normal G-Q Plot of | estimate the total cost of my project to be:
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Figure A35. Question 35 — Normal Q-Q plot of I estimate the total cost of my project to
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Normal Q-Q Plot of My years of experiance with project management with my

company is:
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Figure A36. Question 36 — Normal Q-Q plot of my years of experience with project

management with my company is.



213

Normal Q-Q Plot of My totai years of experience with project managementis:
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Figure A37. Question 37 — Normal Q-Q plot of my total years of experience with project

management is.
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Normal Q-Q Plot of My total ysars of sxperience with knowledge managementis:
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Figure A38. Question 38 - Normal Q-Q plot of my total years of experience with

knowledge management is.
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Normal Q-Q Piot of My total years of experience with risk mansgement Is:
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Figure A39. Question 39 — Normal Q-Q plot of my total years of experience with risk

management is.



Table Al

APPENDIX G

Analysis Data - Hypothesis Testing

Knowledge Transfer and Risk Management Capabilities

Variables Entered/Removed”
[Model Variables Varjables Method
Entered Removed
1 1474 JEnter
a. Dependent Variable: RM
b. All requested variables entered.
ANOVA*
IModel Sum of df Mean Square F Sig.
Squares

Regression 5.26 5.266 5.53Ar 021"
1 Residual 83.73 8 952

Total 89.003 sj
a. Dependent Variable: RM
b. Predictors; (Constant), KM

Coefficients"
R'lodel Unstandardized Coefficients | Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant} 1.460E-016 .10 .000
KM .243 .10 .24 2.352 021

a. Dependent Variable: RM

216



Table Al (continued).
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Model Summary
IModel R R Square | Adjusted R Std, Error of the Estimate
Square
1 2437 059 048 9754629
a. Predictors: (Constant), KM
Correlations
RM KM
RM 1.000 .243*
earson Correlati