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Abstract
This study contributes to the performance measurement (PM) literature by providing validated
measures of PM system use and increased understanding of the impact of PM use on
organizational outcomes. The purpose of this study was to articulate and test the relationships
between PM system use, organizational learning, and organizational performance by taking into
account the effects of PM-related technical factors (namely, PM system maturity and review
process (RP) maturity). The concept of PM use was explored through the examination of its
underlying processes, as reflected in the literature and two case studies, and a set of practices
delineating PM use processes were proposed. Following a scale development approach, a
measurement instrument of PM use was developed and validated with empirical data collected
through a web-based questionnaire. The results from factor analysis showed the need to revise
the initial set of PM use practices into five dimensions: monitoring, problem-finding, problemsolving, validating causal relationships, and validating improvement actions. Additionally, new
measures were developed to assess PM and RP maturity factors. The factor analysis results
identified four maturity variables: managed RP, optimized RP, PM design and PM
implementation.
Data from 216 managers participating in RP meetings were used to test the hypothesized
relationships via partial least square (PLS). The results provide varying support for the
hypotheses defined. First, the results show that monitoring directly impacts organizational
performance while problem-finding, problem-solving and validating causal relationships
indirectly impact organizational performance through shared vision and team learning. These
indirect effects were positive in some cases and negative in others, depending on the direction of
the relationship between the use variable and the organizational learning variable. Second,
validating improvement actions did not influence organizational outcomes. Finally, the only
moderating effect found was managed RP on the relationship between validating causal
relationships and financial performance. Because of the weak support for moderating effects, an
alternative model was proposed, exploring these maturity variables as antecedents of PM use.
The results provided substantial support for this alternate model. Practical implications and areas
for future research are also identified and discussed.
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An Empirical Investigation of Performance Measurement System Use
and Organizational Performance
CHAPTER 1. INTRODUCTION
1.1

Background

Since the 1980’s, academic research has attempted to help managers in organizations address the
inadequacies in existing performance measurement systems. Existing measurement systems are
often insufficient to help managers to recognize changes in the business environments and to
capture factors critical to the success of the company (Ittner & Larcker, 1998, p. 117).
Throughout the 1990’s, considerable interest of researchers and practitioners has focused on
promoting balanced performance measurement and the structural and procedural frameworks for
designing performance measures (Neely, 2005). Multiple frameworks have been introduced and
the concept of “balanced” performance measurement systems have been developed, with the
Balanced Scorecard (Kaplan & Norton, 1992) apparently being the most high profile framework
(Neely, 2005). Although the concept of a balanced set of measures, or “family” of measures, has
been around for much longer, Kaplan and Norton’s balanced scorecard approach appears to have
served as a catalyst for change in performance measurement practices across many sectors and
types of businesses (Atkinson et al., 1997; de Waal, 2002).
Recent empirical studies report increased use of non-financial measures as evidence of attempts
to design and use a more balanced set of measures (Chan, 2004; Ho & Chan, 2002; Speckbacher
et al., 2003; Stivers et al., 1998). It is suggested that 66% of companies worldwide have adopted
the Balanced Scorecard (BSC) or similar frameworks (Rigby & Bilodeau, 2007). The adoption
rate in the U.S. appears to be between 35% and 64% (Marr, 2005; Rigby & Bilodeau, 2005).
Interestingly, Rigby and Bilodeau (2005) also report that the BSC ranked fifth in defection rate
among 25 management tools surveyed and Rigby and Bilodeau (2007) report that satisfaction
with the BSC was significantly below the average satisfaction of other management tools
surveyed. This perhaps suggests that companies are dissatisfied with results or outcomes from
attempting to implement and use a BSC approach.
Empirical studies also report that companies that redesign and implement performance
measurement systems usually encounter difficulties in putting the new system into operation
(Bourne et al., 2002) and getting their employees to use it (Julnes & Holzer, 2001). Literature
suggests that implementing a performance measurement system is not easy and the failure rate
may be as high as 56% (de Waal & Counet, 2009). Consequently, more recent efforts have been
made to investigate problems or difficulties associated with implementing performance
measurement systems and the long-term problems associated with the use of PM systems
(Franco-Santos & Bourne, 2005). Bourne et al. (2000), for instance, identify factors that affect
implementation and identify management processes or factors required to enable organizations to
manage better through their performance measurement systems (Franco-Santos & Bourne,
2005).
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For the purpose of this research, a performance measurement system (PM system) is defined as:
“The formal, information-based routines and procedures managers use to maintain or alter
patterns in organizational activities. These systems focus on conveying financial and nonfinancial information that influence decision making and managerial action taking. The
recording, analyzing, and distributing of this information is embedded in the rhythm of the
organization and is often based on predetermined practices and at preset times in the
business cycle. These systems are designed specifically to be used by managers.” (de Waal,
2002, p. 5)
Further, as will be described in the next chapter, this research proposes the definition of
performance measurement use (PM use) as:
The organizational routines that encompass the processes of monitoring, evaluating, and
communicating performance information, which lead to decision-making and action-taking
to aid managers in achieving the goals of their organization. This process encompasses the
performance review meeting but also includes activities that occur outside of this meeting.
Based on this definition, the term “PM use” is used interchangeably with the term “Performance
Review Process” or “Review process (RP)” throughout this document.
1.2

Motivation for this Research

Although PM systems have received increasing attention, researchers still debate whether the
adoption of a structured, strategically-focused PM system leads to improved organizational
performance (Neely, 2005). While many studies have reported that a more balanced PM system
provides positive tangible and intangible benefits (Gubman., 1998; Hoque, 2004; Hoque &
James, 2000; Martinez & Kennerley, 2005b; Schiemann & Lingle, 1999; Ukko et al., 2007), not
all investigations report consistently positive outcomes (Ittner et al., 2003b; Neely et al., 2004).
Many researchers have questioned the benefits of PM systems and assumptions underpinning the
balanced scorecard (Brignall, 2002; Malmi, 2001). Norreklit (2000), for instance, argues that the
unidirectional and static natures of strategy maps are problematic because the relationships
between dimensions of performance are interdependent and dynamic. Neely (2004) also
observes that organizations can become obsessed with performance measurement at the expense
of performance management. Halachmi (2002) adds that losses of organizational performance
can arise from the loss of organizational capacity as resources are taken away from operations to
develop the PM system and to overcome the resistance of those who do not support idea of
performance measurement.
There is also a growing call within the academic community for more robust empirical
investigations of the impact of a PM system. Mooraj, Oyon and Hostettler (1999, p. 489), for
example, contend, “The key issue still to be addressed by research in the field of the Balanced
Scorecard is that of cost–benefit. It would be of interest, both to companies who have made the
move to the Balanced Scorecard and to those who are considering it, to know exactly how much
value is added.” Chenhall (2003) asserts that one rationale of the benefits of a PM system is that
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the use of the measurement system can lead to better decision-makings and subsequently to
better organizational performance; however, current research has not provided convincing
evidence to suggest that such connections exits. Thus far, relatively limited research with a
theoretical basis has been done to study the impact of PM system on organizational performance.
Early attempts to examine this relationship are mainly conducted by consultant and commercial
research firms and lack a strong methodological design (Neely, 2008). After reviewing
empirical research investigating the impact of non-financial measures, Ittner (2008) observes that
although the majority of studies provide at least some evidence that the use of PM is associated
with improved organizational performance, the strength of the statistical relationship between
PM and organizational performance declines as the sophistication of the analysis increases. He
notes that many studies are limited by over-reliance on perceptual and self-reported outcome
variables, weak measures of measurement practices, and inadequate attention to contingency
factors and implementation practices (Ittner, 2008). Consequently, Ittner (2008) recommends
that future research needs to pay closer attention to these research design issues to improve the
current understanding of the impact of PM on organizational performance.
In addition, current literature offers little knowledge about the actual mechanisms which lead to a
positive impact on organizational performance (Bourne et al., 2005; de Waal & Coevert, 2007).
Scholars advocate that studying how performance measures are used can offer insights to the
impact of performance measurement. For example, Martins (2000) contends that use of PM
systems is important to the validation of theoretical PM system, because its use allows
characteristics of PM to be observed. Tangen (2005b) adds that researchers should investigate
whether the information from the measurement system is beneficial to the organization and
whether the information from the measures is used by the organization. Chenhall (2003) also
recommends that research on PM systems should first establish the adoption of a system, then
examine how they are used to enhance decision quality, and finally, investigate its impact on
organizational performance.
Still, numerous studies show that organizations use PM systems differently and many report
problems with partial use of key measurement practices and concepts prescribed in the literature.
These different practices for using measurement systems may explain why some organizations
gain positive benefits with their PM systems while others do not. According to a survey of 780
of the largest U.S. companies, about 30% of respondents reported using performance measures
for controlling while about 19% of respondents reported using performance measures for
strategic planning; and interestingly, only 18% of respondents reported using PM in everyday
decision-making (Marr, 2005). A recent study of 155 US companies also found that more than
60% of respondents have financial measures representing more than half of their PM systems
while only 56% and less than 30% of respondents report measured the internal process
perspective and the learning and growth perspective, respectively (Yaghi et al., 2008). Further,
although literature advocates the development and testing of causal models (also referred to as a
business model, a cause-and-effect map, or a strategy map), many studies report that most firms
have not developed formal causal models, and those that do, frequently do not test whether the
hypothesized linkages actually hold in practice. Speckbacher et al. (2003), for instance, report
that only 21% of German-speaking BSC users use a cause-and-effect map. In the U.S., Yaghi et
al. (2008) found that only 5.7% of the respondents report using a strategy map and only 38%
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have visualized these linkages while only 43% have validated cause-and-effect relationships. In
the U.K., Neely, Yaghi and Youell (2008) found that only 10% of respondents claim to have
developed a cause-and-effect model and less than 35% have visualized and validate these
relationships.
The incomplete use of PM practices may help inform why some organizations find it difficult to
extract benefits from their PM systems. As an illustration, Neely et al. (2008) and Yaghi et al.
(2008) found that for every 1 percent increase in attempt to validate causal model, there is a 0.5
percent increase in the perceived quality of insights in the U.K. and the U.S. respondents. Other
studies also show that problems related to usage influence the effectiveness of a PM system. De
Waal and Counet (2009), for example, categorize 31 problems encountered during the
implementation and use of performance measurement and management systems, and survey a
panel of international academic and practitioner experts to rate the frequency, impact, and
solubility of each problem. Their results indicate that the five most severe problems are related
to the use phase of PM systems. Consequently, they conclude that the use phase is the most vital
for PM systems to succeed. Hence, it appears that the use of PM systems is an area of struggle
for many organizations and may help inform the research on impact of PM systems.
Nonetheless, Bourne et al. (2005) contend that while current research focus has shifted to the use
of performance measures, little has been done to increase understanding of the processes
underlying PM use, their impact on organizational performance, and conditions under which the
PM system positively impacts organizational performance. Harper and Vilkinas (2005)
emphasize that previous studies on the impact of PM usually focus on specific aspects of the
system rather than the whole system. Ittner (2008) found that the majority of studies on the
impact of performance measures focus on their roles in reward and performance evaluation
systems, while organizations use performance measures for other purposes such as decisionmaking, problem identification and forecasting. He contends that using performance measures to
evaluate a manager’s performance may not provide the same benefits as using them to evaluate
an organization; therefore, focusing on specific roles of the measurement system probably
provides only a partial understanding of organizational measurement practices and the
consequences of such measurement system performance (Ittner, 2008). Furthermore, Ittner
(2008) maintains that even if the use of PM has positive impacts on organizational performance,
there are technical and organizational factors that can limit these benefits. Through their
literature review, Franco-Santos and Bourne (2005) argue that PM-related technical factors such
as the identification of appropriate measures and targets, the alignment and integration of PM
systems with other organizational systems and organizational factors such as top management
commitment and people’s involvement in the development of a measurement system can
influence effective use of performance measures. Thus, it appears critical that research
investigating the impact of PM pays close attention to these technical and organizational factors
when developing a research design or models so that these issues do not interfere with a
researcher’s ability to identify any PM outcomes (Ittner, 2008).
In addition to these factors, recent empirical studies suggest that the effective PM system can
support organizational learning, change employees’ behavior, and focus employees’ attention on
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what is important to the organization (Henri, 2006b; Martinez & Kennerley, 2005a; Ukko et al.,
2007; Ukko et al., 2008). Martinez and Kennerley (2005c) found that the use of PM can lead to
better management skill, enhanced organizational capabilities such as teamwork, healthier
organizational behavior such as employee attitudes and accountability, and improved operational
performance such as productivity. They contend that future research should explore the
sequential effects of these impacts on organizational performance (Martinez & Kennerley,
2005c). Hence, it is deemed equally important that the investigation on the use of PM systems
examines cognitive and behavioral impacts of the performance measurement system on
organizational members as well as their relationship to organizational performance.
This brief summary of the related literature in PM systems has motivated this research. It
appears that research on practices associated with the use of PM systems and how these practices
enable organizations to achieve improved performance results under different conditions can
contribute greatly to the current body of knowledge.
1.3

Research Questions

Based on the research summary in the previous section, two overall research questions to be
addressed in this research are:
(1) How and to what extent does the use of performance measurement systems contribute to
organizational performance?; and
(2) Under what circumstances does the use of performance measurement systems have a
significant influence on organizational performance?
These research questions in turn translated into three sub-questions as follows:
(1) What are the key practices associated with the use of PM systems?;
(2) How and to what extent does the use of a PM system influence social organizational
outcomes?;
(3) How and to what extent do the PM-related technical factors impact the relationship
between the use of a PM system and organizational performance?
1.4

Research Purpose and Objectives

Thus far, few rigorous empirical studies have been conducted to investigate how PM use
practices affect both the social system outcomes and organizational performance, and how the
PM-related technical factors influence these effects. Hence, the primary purpose of this study is:
-

To increase understanding of how PM systems are used through the examination of its
underlying processes

-

To increase understanding of the relationship between the use of a PM system and
organizational performance by taking into account technical factors associated with the
PM system.
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By developing and empirically testing a working theory, this research seeks to provide insight
for improving PM system use practices, thus, improving overall effectiveness of PM systems and
their impact on organizational outcomes.
To achieve this purpose, the following major research objectives are addressed:
-

To describe and operationalize the concept of PM system use practices using a survey
questionnaire instrument. This will provide a method to measure the extent to which a
PM system is used.

-

To identify a parsimonious set of PM technical factors that contribute to the
effectiveness of the PM system and quality of the PM use process and operationalize
them using a survey questionnaire instrument.

-

To identify a parsimonious set of social system outcomes of the use of PM system that
relate to organizational performance.

-

To propose and empirically test a research model identifying the relationships between
PM use practices, PM-related technical factors, social system outcomes and
organizational performance.

Accomplishing these research objectives is expected to contribute both to practitioners by
providing guidelines for enhancing effectiveness of PM systems; and to the academic research
by providing insight, and direction for future research.
1.5

Preliminary Research Model

In order to develop and test a framework of PM system use and organizational performance, the
following preliminary research model (Figure 1-1) was developed.
The research model graphically depicts the preliminary working theory of the relationships
between PM use practices, social system outcomes, and organizational performance. The model
serves as a conceptual research model defining key research constructs and hypothesized
relationships. This initial model is developed into an operational research model once subproblem statements are defined.
As illustrated in the model, this research proposes that (1) PM use practices directly and
indirectly effect organizational performance through social system outcomes and (2) PM
technical factors moderate the effect of PM use on social system outcomes and organizational
performance.
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Figure 1-1 Operational Research Model.
1.6

Research Problems and Outputs

To address the research purpose and objectives, research sub-problems have been defined to
partition the research activities. Together with these sub-problems, the tangible results of each
sub-problem are identified.
Sub-problem 1: Operationalize performance measurement system use.
A survey scale to assess PM use instrument was developed following Hinkin (1998)’s scale
development approach. A review of PM articles and related literatures was conducted to identify
recommended or reported practices associated with the use of PM systems. A preliminary
framework was developed to categorize use practices based on a review of previous studies
examining use of PM systems and related literature, i.e., management control system,
management information systems, and organizational learning. The proposed preliminary
framework described five key practices associated with use of PM systems: monitoring,
evaluating, decision-making, taking-action, and communicating and managing emergent and
existing knowledge (see Figure 1-2). Given that the use of PM system often occurs in
performance review meetings, the face validity of the proposed framework was partly tested
through the observations of two performance review meetings and interviews of four meeting
participants. The proposed framework was then used to guide the generation of initial survey
items. The proposed survey scale was content validated, pretested, pilot tested and finalized
prior to the data collection step. Once data were collected, the proposed scale was assessed for its
reliability and construct validity prior to the use in subsequent data analysis. These research
activities are described in Chapter 3.
In brief, outputs of sub-problem 1 are: (1) documentation of a collection of practices associated
with the use of PM systems; (2) operationalized constructs of PM use; and (3) a valid survey
instrument to measure use of PM system.

7

Sub-problem 2: Operationalize organizational performance.
A review of PM literature was conducted to examine how previous studies have measured
organizational performance in large-scale survey studies. Two previously-validated scales were
adapted to measure non-financial and financial performance. During the pretest and pilot test of
the PM use instrument, the organizational performance scales were examined for their reliability
and construct validity. Outputs of sub-problem 2 are: (1) operationalized constructs of
organizational performance; (2) a survey instrument to measure organizational performance; and
(3) a set of hypotheses of relationships among organizational performance constructs.
Sub-problem 3: Identify and operationalize social system outcomes of interest to the research
This was achieved through a review of the PM literature and related theory. A parsimonious set
of social system outcomes that appear to be particularly relevant to the study of PM systems was
identified. The dominant and recurring identification of a factor indicated by multiple sources
was used as a criterion to select the social system outcomes of interest, i.e., organizational
learning. Subsequently, a review of organizational learning literature was conducted to inform
the development of a survey scale of these social system outcomes and a hypothesis of the
relationships between these outcomes and organizational performance. Three previously
validated survey scales were adapted to measure organizational learning, i.e., shared vision,
systems thinking, and team learning. Following the same process as the organizational
performance scales, these organizational learning scales were assessed for their psychometric
properties prior to the data analysis.
Outputs from sub-problem 3 are: (1) documentation of the social system outcomes resulting from
utilizing PM systems potentially related to organizational performance; (2) operationalized
constructs of social system outcomes; and (3) a survey instrument to measure social system
outcomes.
Sub-problem 4: Identify and operationalize PM technical factors of interest to the research
A review of PM literature was also conducted to examine how previous research has classified
PM systems into different maturity levels, in order to identify a parsimonious set of
characteristics of PM-related technical factors that are particularly relevant to the development
and the continuation of effective PM systems. Further, the literature related to the process
capability and maturity model was reviewed to inform the development of a survey scale of
maturity of PM use process (will be referred to as review process maturity). The proposed
survey scale was pretested, pilot tested and evaluated for construct validity before the data
analysis. In short, outputs from sub-problem 4 are: (1) documentation of a collection of
characteristics of an effective PM system; (2) operationalized constructs of PM technical factors;
and (3) a survey instrument to measure PM technical factors.
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Sub-problem5: Define, test and refine a working theory of inter-relationships between PM use
and organizational performance.
The review of literature was conducted to develop a working theory specifying the interrelationships between the study variables. The large scale survey study was designed, planned
and executed to test the hypothesized relationships. The data analysis was conducted through
component-based structural equation modeling technique. Results were interpreted and used to
refine the working theory of interrelationships between PM use and organizational performance.
To be specific, outputs from sub-problem 6 are: (1) working theory of relationships between PM
use and organizational performance describing hypothesized relationship between use of PM
system, PM technical factors, social outcomes, and organizational performance; (2) specification
of the hypothesized relationships including significant of constructs and strength of observed
relationships, i.e. results of the hypothesis tests and auxiliary analysis outputs; and (3) a refined
theory (i.e., a revised research model) of inter-relationships between PM use, PM technical
factors, social system outcomes, and organizational performance.
1.7

The Preliminary Operational Research Model

In order to accomplish the research objectives of developing and testing a framework of the
inter-relationships between PM system use and organizational performance, the following
preliminary operational research model (Figure 1-2) was developed based on sub-problem
statements described earlier.
Social System Outcomes
Organizational Learning

Performance Measurement Use
Evaluating

P1

PM Technical Factors

Shared vision

PM system maturity

Team learning
Systems thinking

Review process
maturity

H2

H5 – H8

Monitoring

Communication
& Knowledge
management

H4

Decision
making

H3
Taking
Action

Organization Performance
Non-Financial performance
Financial performance

Figure 1-2 Preliminary operational research model.
The research model graphically depicts the preliminary working theory of PM use effectiveness
– i.e., the relationships between study variables. The model will serve as a preliminary research
model, defining key constructs and variables of interest in this research. This working model
was further refined once the literature review was finalized and research design completed
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(Chapter 3). Table 1-1 gives descriptions of variables included in the preliminary operational
research model.
Table 1-1 Variable Description.
Variable

Description: A variable describes…

Variable
Types
Monitoring
The extent to which an organization performs activities related Independent
to data acquisition, performance level review, and information Variable
portrayal or report updating.
Evaluating
The extent to which an organization performs activities that Independent
lead to the identification of root-causes of the problems, the Variable
validation hypothesized relationship between performance
measures and the forecast of future performance.
Decision-making The extent to which an organization performs activities related Independent
to the generation, evaluation, and determination of Variable
improvement approaches and action plans.
Taking action
The extent to which an organization performs activities Independent
associated with the implementation of decisions and action Variable
plans.
Communication
The extent to which an organization performs activities needed Independent
and Knowledge
to integrate, coordinate and communicate performance Variable
Management
information, decisions, and actions, and manage emergent and
existing organizational knowledge.
Financial
An organization member’s perception of financial and market Dependent
Performance
outcomes achieved by his/her organization.
Variable
Non-Financial
An organization member’s perception of non-financial Dependent
Performance
outcomes achieved by his/her organization.
Variable
PM system
The extent to which a PM system reflects key characteristics of Moderator
Maturity
an effective PM system.
Variable
Review Process
The extent to which a PM system reflects key characteristics of Moderator
Maturity
an effective performance review process.
Variable
Systems Thinking An organization member’s perception of impact of PM system Mediator
on helping organizational members to view the organization from Variable
a system perspective.

Team Learning
Shared Vision
1.8

An organization member’s perception of impact of PM system
on facilitating group learning within groups/teams in the
organization.
An organization member’s perception of impact of PM system
on guiding the shared view of the organization’s direction.

Mediator
Variable
Mediator
Variable

Research Hypotheses

To achieve the objectives of this research, the following proposition and hypotheses were
investigated. These hypotheses were developed based on the preliminary research model (Figure
1-2), which describes the hypothesized relationships between study variables, and the claimed
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benefits from the PM literature, together with the limited evidence that partially supports these
claims.
Proposition 1: The proposed five PM use variables, i.e., monitoring, evaluating, decisionmaking, taking action, and communication and knowledge management are salient dimensions
of PM use.
Research Hypothesis 2: The extent of PM system use will be positively related to organizational
learning.
Research Hypothesis 3: The extent of PM system use will be positively related to organizational
performance.
Research Hypothesis 4: Organizational learning will partially mediate the relationship between
PM system use and organizational performance.
Research Hypothesis 5: The level of PM system maturity will moderate the relationship between
the extent of PM use and organizational learning.
Research Hypothesis 6: The level of PM system maturity will moderate the relationship between
the extent of PM use and organizational performance.
Research Hypothesis 7: The maturity of performance review process will moderate the
relationship between the extent of PM use and organizational learning.
Research Hypothesis 8: The maturity of performance review process will moderate the
relationship between the extent of PM use and organizational performance.
1.9

Overview of Research Design, Premise and Delimitations

The proposed research is a large-scale survey research. Previous research that has studied use of
PM systems in terms of underlying processes has been based on small case studies. The
empirical investigation through survey research was intended to improve generalizability of the
analysis of the interrelationship between PM system use and its impact on organizational
performance. Data were collected through organizational informants who had participated in
their organization’s performance review process. A web-based survey questionnaire was
developed. To test research hypotheses, the relationships between study variables were
determined and examined through structural equation modeling technique, i.e., partial lest
squares.
In addition, this research was based on the following assumptions:
(1) Use of PM systems can be developed as a set of related constructs based on the practices
identified from the literature at the organizational level of analysis.
(2) Maturity of a PM system and maturity of a performance review process can be developed as
a construct at the organization level of analysis.
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(3) Field-based survey research is preferable to studying use of PM systems compared to an
artificial environment (e.g., lab experiments) in terms of generalizability.
(4) The sample of companies that participated in the research was a good representation of those
adopting and using PM systems and the organizational informants had adequate knowledge
about the PM system in their companies.
Further, the following limitations apply to this research:
(1) The research did not seek to provide an exhaustive list of practices associated with the use of
PM systems.
(2) Given that there are many prescribed frameworks for designing a PM system, the focus of the
research was on the PM system that includes both financial and non-financial measures,
regardless of the design framework used to design measures (e.g., whether Balanced Scorecard
(Kaplan & Norton, 1996a), Baldrige CPE dimensions of performance, the performance prism
(Neely et al., 2002a), etc.). The effects of different design frameworks will not be assessed in
this research.
(3) This research did not attempt to investigate all potential social system outcomes resulting
from PM system use. The current body of knowledge has been reviewed to identify a
parsimonious set of social system outcome measures that appear to be particularly relevant to
this study. Additional factors not studied in the current research could be investigated in future
research.
(4) There is a large number of context factors that can influence PM system use and how use
impacts organizational performance outcomes (e.g., organizational strategy, organizational
culture, leadership style, etc.). This research did not seek to investigate all potential contextual
factors. Additional factors not studied in the current research could be investigated in future
research.
(5) This research did not seek to represent the proof of causal relationships. Instead, it aimed to
provide evidence of the statistical associations pertaining to the theory developed in this
research. Alternate research methods employing experimental techniques that can control for
causality could investigate these issues.
(6) Where possible, previously-validated survey instruments were used. For other survey
measures (such as to measure PM use practices), new survey measures were developed.
Although this research establishes the reliability and validity of these measures, the interpretation
of results cannot be drawn without caution.
1.10

Justification for this Research

This research contributes to the discipline of industrial engineering and is unique from previous
studies. The Institute of Industrial Engineers (IIE) has adopted the following definition of
industrial engineering:
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“Industrial Engineering is concerned with the design, improvement, and installation of
integrated systems of people, material, information, equipment, and energy. It draws upon
specialized knowledge and skills in the mathematical, physical, and social sciences together with
the principles and methods of engineering analysis and design to specify, predict, and evaluate
the results to be obtained from such systems.” (Institute of Industrial Engineers, 2010)
Clearly, a PM system constitutes an integrated system of people, material, information,
equipment and energy. Performance measurement is one of the industrial engineering concepts
covered in the IIE’s Industrial Management Magazine and the Engineering Management Track
of the Industrial Engineering Research Conference. Additionally, this research draws upon
multiple disciplines – e.g., social sciences together with principles of engineering analysis to
identify technical and organizational factors that contribute to improvement of PM systems and
to evaluate the outcomes obtained from PM systems. Completion of the research will contribute
to improving the effectiveness of PM systems as integrated systems.
In addition, this research offers a unique and distinct perspective. Franco-Santos and Bourne
(2005) point out that most current studies only focus on certain aspects of the PM system which
somewhat limit interpretation of their results. For instance, several studies focus on the use of
diverse measures and their impact on self-assessed performance and satisfaction with the PM
system (Hoque & James, 2000; Ittner et al., 2003b; Scott & Tiessen, 1999). On the other hand,
Marr (2005) focused on the use of a formal PM approach (i.e., whether PM framework,
indicators, process, and policy are made explicit) and impact on communication, insight quality,
and interpretation quality. This research examined the overall process of PM use while taking
the maturity of PM processes into consideration. In addition, to date, there is no research
investigating the effect of maturity of PM system on the relationship between PM system use,
organizational learning, and organizational performance.
1.11

Contributions of this Research

Researchers increasingly realize and point out that simply knowing what to measure is not
enough, because the benefit of PM cannot be derived unless measures are used. Many
researchers have begun to explore the use of PM and its impact on organizational outcomes (de
Waal, 2002; Henri, 2006b, 2006c; Hoque & James, 2000; Martinez & Kennerley, 2005b).
However, previous research has often faced a problem associated with assessing the extent to
which a particular organization really has implemented a given measurement framework (Ittner,
2008) and usually does not employ robust measures of the BSC because of the ambiguity in its
meaning and the continual improvement of the concepts over the years (Chenhall, 2003).
Further, a few studies that examined PM use in terms of its underlying processes provide limited
generalizability because conclusions are based on a small cross-sectional case study.
Additionally, little attention has been paid to contingency work on PM systems (Chenhall, 2003).
No study has been done to explore the relationship between the maturity of PM processes and the
extent to which these factors affect the relationship between PM use practices and organizational
performance outcomes.
In summary, the research contributions are described below.
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First, the research contributes to the general body of knowledge concerning performance
measurement. This research empirically tested the outcomes of PM systems and specified the
effects of PM use process variables. While many social system benefits from PM have been
cited in the literature, only a few empirical studies have attempted to verify these outcomes. This
research provided an empirically-tested model and interrelationships among variables.
Second, this research contributes to organizational practice by increasing understanding of the
factors that influence effectiveness of PM system. For organizations and practitioners, by
recognizing technical factors that influence the use of PM systems, they can redesign and
manage these factors and increase the probability of success of PM system. In addition, an
understanding of the social system outcomes enables the organization to use the PM system to
enhance its long-term development of its human capital, information capital, and organizational
capital as suggested by Kaplan and Norton (2004c).
Third, the research contributes to the discipline of industrial engineering. By recognizing
technical and organizational factors affecting the use of PM systems, the appropriate processes
can be further developed to promote effectiveness of a PM system as an integrated system.
Finally, the data collection tools and techniques developed or tested for this research provide
tools and methods for organizations and researchers to measure use of PM system, maturity of
PM system, and social system outcomes.
The remainder of this document is organized as follows. Chapter 2 provides a literature review of
the PM use practices identified from academic literature and proposes a conceptual framework of
PM use. The chapter also presents the organizational learning and organizational performance
literature used to develop the initial research model and to develop the working theory of the
relationship between PM use and organizational performance. Chapter 3 describes the
development of PM use measurement instrument and methods used to collect study data and to
prepare the data for hypothesis testing. Chapter 4 presents the analysis methods used to test the
study hypotheses and the results of the analyses. Chapter 5 provides discussion and interpretation
of the research results. Chapter 6 presents the collective findings of this research and describes
areas of future research.
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CHAPTER 2. LITERATURE REVIEW
The purpose of this chapter is to present a review of the literature related to the current research.
In order to provide background information and justification for the research framework, the first
section begins with an overview and discussion of a performance measurement system and its
four development phases. In this section, expected outcomes of performance measurement and
research issues related to a study of outcomes of performance measurement systems are also
presented, followed by a discussion of contextual factors influencing the development and use of
performance measurement systems. The second section addresses the framework describing the
use of performance measurement, the key aspect of this research. Next, critical technical factors
associated with effective use of performance measurement systems are discussed. From the
performance measurement literature, the chapter then moves to a discussion of organizational
learning. In this fourth section, various definitions, processes, enablers and barriers of
organizations learning are presented. Important roles of levels in organizational learning are also
discussed and characteristics of learning organization are reviewed. A discussion of resourcebased theory is also provided to support the relationship between organizational learning and
organization performance. Subsequently, the chapter continues with a discussion and
recommendations related to study of organizational performance. The chapter ends with a brief
summary of the research model.
2.1

Overview of Performance Measurement System

2.1.1

Definitions of Performance Measurement System

According to Franco-Santos et al. (2007), there is a lack of agreement on a definition of
performance measurement system among various definitions proposed by scholars from different
disciplines. Neely, Gregory and Platts (1995), for instance, define a performance measurement
system as “the set of metrics used to quantify both the efficiency and effectiveness of actions”
(p.1229) whereas effectiveness is defined as “the extent to which customer requirements are
met” (p.1228) and efficiency is defined as “a measure of how economically the firm’s resources
are utilized when providing a given level of customer satisfaction” (p.1228). A performance
measurement system is also defined as “an information system that managers use to track the
implementation of business strategy by comparing actual results against strategic goals and
objectives. A performance measurement system typically comprises systematic methods of
setting business goals together with periodic feedback reports” (Simons, 2000, p. 337).
Following this line of definition, researchers argue that performance measurement in and of itself
is quite incomplete because measurement alone cannot lead to improved performance. Slizyte
and Bakanauskiene (2007), for example, argue that “organizations manage performance through
performance measurement. Performance measurement is the comparison of actual levels of
performance to pre-established target levels of performance. To be effective, performance
measurement must be linked to the organizational strategic plan. Performance management
essentially uses performance measurement information to manage and improve performance and
to demonstrate what has been accomplished.” (p.317)
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To achieve desired performance, organizations need to make effective use of measurement
information to facilitate strategy development, process improvements, and organizational
learning thereby making a transition from performance measurement to performance
management (Amaratunga & Baldry, 2002). A performance measurement system, therefore, can
be seen as a subsystem within a performance management system because performance
management integrates measurement information with the business processes, the organizational
and environmental contexts and the behaviors of various stakeholders to achieve desired
outcomes (Bititci et al., 1997; Halachmi, 2005).
For the purpose of this research, a performance measurement system (PM system) is defined as:
“the formal, information-based routines and procedures managers use to maintain or
alter patterns in organizational activities. These systems focus on conveying financial
and non-financial information that influence decision making and managerial action
taking. The recording, analyzing, and distributing of this information is embedded in the
rhythm of the organization and is often based on predetermined practices and at preset
times in the business cycle. These systems are designed specifically to be used by
managers.” (de Waal, 2002, p. 5)
Further, a performance measure1 is defined as:
“a metric used to quantify the efficiency and effectiveness of business strategy. It
conveys financial or non-financial information that influence decision-making and
managerial action-taking.” (Adapted from Simons, 2000 and Neely, Gregory, & Platts,
1995)
For other definitions of PM systems, see Franco-Santos et al. (2007).
2.1.2

Performance Measurement System Characteristics

Through a systematic literature review of different definitions of PM systems, Franco-Santos et
al. (2007) observe that these definitions highlight characteristics of a PM system in three ways:
(1) features i.e., elements of a PM system; (2) roles i.e., purposes of a PM system; and (3)
processes i.e., series of actions that constitute a PM system. The features and processes of PM
systems will be discussed in this section.
With regard to the features of a PM system, Franco-Santos et al. (2007) contend that the
minimum requirements of a PM system are (1) the use of performance measures and (2)
supporting infrastructure which can be an information system or a set of processes or personnel
required to support them. They argue that having a set of processes to review performance
measures would establish enough evidence of a PM system (Franco-Santos et al., 2007).
Nonetheless, they note that the linkage between performance measures and organizations’

1

In this document, the terms performance measure, performance metric, and performance indicator are
used synonymously.
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strategies could also be argued as another requirement (Franco-Santos et al., 2007). Further, they
observe that although many definitions include characteristics of performance measures such as
multi-dimensional, leading/lagging, efficiency/effectiveness, internal/external, vertically and
horizontally integrated or multi-level; there is no consensus on generic types or characteristics
performance measures (Franco-Santos et al., 2007).
Regarding the PM processes, Franco-Santos et al. (2007) identify thirteen PM processes: (1)
information provision; (2) measures design/selection; (3) data capture; (4) data analysis; (5)
target setting; (6) identify stakeholders’ needs and wants; (7) strategic objectives specification;
(8) planning; (9) interpretation; (10) decision making; (11) performance evaluation; (12) reward;
and (13) review procedures. Later, they categorized these processes into a set of five key
processes, i.e., the selection and design of measures, the collection and analysis of data, the
management of information for decision making, performance evaluation and rewards, and
system reviews (Franco-Santos et al., 2007). Nevertheless, they contend that only the first three
processes, i.e., “information provision,” “measure design/selection” and “data capture” are a
minimum requirement of a PM system (Franco-Santos et al., 2007).
Taken together, it could be argued that to be considered as having a PM system, an organization
needs to have at least a set of procedures to design and select a collection of performance
measures and to collect, review, and disseminate data related to these performance measures.
2.1.3

Performance Measurement System Development Phase

Regarding the key phases of the PM development, Bourne et al. (2000) suggest four key
underlying phases: design, implementation, use and update of performance measures (shown in
Figure 2-1 below). However, they point out that these four key phases are only conceptual and
one should not expect a simple progression from the system design to the refine of the
performance measures and business strategy (Bourne et al., 2000).

Figure 2-1 Performance Measurement Development Processes.
Source: Bourne et al., 2000, p. 757 [Used under fair use, 2010.]
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2.1.3.1 Design Phase
According to Bourne et al. (2000), the design phase can be subdivided into identifying the key
objective to be measured and designing the measures. There are a number of frameworks and
models for performance measurement. As examples, there are Balanced Scorecard (Kaplan &
Norton, 1996a), strategic measurement analysis and reporting technique (Cross & Lynch, 1988),
performance measurement questionnaire (Dixon et al., 1990), Sink and Tuttle model (Sink &
Tuttle, 1989), performance measurement for world class manufacturer (Maskel, 1989), integrated
performance measurement systems reference model (Bititci et al., 1998) and performance prism
(Neely et al., 2002b).
Nonetheless, a set of common characteristics of PM frameworks can be identified as: (1) utilized
a set of measures to provide a balanced representation of business; (2) provided summary of the
overall organization’s performance; (3) implemented a set of multi-dimensional performance
measures; (4) provided a comprehensive set of measures of organizational performance; (5)
integrated measures both vertically and horizontally across the organizations; and (6) allowed
cause and effect relationship between results and driver measures to be identified (Kennerley &
Neely, 2002b).
2.1.3.2 Implement Phase
Bourne et al. (2000) state that the implementation phase begins after the measures have been
defined. They define the implementation “as the phase in which systems and procedures are put
in place to collect and process the data that enable the measurements to be made regularly”
(p.758). Leinonen (2001), however, argues that this definition is somewhat technology oriented
and neglects the human aspect of implementation. He therefore suggests that three conditions are
required in the implementation phase (Leinonen, 2001). First, procedures for ongoing
measurement need to be established (e.g., assigning responsibilities, setting up measuring and
reporting procedures, and setting target and interval in measuring and reporting). Second, new
systems, IT solutions and/or manual procedures for data collection, processing and reporting
must be developed and implemented. Finally, people-related issues such as employees’
resistance to PM have to be managed and the new system needs to be actually utilized by people
in the organization (Leinonen, 2001).
In addition, Inamdar, Kapla and Reynolds (2002) assert that implementation should involve
developing the top-level measures and cascading measures to lower-level business units related
to the higher-level measure. Their views are supported by Rentes, Carpinetti and Van Aken
(2002) who further propose that developing visualization and communication systems to portray
these measures, training people involved in data collection and the overall measurement system,
and auditing measures to verify whether they address key stakeholder expectations should also
be part of the implementation phase.
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2.1.3.3 Use Phase
In the use phase, Bourne et al. (2000) state that the performance measures can be utilized in two
ways: assessing the implementation of strategy and challenging the strategic assumptions. First,
as the measures are derived from strategy, their initial use is to measure the success of the
implementation of that strategy. To accomplish this, Bourne et al. (2000) argue that regular
meetings, attended by those who have responsibility for the performance being measured, is
required to review the performance measures, to agree on remedial actions and to plan for the
implementation of these decisions. Second, the information and feedback from the measures can
be used to challenge the assumptions and test the validity of the strategy. Further, Julnes and
Holzer (2001) contend that performance information should be used for strategic planning,
resource allocation, operational management, and reporting to internal management and external
stakeholders such as official and public. As this phase will be a primary focus of this research, it
will be discussed in detail in section 2.2.
2.1.3.4 Update Phase
Bourne et al. (2000) emphasize that the update phase (also referred to as the refine phase) is
required to ensure that the PM system is dynamic enough to reflect the changing business
environments. At this phase, targets and existing measure are reviewed and new measures are
developed to reflect any changes in performance, strategy or business environments.
In summary, it could be argued that the requirement for the use phase of a PM system is the
existence of a performance review process—a set of processes to collect performance data, to
prepare and distribute performance reports and portrayals and to regularly review performance
data for decision-making, action-planning, revising targets, and validating assumption of causal
relationships between performance measures.
In the next section, outcomes of the use of PM systems are discussed.
2.1.4

Outcomes of Performance Measurement System

Literature suggests that a contemporary PM system has a number of tangible and intangible
outcomes. For example, from their case study, Martinez and Kennerley (2005c) report that the
impact of PM systems include better management skills, enhanced organizational capabilities
such as teamwork, healthier organizational behaviors such as employee attitudes and
accountability, and improved organizational performance (e.g., improved productivity, better
company image, increased customer satisfaction and somewhat improved profitability).
Chenhall (2003) contends that outcomes of PM systems identified by previous research can be
placed into three categories: (1) the usefulness or satisfaction of the PM systems, (2) behavioral
outcomes, and (3) organizational outcomes. He argues that the relationship between the use of
PM systems and organizational performance does not seem straightforward and there is
insufficient evidence to conclude that such direct relationship between the use of performance
information and organizational performance exist (Chenhall, 2003). To date, little has been done
to explores the sequential effects of the impacts of PM systems (Martinez et al., 2004). Hence,
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this section will distinguish two types of PM system outcomes, i.e., technical system outcomes
and social system outcomes.
2.1.4.1 Technical System Outcomes
The most frequently researched technical outcomes of PM systems is organizational
performance. Thus far, the impact of PM systems on organizational performance are ambiguous
as previous research has shown conflicting findings (Martinez et al., 2004). Many studies have
shown positive relationships between PM system and organizational performance while others
have shown equivocal or negative linkages (Ittner, 2008).
Braam and Nijssen (2004) and Chenhall (2005) argue that to investigate the impact of PM
systems, it is important to distinguish different ways in which the PM systems are designed and
used. Braam and Nijssen (2004) contend that even when organizations report usage of the same
framework such as the BSC, the actual practices can be different and these differences may lead
to different impacts on organizational outcomes. In their article, Braam and Nijssen (2004)
classified previous research examining impact of the BSC on organizational outcomes into two
categories. First, those that examine the intensity level of the use of PM systems regardless of the
manner in which the PM system is used (i.e., quantity of PM use). Second, are those that
evaluate the way in which the BSC is used such as comprehensiveness of the four dimensions or
the use of the BSC as a strategic management tool (i.e., quality of PM use). They observe that
the first group of studies shows conflicting findings whereas the second group supports positive
outcomes (Braam & Nijssen, 2004). They therefore contend that although the level of use
matters, the manner in which the BSC is used is more important (Braam & Nijssen, 2004).
Similarly, Chenhall (2005) separates previous works examining relationships between PM
systems and organizational performance into two categories. The first category focuses on the
use of both financial and non-financial measures without emphasis on the organizations’
strategy. The second category adds the focus on the alignment between the organization’s
strategy and/or value drivers. Following Chenhall (2005), the discussion of impacts of PM
systems on organizational performance in this section will address findings from studies focusing
on: (1) the use of measurement diversity, and (2) the alignment of performance measures with
organizational strategies.
a) Measurement Diversity
Henri (2006c) defines measurement diversity as “the extent to which top management teams
measure and use information related to a broad set of financial and non-financial measures. It
emphasizes the multiplicity and variety of performance measures that can be grouped into
financial performance and non-financial performance” (Henri, 2006c, p. 81).
The use of non-financial measures has been claimed to overcome problems associated with the
use of traditional financial measures such as short-term focus, backward-looking, lack of
predictive ability, little support to identify causes or solutions, and inadequate consideration to
‘‘intangible’’ assets (Ittner et al., 2003b). Researchers also advocate the benefits of the use of a
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portfolio of performance measures to promote a balance between all critical success factors of
the business (De Waal, 2002; Kaplan & Norton, 1992; Neely, Adams, & Crowe, 2001). Ittner et
al. (2003b) suggest that theoretically, the use of a diverse set of financial and non-financial
measures could lead an organization to higher performance as the diverse set of measures
reduces problem of suboptimization, i.e., trying to improve one measure at the expense of others.
A key assumption of measurement diversity is that measurement across all critical success
factors is necessary regardless of the firm’s strategy (Ittner et al., 2003b).
Consistent with the observation of Braam and Nijssen (2004), studies on impacts of
measurement diversity on organizational performance show mixed findings. Several empirical
studies report the positive effects of measurement diversity on organizational performance.
Lingle and Schiemann (1996), for instance, report that ‘‘measurement-managed’’ companies
(defined as those in which senior management updated and reviewed semiannual performance
measures in three or more of the six primary performance areas) achieve statistically higher selfreported industry standing, financial performance relative to competitors, and progress in
managing change efforts than firms that are not ‘‘measurement managed.” Hoque and James
(2000) also studied 66 Australian manufacturing firms and found a significant positive
relationship between perceived organizational performance and the use of a diverse set of
performance measures related to the four balanced scorecard categories regardless of
organization size, product life cycle, or market condition. Additionally, Ittner et al. (2003)
provide evidence that organizations that utilize a broader set of performance measures
demonstrate higher PM system satisfaction and financial performance. Likewise, Scott and
Tiessen’s (1999) found that work teams having more diverse performance measures achieve
higher self-assessed performance.
Nevertheless, several studies present ambiguous or negative effects of measurement diversity on
organizational performance. For example, Proper and Wilson (2003) examined the use of
multiple measures in the U.S. and the U.K. public sectors and observed no clear evidence on
improved efficiency in these organizations while negative effects such as manipulation of PM
systems were prevalent. In their survey of vice presidents of quality of major U.S. firms, Ittner
and Larcker (1998) report that fewer than 55 percent of the executives can directly relate their
non-financial measures to productivity, accounting returns, or stock returns. In the public sector,
Cavalluzzo and Ittner (2004) found only relatively little evidence that the perceived benefits
from mandated PM initiatives increase with greater measurement diversity. Specifically, Braam
and Nijssen (2004) show that the effect of measurement-focused PM systems was significantly
negatively related to overall company performance.
Ittner et al. (2003b) suggest that theoretically, a PM system that includes multiple or inconsistent
objectives can be too complex for employees to understand, and also promote information
overload and impose too much risk on employees. The increased measurement costs from such
systems may lead to no or even negative impact on financial performance (Ittner et al., 2003b).
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b) Alignment to Strategy
In addition to using a diverse set of financial and non-financial measures, literature suggests that
the effectiveness of PM systems will depend on the extent to which the PM systems are aligned
with the organizational specific strategy and value drivers that lead to strategic success
(Chenhall, 2005; Ittner & Larcker, 2001). Ittner et al. (2003b) state that the use of strategicaligned measures help organizations to achieve better performance by closing the gap between
what is actually measured and what needs to be measured, thereby, providing more rapid
feedback on effectiveness of organizations’ strategies. Furthermore, by linking PM systems to
strategies, the systems can help moving performance towards strategic goals by assisting in
clarifying expectations, reducing ambiguity of required actions, and providing coherent
organizational priorities (Chenhall, 2005).
With respect to empirical findings, Kaplan and Norton (2001a) provide evidence of the benefits
of the BSC as a strategic management tool for a variety of individual companies. Despite their
findings, not all studies present the same conclusion. There are studies reporting positive
associations between strategic-aligned PM systems. Crabtree and Debusk (2008), for instance,
compared 57 BSC adopters to 107 non-BSC adopted over a three-year period beginning with the
year of adoption and report that companies that adopted BSC performed better than their industry
counterpart that did not adopt the BSC. Similarly, based on a quasi-experiment study in a
banking institution, Davis and Albright (2004) also show that the BSC branches outperformed
the non-BSC branches on common composite financial measures. Further, based on interview
and archival data from a large international manufacturing company, Malina and Selto (2001)
identified the positive association between strategic alignment and improved business
performance. Recently, Iselin, Mia and Sands (2008) surveyed 50 Australian CEOs and
provided evidence that the strategic-aligned performance reporting system was positively
associated with organizational performance in all four perspectives of the BSC. Likewise,
Gimbert, Bisbe and Mendoza (2010) surveyed 349 Spanish companies and found that companies
that use the PM system strategically performed better with those that use PM system nonstrategically and the latter did not perform differently than those that did not use the PM system
at all.
In spite of these positive findings, there are empirical studies reporting only partial or no
significant associations. For example, Perera Harrison, and Poole (1997) found a positive
association between the use of customer-focused strategy and non-financial measures but found
no support for linkages to organizational performance. Ittner et al. (2003b) also report that
although BSC companies in the financial services sector experienced enhanced satisfaction with
their PM systems, they did not exhibit improved economic performance. Similarly, Braam and
Nijssen (2004) examined the BSC practices in Dutch companies and found that companies with
“strategy-focused” PM systems have greater perceived performance but no significant difference
in accounting return changes. Likewise, Davis (2000) reports that although the performance of
the bank branches improved significantly after the implementation of the BSC, the improvement
in performance of the BSC branches was not significantly greater than those of the non-BSC
branches. Using longitudinal data, Neely (2008) conducted a quasi-experimental design and
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examined financial data from 2000 to 2002 of two divisions of a UK electrical wholesale chain.
He also found no support for the association as both the BSC and non-BSC divisions exhibited
improvement in their sales and gross profit (Neely, 2008).
Meanwhile, recent PM literature highlights the importance of using the causal business models
or other techniques to improve the alignment between PM systems and the firm’s organizational
objectives (Ittner et al., 2003b). Kaplan and Norton (2000, 2001a, 2004a), for example, propose
the use of a “strategy map” (i.e., a visual representation of strategy embedded causal linkages of
leading and lagging indicators covering the four scorecard perspectives) to communicate the
multiple, linked objectives that an organization must achieve to satisfy its long-term strategic
goals. Proponents of this approach argue that an organization needs to understand the causal
linkages among key success factors or value drivers to promote value-creating behaviors and
ultimately achieve economic benefits from the measurement system (Ittner et al., 2003b).
Nonetheless, Ittner et al.(2003b) observe that only a few studies have examined the impact of
these measurement alignment techniques, and these studies also offer mixed results. For
example, Ittner and Larcker (2003) provide evidence that companies that build a causal business
models had higher ROA and ROE than those that did not. Similarly, Chenhall (2005) reports
that PM systems that provide an understanding of linkages between strategic goals across the
value chain enhance the strategic competitiveness of the organizations. In contrast, Othman
(2006) surveyed 38 Malaysian CFOs and found that there is no difference in the perception of
improvement in financial performance between those who developed a causal model and those
who did not. However, he reports that BSC adopters who did not develop a causal model
experienced technical problems (e.g., cascading the scorecard, developing non-financial
measures, etc.) and had more difficulties resolving contradictions in their performance measures
than those who developed a causal model of their strategy (Othman, 2006).
In summary, the current research provides equivocal results on the impact of the PM system on
organizational performance regardless of PM practices.
2.1.4.2 Social System Outcomes
In addition to improved organizational performance, seminal works in the PM literature also
identify several social outcomes that arguably can be attained through the use of PM systems.
Kaplan & Norton (1996a, 2001a), for example, contend that the BSC as a strategic management
system helps to accomplish four management processes that are critical to achieving long-term
strategic objectives: (1) ‘‘clarify and translate vision and strategy; (2) communicate and link
strategic objectives and measures; (3) plan, set targets, and align strategic initiatives; and, (4)
enhance strategic feedback and learning’’ (Kaplan & Norton, 1996, p. 10). Table 2-1summarizes
expected social outcomes identified from the literature along these four processes.
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Table 2-1 Social System Outcomes of PM Systems.
Social System Outcomes
Clarifying and Translating Vision and Strategy
 Improved communication of visions and strategy (Ahn, 2001; Kaplan & Norton, 1996b; Lingle











& Schiemann, 1996; Malina & Selto, 2001; Othman, 2006; Speckbacher et al., 2003; Tonge et al.,
2000)
Create consensus among senior executives on strategy (Kaplan & Norton, 1996a; Lawson et al.,
2007; Lingle & Schiemann, 1996; Mayne, 2001)
Create teamwork among senior executives (Kaplan & Norton, 1996a; Lingle & Schiemann, 1996)
Improved ability to identify competitive advantages and weaknesses of business (Nudurupati
& Bititci, 2005; Tapinos et al., 2005)
Better consideration of stakeholders (Speckbacher et al., 2003)
Improved customer focus (Henri, 2006b; Speckbacher et al., 2003)
Enhanced focus on intangibles (Speckbacher et al., 2003)
Support for a strategy of growth (Speckbacher et al., 2003)
Ensure discussion of organizational directions (Lawson et al., 2007)
Create a shared vision that organization wants to achieve (Bond, 1999; Kaplan & Norton,
1996a)
Create a shared model of the entire business among top management (Kaplan & Norton,
1996a)
Improved ability to identify performance measures (Harper & Vilkinas, 2005; Marr et al., 2004)
Improved motivation at the top management level (Martinez & Kennerley, 2005c)



Communicating and Linking Objectives and Measures
 Focus employees attentions to critical objectives of the organization or what important to the
company (Andriessen, 2004; Henri, 2006c; Kaplan & Norton, 1996a; Kaydos, 1999; Martinez &
Kennerley, 2005b; Mooraj et al., 1999; Poister & Streib, 1999; Simons, 2000)

 Gaining commitment to a business unit’s strategy at local and corporate level (Chung et al.,
2006; Dumond, 1994; Harper & Vilkinas, 2005; Kaplan & Norton, 1996a; Martinez & Kennerley,
2005b; Tuomela, 2005)
 Improved communication between departments (Beata, 2003; Marr et al., 2004; Martinez &
Kennerley, 2005b; Melkers & Willoughby, 2005)
o Breaking down silo between departments (de Waal, 2002; Lawson et al., 2007)
o Enhanced information transfer between departments (de Waal, 2002)
o Nurture knowledge sharing between departments (Mooraj et al., 1999; Vaivio, 2004)
 Support for friendly competitions among employees and between business units (Lawson et
al., 2007; Martinez & Kennerley, 2005b)
 Improved communication between staff and management (Beata, 2003; Godener & Soderquist,
2004; Ukko et al., 2007)

 Improved communication and relations with external stakeholders (Chung et al., 2006;
Martinez & Kennerley, 2005c; Melkers & Willoughby, 2005; Poister & Streib, 1999)
 Improve employees’ understanding of the organization’s long-term goals and strategy (Ahn,
2001; Kaplan & Norton, 1996a)

 Improved agreement and understanding on precisely what results are intended (Lawson et al.,
2007; Mayne, 2001)

 Improved goal deployment (Martinez & Kennerley, 2005c)
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Social System Outcomes
Facilitate Planning, Setting, Aligning Strategic initiatives
 Changed organizational cultures (Kaydos, 1999)
o Improve culture orientation towards health and safety (Martinez & Kennerley, 2005c)
o Promote continuous improvement culture (Bond, 1999; de Waal, 2002; Johnston et al., 2002;
Lawson et al., 2007; Neely et al., 2006; Nudurupati & Bititci, 2005)

o Increased willingness of employees to take risks and improve management tolerance to
mistakes (Lingle & Schiemann, 1996; Martinez & Kennerley, 2005c)
o Promote culture of teamwork (Azofra et al., 2003; Lawson et al., 2007; Lingle & Schiemann,
1996; Martinez & Kennerley, 2005a, 2005b; 2005c 1069; Nudurupati & Bititci, 2005)

o Encourage achievement organizational culture (i.e. work is performed out of satisfaction
in the excellence of work and personal commitment to the tasks or goals) (Bititci et al.,
2006; Bititci et al., 2004)

 Changed Management style
o Encourage participative and consultative management style (Bititci et al., 2006; Bititci et al.,
2004)
o Discourage command and control management style (Martinez & Kennerley, 2005c)
o Encourage proactive management style (Nudurupati (2003) cited in Bititci et al., 2006)
 Increased staff motivation (Buhovac & Slapnicar, 2007; Eckerson, 2006; Godener & Soderquist,
2004; Kaydos, 1999; Kerssens-van Drongelen & Fisscher, 2003; Malina & Selto, 2001; Poister &
Streib, 1999; Simons, 2000; Ukko et al., 2008)
 Promote cross-functional coordination and collaboration (Chung et al., 2006; Eckerson, 2006;
Godener & Soderquist, 2004; Greiling, 2005; Lawson et al., 2007; Martinez & Kennerley, 2005a,
2005b, 2005c; Papalexandris et al., 2004)
 Improved quality and speed decision making process (de Waal, 2002; Godener & Soderquist,
2004; Marr et al., 2004; Martinez & Kennerley, 2005b; Mooraj et al., 1999; Poister & Streib, 1999;
Simons, 2000; Tapinos et al., 2006)

o Improved resources allocation decisions, prioritization of improvement programs and
budgeting negotiation (Ammons & Rivenbark, 2008; Lawson et al., 2007) (Martinez &
Kennerley, 2005a, 2005c; Mayne, 2001)

o Improved alignment of strategy and resources with actions (Kaplan & Norton, 1996a;
Malina & Selto, 2001; Speckbacher et al., 2003)

o Better justification for improvement initiative (Kaplan & Norton, 1996a); Better justification
for decisions (Kaydos, 1999)
o Better focus and integration of improvement program (Kaplan & Norton, 1996a)
 Encourage proactive decision-makings (Chung et al., 2006; Nudurupati & Bititci, 2005)
 Stimulus open debates and discussion about performance (Greiling, 2005; Martinez &
Kennerley, 2005c; Neely et al., 2006)

 Enhanced individual’s perception of empowerment (Eckerson, 2006; Hall, 2008; Harper &
Vilkinas, 2005; Kaydos, 1999; Moulang, 2007; Webster, 2006)

 Improved employees morale and satisfaction (Dumond, 1994; Lawson et al., 2003; Martinez &
Kennerley, 2005b, 2005c; Papalexandris et al., 2004; Sim & Koh, 2001)

 Improved satisfaction towards PM system (Ittner et al., 2003b; Malina et al., 2007; Martinez &
Kennerley, 2005c); Support for the implementation of PM systems (Othman, 2006)
 Increased employees’ role clarity (Hall, 2008; Harper & Vilkinas, 2005)
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Social System Outcomes
 Increased perceived accountability (Cavalluzzo & Ittner, 2004; Martinez & Kennerley, 2005b,
2005c; Poister & Streib, 1999)
o Increased employees’ understanding of what they are accountable for (Dumond, 1994;
Othman, 2006)
 Improved management control (Chung et al., 2006; Kaydos, 1999; Simons, 2000; Vaivio, 2004)
 Support for aligning employee behaviors with strategy (Lawson et al., 2007; Nudurupati &
Bititci, 2005)

 Help foster changes and facilitate implementation of changes (Kald & Nilsson, 2000; Mooraj
et al., 1999)
o Support for identification of business process reengineering opportunities (Speckbacher et
al., 2003)
o Support for changes of organizational strategic or directions (Simons, 2000; Tapinos et al.,
2005)

o Improved speed of implementation of improvement initiatives (Godener & Soderquist, 2004)
 Enhanced organization’s HRM ability (Harper & Vilkinas, 2005; Martinez & Kennerley, 2005c)
o Improved objectivity of employee performance evaluation (Ittner et al., 2003a; Kaydos,
1999)
 Increased autonomy (Abernethy & Lillis, 2001; Greiling, 2005)
 Increased individual creativity (Moulang, 2007)
 Support for reinforcing management rhetoric (Martins, 2000)
 Improved efficiency of strategic planning process (Tapinos et al., 2005)
 Enhanced organization’s entrepreneurship capability i.e. continually renew and take risks in
the markets and operations (Henri, 2006b)
 Enhanced organization’s innovativeness capability i.e. open to new ideas (Henri, 2006b)
 Freed up managers’ time and space (Johnston et al., 2002)
Enhance feedback and learning
 Enhanced organizational learning capabilities (Amaratunga & Baldry, 2002; Chenhall, 2005;
Choe, 2004; Choe, 2002; Franco-Santos et al., 2007; Henri, 2006b; Mausollf & Spence, 2008;
Vaivio, 2004; Widener, 2007)
o Enhanced strategic learning (Kaplan & Norton, 1996b; Schäffer & Steiners, 2004)
o Create single loop learning (Kaplan & Norton, 1996a; Kloot, 1997; Simons, 2000)
o Create double-loop learning (Bond, 1999; Kaplan & Norton, 1996a; Kloot, 1997; Simons,
2000)

 Introduce dynamic systems thinking capability and encourage evaluation of the organization
as a system (Ahn, 2001; Godener & Soderquist, 2004; Kaplan & Norton, 1996a; Martinez &
Kennerley, 2005c; Papalexandris et al., 2004; Slizyte & Bakanauskiene, 2007)

 Increased transparency (Martinez & Kennerley, 2005c; Nudurupati & Bititci, 2005)
 Increased visibility of manager’s responsibility and action (Chung et al., 2006; Tuomela, 2005);
o Increased visibility into daily operations and future performance (Eckerson, 2006; Greiling,
2005)

o Increased visibility of accomplishments (Kaydos, 1999)
 Improved knowledge about the organization
o Improved employees’ understanding of how the business works (Beata, 2003; Kald &
Nilsson, 2000; Kerssens-van Drongelen & Fisscher, 2003; Martinez & Kennerley, 2005b; Mayne,
2001);
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Social System Outcomes
o Improved understanding of business process and its capacity (Kaydos, 1999)
o Better understanding of managers and employees about drivers of their business
performance (de Waal, 2003; Johnston et al., 2002; Kerssens-van Drongelen & Fisscher, 2003;
Marr et al., 2004; Martins & de Abreu, 2006a; Melkers & Willoughby, 2005; Othman, 2006;
Simons, 2000; Speckbacher et al., 2003)
 Improved managers and employees skills (Harper & Vilkinas, 2005)
o Enhanced ability to identify goal (Wang, 2002)
o Improved analytical thinking and problem solving skills (Martinez & Kennerley, 2005a,
2005b, 2005c; Neely et al., 2006)
o Enhanced interpretation skills (Askim, 2004)
 Increased satisfaction with insights gained (Marr et al., 2004)
o Reduced the ambiguity in interpreting performance (Martins & de Abreu, 2006a; Vera-Munoz
et al., 2007)
o Improved quality of data interpretation (Marr et al., 2004)

o Gained better insights from validating causal model (Neely et al., 2008; Yaghi et al.,
2008)
 Improved quality of information (de Waal, 2002; Moulang, 2007)
o Improved availability of information (Tonge et al., 2000)
o Improved timeliness of information (de Waal, 2002; Said et al., 2003)
o Better diffusion of information (Neely et al., 2006; Ukko et al., 2007)
 Enhance a sense of personal and collective accomplishment (Behn, 2003)
 Improved managerial performance (Hall, 2008)
In addition to these positive outcomes, the literature also warns about undesired behaviors that
could occur due to poor PM systems. For instance, Vakkuri and Meklin (2006) cited Smith
(1995)’s compilation of dysfunctional behaviors from PM such as tunnel vision (performance is
confined to the measurable areas), suboptimization (business units pursue goals that are
contradictory with the overall organization’s goals), myopia (organizations concentrate on shortterm performance), convergence (performance benchmarking induces organization to move
towards the average), ossification (organizations exploit old routines instead of exploring new
ones), gaming (rules of the game specified by the measurement system), and misrepresentation
(organizations improve their reports not their performance). Further, Neely et al. (2006) argue
that a structured PM system can become more mechanistic while it requires reliance on
participants’ experiences which is consistent with Mintzberg’s fallacy of formulation
(Mintzberg, 1994). Several studies also found that the use of PM systems increase manager’s
workload due to additional time in data collection and time spent on discussion of results (Marr
et al., 2004; Tuomela, 2005). Using a structural model, Widener (2007) identifies a negative
relationship between use of PM systems and management attention. Moreover, the use of
multiple measures has been found to introduce cognitive difficulty to performance evaluators
(Lipe & Salterio, 2000). Lastly, Tuomela (2005) and Martins and de Abreu (2006a) report that
the use of PM system can initiate internal resistance as new performance measures or sharing of
knowledge disrupt the power structure within the organization.
In the next section, research issues related to the study of impact of PM systems are presented.
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2.1.5

Research Issues in Investigating Outcomes of Performance Measurement

According to Chenhall (2005), researchers study relationships between PM systems and their
outcomes usually adopt either one of two approaches. First, researchers consider the moderating
effects of contextual variables such as environmental uncertainty or organizational cultures in
these relationships. Second, they build structural models to explain how PM systems directly or
indirectly influence organizational outcomes. Ittner (2008) also examined statistical evidence
from previous studies on the relationships between the use of non-financial indicators and
economic performance. He observes that previous research employs two general research
methods in investigating these relationships: (1) a large sample, cross-sectional study
investigating associations between organizational performance and the use of non-financial
measures for different purposes such as decision-making or compensation; and (2) a quasiexperimental study within an organization examining whether the organization’s performance
enhanced after its adoption of the PM system (Ittner, 2008). Ittner (2008) later concludes that
although the majority of studies support a positive impact on economic performance, not as
much support is found when the more rigorous research method is used. He therefore contends
that future studies must pay more attention to research design so that the understanding of these
relationships can be enhanced (Ittner, 2008).
Nine key research design issues identified from previous literature review on methodologies and
studies of PM systems are summarized below.
The first issue relates to the operationalization of PM systems. Chenhall (2005) argues that
previous studies often ignore the exact nature and meaning of PM systems and rely on single
item measures to measure the extent of use. This is perhaps due to the ambiguity in its meaning
and the continual improvement of the concepts over the years (Chenhall, 2003). Ittner (2008)
agrees that it is difficult for researchers to specify the specific attributes that distinguish a given
measurement framework or technique. Ittner categorizes how previous research observes the use
of PM systems in four ways: (1) examining the diversity of performance measures used by the
organization; (2) assessing the weight placed on financial measures relative to the weight on nonfinancial measures; (3) evaluating the fit between the organization’s strategic focus and its
reliance on non-financial measures; lastly (4) investigating the use of specific PM techniques
such as the BSC through the evidence of performance measures in the four BSC perspectives or
through the organization’s claims of adopting such techniques (Ittner, 2008). He further criticizes
that these methods ignore other recommended practices such as the development of strategy
maps recently prescribed in the literature (Ittner, 2008). In addition, he points out that the
majority of survey studies employ a single respondent approach thereby making it harder to
accurately assess complex PM practices (Ittner, 2008).
Second, relating to the first issue, Ittner (2008) argues that many studies neglect to specify the
decision context for which the performance measures are used (e.g., business performance
evaluation, managerial performance evaluation, problem-solving, or determining rewards, etc.).
He maintains that the use of measures for one purpose may not provide the same benefits as
another; consequently, focusing on specific roles of the measurement system provides only
partial understanding of organizational measurement practices and consequences of such
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measurement system (Ittner, 2008). Further, the validity of results from these studies are of
concern because it is difficult to ensure the same contexts in which the respondents gave their
answers (Ittner, 2008).
The third issue concerns the decision to assess organizational performance using perceptual or
objective measures. Chenhall (2003) observes that most studies are over reliant on perceptual
measures. Ittner (2008) contends that perceptual outcome measures are susceptible to three
threats to validity. First, the common method bias is introduced as the same respondent typically
answers questions on both the PM system and organizational outcomes. Respondents tend to
answer all questions in a survey in a similar manner or their perceptions about one set of
questions bias responses to the other (Ittner, 2008). Second, the choices of perceptual outcome
scales (e.g., assessing performance relative to competitors or expectation) are often subject to
different interpretations because respondents may have different references for competitors,
expectations, or even the interpretation of ‘strongly’ (Ittner, 2008). Evidence suggests that
different groups of respondents (e.g., managers vs. employees) may have different opinions on
the outcomes of measurement (Ukko et al., 2007). Third, researchers frequently assume
participants give equal weights across different performance dimensions which may not reflect
actual or perceived importance of these dimension to the organization’s success (Ittner, 2008).
Fourth, to a lesser extent, several studies examine PM system satisfaction or usefulness as
organizational outcomes (Chenhall, 2003). These studies typically report greater satisfaction
with the system or higher perceived performance (Ittner, 2008). Chenhall (2003) cautions that
there are circumstances where organizational performance may be enhanced because respondents
are required to use the systems even though they find the system of little use or have low
satisfaction with the system.
Fifth, Chenhall (2003) contends that when examining the relationship between PM systems and
outcomes, researchers need to pay closer attention to contextual variables related to
environments in which PM systems operate and provide theory to show how interactions
between PM systems and context enable organizations to enhance organizational performance.
Through literature review, Franco-Santos and Bourne, (2005) identify several contextual
variables such as strategy, organizational culture, and management styles can influence
effectiveness of PM systems. Ittner (2008) observes that cross-sectional studies typically find a
positive relationship between the use of PM systems and organizational performance when the
PM system is aligned with the organization’s strategy, value drivers, and competitive
environment. Hence, Ittner (2008) argues that it is critical for future studies to take into
consideration and provide adequate control for these contextual factors.
Sixth, Martinez et al. (2004) contend that previous research has often faced a problem associated
with assessing the extent to which particular organization has implemented a given measurement
framework or technique. Ittner (2008) argues that even if the use of PM actually has positive
impacts on organizational performance, there are technical and organizational factors that can
limit these benefits, therefore, reducing the possibility to detect performance improvement.
Franco-Santos and Bourne (2005) assert that technical factors (e.g., the identification and
selection of appropriate measures and targets, the alignment and integration of a PM system with
29

other organization systems, etc.) and organizational factors (e.g., employee’s involvement in the
development of a PM system, the provision of training on the PM-related tools and procedures,
etc.) can influence effective use of PM systems. Further, several studies report incomplete use of
PM systems especially failure to visualize and validate linkages and suggest that the failure to
develop, visualize and validate causal business models may explain why some organization find
it difficult to realize full potential of their PM systems (Neely et al., 2008; Shimizu et al., 2008;
Yaghi et al., 2008)
Seventh, there is a problem associated with distinguishing any observed impacts of PM system
from impacts of other related business systems (Martinez & Kennerley, 2005b). Chenhall (2003)
acknowledges that it is difficult to study PM systems in isolation with other organizational
controls and often studies do not control for this issue. Under this circumstance, Ittner (2008)
states that it is hard to conclude that the use of PM systems, rather than other related systems,
drives any observed performance effects. A quasi-experiment design comparing before and after
the implementation of the PM system with a control group of non-adopters is an example of a
method to provide control for performance trends and other common factors that potentially
impact observed performance (Ittner, 2008).
Eighth, there is a potential lag between the implementation or use of PM systems and any
observed performance (Davis, 2000; Ittner, 2008). However, it is difficult to determine the
appropriate lag in the research design because researchers rarely know how long it takes before
any adjustments to the PM system provide financial outcomes (Ittner, 2008).
Finally, Martinez et al. (2004) contend that the majority of studies pay little attention to
operational outcomes. Ittner (2008), however, argues that improvements in operational
performance do not always lead to improved financial results because undesired behaviors such
as suboptimization or gaming behaviors may prevent the organization to translate the improved
operational performance into enhanced bottom-line financial performance.
To put it briefly, researchers examining how the use of PM systems enables organizations to
achieve improved performance results should be aware of these research issues and their
implications and pay attention to their research design. However, all research studies are subject
to limitations and trade off the costs of extra controls and resources and benefits gained.
2.1.6

Contextual Factors Influencing Impacts of Performance Measurement System

Contingency theories suggest that the higher degree of fit between a PM system and the
environment in which it operates should lead to higher performance (Chenhall, 2003). Ittner
(2008) adds that the lack of fit between the PM system and the organization’s sources of
competitive advantage can be detrimental. It is, therefore, critical for a study of the impact of PM
systems to show how the combination of the PM system and the context enable system users to
make high quality decisions that enhance organizational performance (Chenhall, 2003) and how
the content and structure of the PM system will be influenced by the context in which it operates
(Bourne et al., 2005). Franco-Santos and Bourne (2005) reviewed 73 studies and divided factors
influencing the use of PM systems into process factors which are concerned with different phases
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of PM systems (i.e., design, implementation, use and update) and contextual factors which
emphasize the environment in which the PM system operates. Further, they divided contextual
factors into internal factors relating to organizational context and external factors concerning the
environment and industry characteristics (Franco-Santos & Bourne, 2005). Following their
framework, this section will focus solely on contextual factors. The process factors, i.e. technical
factors in this research, will be discussed in section 2.3.
2.1.6.1 Internal Factors
According to Bourne et al. (2005), the impact of internal context has been researched in many
aspects, such as organization size and structure, culture and management style, management
resources and capabilities, the interface between the measurement system and other processes,
and the maturity of the PM system itself. However, only a handful of studies have investigated
their influence on PM systems (Franco-Santos & Bourne, 2005). Important internal context
factors summarized here are firm strategy, organizational culture, organization size and structure,
management styles, top management commitment and internal resistance (Franco-Santos &
Bourne, 2005; Franco & Bourne, 2003; Garengo & Bititci, 2007; Waggoner et al., 1999).
a) Organization strategy
Strategy is not an element of context, but it governs how organizations and the PM system
relates to other contextual factors (Chenhall, 2003). Seminal works in the PM literature suggest
that a PM system should be aligned with firm strategy (Kaplan & Norton, 1996a, 2001a; Neely et
al., 2001; Simons, 2000). Still, current understanding of the relationship between PM and
strategy is limited (Franco-Santos & Bourne, 2005).
According to Ittner et al. (2003b), there are two groups of research studies that investigate the
association between strategy, PM system, and organizational performance. The first group
examines the effect between the congruence of PM systems with organizational strategy (e.g.,
‘‘defender,’’ ‘‘prospector,’’ ‘‘cost leadership,’’ or “innovation’’ strategies) and organizational
performance (Ittner et al., 2003b). Most studies suggest that firms following a defender and cost
leadership strategy are associated with a formal PM system focusing on financial measures
whereas firms following a prospector or innovation strategy are associated with an informal PM
system focusing on non-financial measures (Gosselin, 2005; Ittner et al., 1997; Jusoh et al.,
2006). Several studies suggest that the congruence between strategies and choice of performance
measures leads to better organizational performance. For example, Hoque (2004) reports a
significant and positive indirect relationship between strategic choices and organizational
performance through the use of non-financial measures. Olson and Slater (2002) even contend
that in high-performing firms, the fit between firm strategy and choices of measures requires an
“unbalance” among the four perspectives of the BSC. Their findings are consistent with results
from Jusoh, Ibrahim and Zainuddin (2006) where the use of customer and learning and growth
measures by prospector firms yielded significant and positive impact on performance while the
use of financial measures by defender firms produced significant and positive impact on
performance. Nonetheless, Ittner et al. (2003b) found no evidence that the more or less extensive
measurement than predicted by the firm's strategy adversely impacted firm performance.
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The second set of research studies investigate the association between the congruence of PM
systems with manufacturing strategies (such as JIT or TQM) or value drivers (such as customerfocused, quality or flexibility) and manufacturing performance (Ittner et al., 2003b). Similarly,
most studies suggest that the use of non-financial measures are associated with TQM and JIT
practices and quality and flexibility values (Ittner et al., 2003b). Nonetheless, studies provide
mixed results of the impact of the fit between manufacturing strategies and performance measure
choices on organizational performance (Ittner et al., 2003b). Some studies report higher
performance in firms that developed TQM programs together with the use of non-financial
measures (Chenhall, 1997) and the use of performance-contingent incentive plans (Sim &
Killough, 1998). Others report no significant associations between the combination of customerfocused manufacturing strategy and use of non-financial measures, and organizational
performance (Perera et al., 1997). Chenhall (2003) contends that the degree to which the fit
between manufacturing strategies and performance measure choices affect firm performance
depends on whether or not the measures are used as part of reward and compensation schemes.
b) Organizational Culture
The PM literature emphasizes the importance of aligning PM systems with organizational culture
or the users’ cultural preference (Bourne et al., 2005; Waggoner et al., 1999). Franco and
Bourne (2003), for instance, suggest that organizational culture that emphasizes teamwork,
ownership of problems, risk-taking, entrepreneurship, continuous improvement and encourages
performance discussion and analysis without punishing people’s errors are critical to success of
PM systems. Nevertheless, literature has yet clearly provided how alignment between the
organizational culture and the PM system should be developed (Franco-Santos & Bourne, 2005).
Few studies have investigated the relationship between organizational culture and PM systems,
and so far the research has been ambiguous as to whether culture does have an effect on a PM
system (Chenhall, 2003). One reason might be that organizational culture is a broad concept and
its operationalization varies so widely among organizational researchers (Henri, 2006c). For
instance, Henri (2006c) investigated organizational culture from a control-flexibility values
perspective. He found that firms with a culture characterized by flexibility value (i.e., emphasis
on openness, adaptability and responsiveness) tend to use more measures and to integrate the PM
systems with their organizational processes compared to firms characterized by a control culture.
On the other hand, Bititci et al. (2006) investigated power culture, achievement culture, role
culture, and support culture, and provide evidence that initial organizational culture does not
have an impact on the success or failure of PM systems; however, the successful use of PM
systems transforms organizational culture toward an achievement culture. Their finding is
contradictory to the earlier findings by Bourne et al. (2002) which suggest that a “paternalistic
culture” can lead to a successful PM system implementation.
c) Management Style, Managerial Skill, Leadership and Commitment
Management styles that are appropriate to each phase of implementation and use of PM systems
as well as management leadership and commitment are suggested to have a critical role in the
success of PM systems (Bourne et al., 2005; Franco & Bourne, 2003; Kennerley & Neely,
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2002a; Pollanen, 2005). Bittici el al. (2006), for example, found that although an authoritative
management style seems to be a requirement for successful implementation of PM systems, it is
not essential to sustain the use of the system once an organizational culture transforms toward an
achievement culture. Franco and Bourne (2003) argue that organizations in which management
displays leadership and commitment to the development and maintenance of the PM system, by
devoting quality time and providing adequate resources, are better able to manage through
measures. Nudurupati and Bititci (2005) and Martinez and Kennerley (2005b) provide empirical
evidence that top management commitment, corporate and local leadership are critical to success
of the PM system. By allocating resources to and providing training on the PM systems,
management can encourage the use of information as a routine part of decision-making
(Nudurupati & Bititci, 2005). However, Cavaluuzo and Ittner (2004) found that although
management commitment positively influences PM system development and use, it is unrelated
to the perceived benefits of PM systems.
In addition, Kennerley and Neely (2002a) emphasize the importance of management and
employee skill to use and reflect on performance measures. De Waal (2002) provides evidence
that to use PM systems effectively, managers are required to be proficient at conceptual thinking,
flexibility and adaptation, teamwork and communication. Further, Campbell, Datar and
Narayanan (2002) found that improved financial performance is associated with the interaction
of strategic-aligned measures and employee skills. Their result is consistent with findings from
Griffth and Neely (2008). Griffth and Neely (2008) conduct a quasi-experiment in a large
distribution firm and found that the impact of the PM system is enhanced in the branches where
managers and staff were more capable to review and act on performance information.
d) Organizational Structure and Size
Researchers agree that organizational structure and size directly affects the design of a PM
system and indirectly affects the implementation and use of measures (Bourne et al., 2005;
Franco-Santos & Bourne, 2005). Nonetheless, the effect of size on effectiveness of PM systems
is unclear and only few studies have explicitly examined firm size as a contextual variable
(Chenhall, 2003).
Literature suggests that larger organizations have more resources and tend to put greater efforts
to control their operating environments; therefore, they are likely to place a greater reliance on
PM systems than smaller organizations (Chenhall, 2003; Hoque & James, 2000). Further,
because larger organizations tend to be decentralized and more diversified, the use of PM
systems and the manner of usage also tend to be more sophisticated (Chenhall, 2003; Gosselin,
2005; Hoque & James, 2000). Empirically, Hoque and James (2000) and Tapinos et al. (2006)
provide evidence that larger organizations place greater emphasis on PM systems. Gosselin
(2005) also reports that decentralized organizations tend to use more non-financial measures than
centralized organizations. Nonetheless, Speckbacher, Bischof and Pfeiffer (2003) found that
although the BSC usage increases as the firm size increases, there is no significant evidence that
size discriminates the sophistication of the BSC usage - i.e., size does not influence the practices
of building cause and effect models and linking PM systems to rewards. Further, Hoque and
James (2000) report that even though size increases with greater PM system use, it does not
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significantly influence the positive association between the PM system use and organizational
performance.
2.1.6.2 External Factors
External environmental factors have been suggested to influence the effectiveness of PM
systems; however, empirical studies on the relationship between PM systems and external
contextual factors are limited (Bourne et al., 2005; Franco-Santos & Bourne, 2005). Key
external contextual factors discussed by the current literature include external environment and
industry characteristics.
a) External Environment
Chenhall (2003) states that uncertainty is the most widely-researched aspect of the environment.
Previous research suggests that high environment uncertainty is associated with the use of more
open, externally-focused, non-financially oriented management control systems, and that high
uncertainty under high competitive conditions is associated with interactive use of formal
financially-oriented systems (Chenhall, 2003). However, recent empirical evidences provides
mixed results. Henri (2006c), for instance, provides supporting evidence that the interaction of
diagnostic and interactive use of contemporary PM systems positively affects organizations’
competitive capabilities in high environment uncertainty. Hoque (2005) also reports that firms
tend to make greater use of customer and learning and growth measures when they operate in a
high level of environment uncertainty to produce improved organizational performance. His
findings are consistent with results presented by Gossenlin (2005) that firms which operate in a
more unstable environment tend to use customer measures to supplement financial measures.
Still, in his early work, Hoque (2004) found no evidence of a significant relationship between
environmental uncertainty and firm performance through the use of non-financial performance
measures.
b) Industry Characteristics
Franco and Bourne (2003) suggest that industry characteristics (e.g., monopoly or competitive
market; public, regulated or private sector; and manufacturing or service sector) can affect the
selection and use of performance measures. Nonetheless, there is limited research attention on
their impact and relationship with the PM system (Franco-Santos & Bourne, 2005). For
example, Speckbacher, Bischof and Pfeiffer (2003) found that German-speaking firms in the
“consumer & retail” industry have a significantly lower adoption rate of the BSC than other
industries, but there is no difference in sophistication of the BSC usage across industries. In
addition, Martinez and Kennerley (2005c) provide evidence from their case study that the nature
of business was the main contingency factor that influenced how the PM system impacts
organizational performance. Still, Franco and Bourne (2005) maintain that researchers often
assume differences in PM practices in different industries, e.g., public vs. private sector,
therefore only a few studies have specifically investigated the impact of industry on the PM
system.
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In conclusion, the current stage of knowledge in PM advocates the importance of various
contextual factors in a study of the impact of PM systems on organizational performance.
However, thus far there is no clear framework to suggest how the combination of the PM system
and the context in which it operates enhances organizational performance.
In the following section, the discussion will move to the proposed framework for the use of PM
systems.
2.2

Use of Performance Measurement System

Previous studies on the use of PM have investigated use of PM systems in different ways. Some
studied use through the identification of the variety of performance measures organizations
adopted. Hoque and James (2000), for example, explored PM usage by determining frequency
of use of 20 measures obtained from four dimensions of the BSC. Many explored use through
the purpose or roles of the PM system (Chan, 2004; Ho & Chan, 2002). Others adopted Simon’s
(1995) control framework and examined use of PM system through “style of use,” i.e., whether
PM systems are used as diagnostic or as an interactive management control system (Henri,
2006b, 2006c; Yaghi, 2007). Nonetheless, Bourne et al. (2005) argue that one of the simplest
approaches to investigate the use of PM system is through its underlying processes. Accordingly,
this research develops a framework to expound upon the underlying processes of PM use.
In this section, a set of five critical processes of PM use is proposed. These were derived
through a process that involved identification and synthesis of practices associated with the use
of PM systems that have been reported or prescribed by PM practitioners and academics and the
relevant literature. This inductive approach has been previously used to support the development
of a new measurement scale such as the TQM practices measurement instrument (Joseph et al.,
1999; Saraph et al., 1989) and the user-perceived web quality measurement instrument
(Aladwani & Palvia, 2002). The process begins with the specification of construct definition,
which is described below.
2.2.1

Definition of Performance Measurement Use

According to Spector (1992), no measurement instrument should be developed until the
construct is clearly defined. In addition, a critical part of developing a construct definition is to
determine how ‘finely’ the construct is to be divided (Spector, 1992, p. 17). Nonetheless, as
discussed earlier, the PM use construct lacks a clear definition and its measurement is still in its
infancy. In this situation, Spector (1992) recommends that examining the conceptual framework
and previous scale development efforts serve as a good starting point for developing a construct
definition.
Accordingly, a literature review was conducted to investigate how previous studies examine use
of a PM system. Through an initial literature review, 30 previous studies on PM use were
identified from the PM and relevant literature. Based on the examination of scale items,
conceptual frameworks and study findings, 326 items were collected as recommended or
reported practices associated with the use of PM systems. These practices then were examined
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in order to identify key processes of PM use. The key processes served as the domain of the
construct that guided the further development of the PM use measurement instrument, i.e.
categorizing practices and determining which practices to include in the study. However, there
are many aspects of how PM use processes can be defined. Hence, a review of previous
categorization of PM use processes was conducted.
The initial literature review located three studies that examined use of PM systems in term of its
underlying processes. First, in their study of how PM systems impact business performance,
Bourne, Kennerley and Franco-Santos (2005) proposed that there are seven processes related to
the effectiveness of the use of performance measures: (1) linking measure to strategic objectives,
(2) data capture, (3) data analysis, (4) interpretation and evaluation, (5) provision of information
and communication, (6) decision-making, and (7) taking action.
Second, based on their case study of two UK public organizations, Neely, Micheli and Martinez
(2006) identified five best practices to effectively use performance information. One of the
practices is to frame the performance review process as a performance planning process,
following the Performance Planning Value Chain (PPVC) framework. Developed by the Centre
for Business Performance at the Cranfield School of Management, the PPVC framework
highlights the systemic processes from developing performance insight to applying performance
insights to add value to stakeholders (Neely & Jarrar, 2004). First, an organization needs to
hypothesize causal models or linkages between performance measures and their objectives and
strategies. Then the organization needs to work with performance data (i.e. collecting,
analyzing, and interpreting data), and engaging employees to extract quality insights to make
informed decisions. Finally, the organization plans and executes their decisions (Neely & Jarrar,
2004).
Third, Mausolff (2004) investigated how organizations learn from PM systems. He identified
four phases that organization members go through when trying to learn from the performance
review. First, an individual makes sense of performance data and becomes aware of a
performance gap or problem (Identify). Second, the individual shares and discusses his/her
interpretation of data with other organization members to seek consensus on a solution
(Integrate). If a solution cannot be found, organizational members try to collect additional data
to find the best solution for the problem (Search). Finally, organizational members put the
chosen solution into practices (Implement).
In addition to these three studies, two survey studies on PM use which adapted existing scales
found in the management information system (MIS) literature were reviewed. First, De Waal
(2002) argues that a PM system can be thought of as a management information system because
the PM system supplies information to the organization’s planning and control system. To
measure the use of PM systems, De Waal (2002), therefore, adapted the MIS use questionnaire
developed by Doll and Torkzadeh (1998) which assess three purposes of the MIS use: decision
support, work integration, and customer services. Later, his principle component analysis results
revealed that the use of PM systems can be categorized into three dimensions: decision support,
work integration, and communication (de Waal, 2002). According to De Waal (2002), the
decision support factor concerns the extent to which the PM system is used for problem solving
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(e.g., make sense out of data, analyze cause and effect relationships, etc.), explaining and
justifying decisions, and improving effectiveness of the decision making process. The work
integration factor involves the degree to which the PM system is used to support process
improvements (e.g., to coordinate work activities within or across business units, to improve
quality of customer service, etc.), and lastly, the communication factor focuses on the extent to
which the PM system is used for vertical coordination and communication across different
organizational levels (de Waal, 2002).
Similar to De Waal’s, Henri (2006c) measured the use of PM systems by adapting Vandenbosch
(1999)’s instrument which was originally developed to assess the use of executive support
systems. Henri (2006c)’s confirmatory factor analysis yielded four dimensions of PM use:
monitoring, attention-focusing, strategic decision-making, and legitimization. In terms of
monitoring, the PM system is used for tracking results, providing feedback against expectations,
and communicating with various stakeholders. Further, the PM system is employed to facilitate
the decision-making process (decision-making) and to justify and validate past decisions or
actions to maintain the decision-makers’ credibility (legitimization). In addition, senior
management used the PM system to send cues regarding the organization’s mission and key
success factors to foster discussion and promote the organization’s positions throughout the
organization (attention focusing) (Henri, 2006c).
Based on these studies described here, it appears that a major part of the use of PM is concerned
with information processing. Therefore, the organizational learning literature was consulted to
further identify how information is processed. Through this review, three additional studies were
identified. First, as a part of their socio-cognitive framework of organizational learning, Akgun
et al. (2003) proposed eight components of information processing: (1) Information acquisition,
in which individuals try to collect data from various sources to make sense of both internal and
external environmental changes an organization experiences; (2) Sense-making, in which
individuals try to give meaning to data and information by coding, summarizing, and organizing
data; (3) Thinking, in which organization members try to formulate inferences, identify
solutions, and make decisions; (4) Information dissemination, in which organization members
share information and knowledge with each other; (5) Information implementation, in which
solutions or decisions based on information are put into action; (6) Improvisation, in which
organization members learn new information from implementing a decision and acting upon it
simultaneously; (7) Unlearning, in which an organization eliminates outdated knowledge through
changes of organizational norms, values, procedures and routines; and (8) Memory, in which an
organization stores information to preserve the organization’s history and retain core
competencies.
Second, Heinrichs and Jeen-Su (2005) investigated the impact of organizational decision models
and competitive intelligence tool proficiency on knowledge creation and strategic use of
performance information. Their factor analysis results of strategic use of information
measurement items reveal four dimensions: (1) Pattern discovery, which involves analyzing
performance information; (2) Strategy appraisal, which includes collecting performance
information on different key areas; (3) Solution formulation, which relates to problem finding
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and problem-solving, and (4) Insight generation, which concerns interpreting performance
information.
Lastly, Lee, Lee and Kang (2005) propose a knowledge management performance index (KMPI)
for evaluating the performance of an organization’s knowledge management (KM) through five
components of the knowledge circulation process: (1) knowledge creation, (2) knowledge
accumulation, (3) knowledge sharing, (4) knowledge utilization, and (5) knowledge
internalization (i.e., ability to apply knowledge to tasks and opportunities for learning)
Subsequently, key processes and scale dimensions from the empirical and conceptual studies
mentioned above were examined and grouped into five key processes to develop the framework
of PM system use: Monitoring, Evaluating, Decision-making, Taking action, and
Communication and Knowledge Management. Scale items and descriptions of each dimension
were consulted to ensure correct understanding of the dimension. Detailed mapping of studies’
dimensions and the five PM use processes are shown in Appendix A. Note that, through this
process, Lee et al (2007)’s knowledge utilization was removed from the analysis because the
detailed items are not relevant to the use of information (e.g., “There are research and
educational programs”, “Work flow diagrams are required and used in performing tasks”, etc.)
Table 2-2 summarizes the mapping of key processes to the respective previous studies.
Table 2-2 A Summary of Framework Mapping to Previous Studies.
Source
Neely, Micheli and
Martinez (2006)
Bourne, Kennerley and
Franco-Santos (2005)
Mausolff (2004)
De Waal (2002)
Henri (2006)
Akgun, Lynn and Byrne
(2003)
Heinrichs and Jeen-Su
(2005)
Lee, Lee and Kang
(2005)

Monitoring
x

Evaluating Decision Taking
-making Action
x
x
x

x

x

x
x
x
x

x
x
x
x

x
x
x

x

x

x

x

x

x

Communication
& KM
x
x

x
x
x

x
x
x

As shown above, each of these five key processes is supported by nearly all of the authors and
together they define the important aspects of PM practices. Later, the initial 326 use practices
from the 30 papers were categorized into these five key processes to further establish face
validity of the framework.
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Based on these five key processes, a preliminary framework of PM use was developed as
illustrated in Figure 2-2 below. In general, a PM system is used to provide feedback on
performance against preset targets or goals [monitoring]. Once the performance deviation is
discovered, the performance information is analyzed and interpreted to identify root causes of the
problem [evaluating]. Possible solutions are then generated and the best rational alternative is
specified and action plans are developed [decision-making]. Subsequently, these decisions and
action plans are put into practice [taking-action]. When the solution is implemented, the PM
system is used to provide feedback on updated performance and the cycle repeats. Throughout
the cycle, performance information and emergent knowledge are communicated to other
organizational members and stakeholders and stored for future reference [communication and
knowledge management].
Taken together, the framework informs the following conceptual definition of PM use for this
study:
The set of organizational activities and tools used to monitor, evaluate, and communicate
performance information to aid managers in making decisions and taking action to achieve the
goals of the organization. The performance review process includes activities that occur within
the performance review meeting and in between meetings.

Performance Measurement Use
Evaluating

Monitoring

Communication
& Knowledge
management

Decision
making

Taking
Action

Figure 2-2 Initial Framework of Performance Measurement System Use.
Note that this definition of PM use takes into consideration the fact that use of performance
information often occurs in performance review meetings. The importance of the performance
review process (meeting) to the PM system has been emphasized by many researchers (Bititci et
al., 2000; Bourne et al., 2000; Kennerley and Neely, 2002). Adapted from Martinez and
Kennerley (2006, p. 470), a performance review meeting is defined as:
A formal meeting in which a defined set of people meet together on a regular basis to

monitor, analyze, evaluate, and make decisions about the performance of their
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organizational unit. This meeting may also be referred to as operational review
meetings, strategy review meetings, or business review meetings.
Further, the term “performance review process” (PR process) will be used interchangeably with
the term “PM use” for this research. The PR process will be mainly used in the development of
PM use measurement items, as the term is perceived to be easier for target respondents for this
research to understand the construct.
The next section will discuss these five key processes delineating the PM use framework in
details.
2.2.2

Conceptual Framework of Performance Measurement System Use

As depicted in Figure 2-2, the PM use framework is comprised of five key processes:
Monitoring, Evaluating, Decision-making, Taking-Action, and Communication and knowledge
management.
2.2.2.1 Monitoring
The Monitoring process captures the efforts to provide feedback on performance. It involves
collecting data from various sources, preparing performance information in a format that will
accommodate reporting and analyzing, and the sharing of current performance levels to relevant
decision makers.
In general, monitoring activities allow managers to obtain feedback from strategies or
predetermined decisions or plans, to receive early warning when performance deviates from the
preset goals, and to send cues regarding the organization’s mission and key success factors in
order to foster discussion and promote the organization’s strategic objectives throughout the
organization (Henri, 2006b). Theoretically, Simons (2000) contends that an effective PM system
acts both as a diagnostic control system and as an interactive control system. As a diagnostic
system, the PM system is used to monitor critical performance that must be achieved to ensure
the successful implementation of business strategy and to provide feedback and report of any
deviation from predetermined goals or targets to allow managers to identify corrective actions
when needed (Simons, 2000). To be used interactively, a PM system must collect and generate
information that relates to the effects of strategic uncertainties on the organization’s strategies
(Simons, 1995). Kloot (1997) adds that to enable double loop learning2, appropriate performance
information must be freely and frequently available and should include both current internal
performance information and information relating to the external environment.

2

Single loop learning occurs when “theories-in-use lead to effective problem solving that do not require
that the underlying assumptions of the theories-in-use be questioned” (Argyris, 1977b, p. 117) whereas
double loop learning encompasses “not only detecting errors but also questioning underlying policies and
goals the governing values of the theory-in-use” (Argyris, 1977a, p. 117).
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Further, to provide performance feedback, raw data must be transformed into information that
can be subjected to interpretation and presented with some kind of mechanisms (Elg, 2007).
Performance data presentation concerns the compilation of the performance data either by users
themselves or by dedicated personnel to generate reports either on paper, on computer file, or on
screen (Andersen & Fagerhuaug, 2002). Several researchers emphasize the importance of
effective information presentation (Elg, 2007; Meekings, 2005; Van Aken et al., 2005). Elg
(2007) for example states, “one of the most important parts of the information production
process is the graphical display. No matter how good the collection and computational
procedures are, a bad final product, the visual display, may severely damage interpretation and
effective decision making.”
In a study of the effectiveness of performance feedback information in 164 international
manufacturing organizations, Forza and Salvador (2000) contend that three key aspects in
determining the usefulness of performance information are: (1) relevance to users, i.e., the extent
to which the information can be influenced by the employee who receives the information; (2)
accuracy, i.e., the discrepancy between the actual values and the reported values; (3) presentation
format, i.e., the level of detail, the presence of graphics, and the layout in which performance
information is arranged. They contend that the relevance of performance information to the
receiver helps increase users’ awareness of their contribution to the overall organizational
performance and the performance report that lacks accuracy or contains too much detail leads the
receiver to discard performance information when making decisions (Forza & Salvador, 2000).
Further, to provide effective performance feedback, information is needed to be supplied in a
timely manner with respect to the time span of the decisions that have to be made (Forza &
Salvador, 2000).
2.2.2.2 Evaluating
Before a PM system can have a significant effect on organizational performance, the
performance information must be effectively reviewed by organizational members (i.e., decisionmakers or users of the PM system) (Neely et al., 2006). The second key PM use process,
therefore, involves working with performance information to extract quality insights to make
informed decisions.
In general, the PM literature emphasizes performance analytical activities such as assessing
performance levels and trends, comparing current performance to preset targets or some internal
or external standards to detect any performance deviations, identifying root causes of
performance problems, and predicting future levels of performance (Bourne et al., 2005; Neely et
al., 2006; Simons, 1995). Viewing a PM system as a decision support system, Lucus (1975)
adopts Pound (1969)’s framework for problem solving to investigate how the use of a
performance information system by a sales force aids the decision-making process. As shown in
Figure 2-3, Pound’s framework distinguishes between problem finding and problem solving
modes. While problem finding involves selecting a model of desired conditions and comparing
the actual conditions to the model to identify key differences, problem solving includes
generating alternative actions, evaluating their consequences, selecting the best alternative and
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executing it (Pounds, 1969). Accordingly, the evaluating process which focuses on detecting the
performance problems and identifying root-causes of the problems would fall into the problem
finding mode. Pound (1969)’s framework, therefore, provides support for the distinction
between activities in the evaluating and decision-making processes.
Further, recent PM literature stresses the importance of developing and verifying a causal model
that articulates the organization’s business assumptions (Franco-Santos & Bourne, 2005; Kaplan
& Norton, 2004c; Neely et al., 2006). The concept of visual business models (also referred to as
cause-and-effect maps, strategy maps, and success maps) is first described by Eccles and Pyburn
(1992) and has now become a critical component of many PM frameworks (Kaplan & Norton,
1996a; Neely et al., 2002b). According to Kaplan and Norton (2004c), a strategy map is a visual
representation of cause-and-effect linkages that describe and illustrate relationships between an
organization’s strategic goals, initiatives, targets, and performance measures. The causal model
such as the strategy map allows an organization to define hypotheses between changes in
performance drivers and the associated outcome measures and impacts of strategic initiatives on
the related performance outcome measures (Kaplan & Norton, 1996b). The validations of these
assumptions, decisions, and actions facilitate the modification of a previously-articulated
business model and consequently supports double-loop learning (Dervitsiotis, 2004; Kaplan &
Norton, 1996c). As a result, these activities enable the PM system to better serve as an
interactive control system (Simons, 1995, 2000). In complementary fashion with the diagnostic
control system, such a system has been found to positively impact organizational performance
(Henri, 2006b, 2006c; Widener, 2007).
Choose a Model

Compare to Reality

Identify difference

Problem
Finding

Select a Difference
Consider Alternative
Operators
Evaluate Consequences
of Operators

Problem
Solving

Select an Operator

Execute the Operator

Figure 2-3 Pounds’ s Decision Making Process.
Adapted from Pound (1969, p. 6) [Used under fair use, 2010.]
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In addition to supporting problem-finding and the business model validation, studies of
performance review meetings also report evidence of time spent in clarifying how performance
data is populated, e.g., definitions of terms, calculating formula, etc. (Elg, 2007; Farris et al., in
press). Farris et al. (in press) report that almost a quarter of the time spent in two review
meetings observed were on clarifying performance measure definitions. Likewise, Elg (2007)
observed that the participants of the performance review meetings often turn their attention away
from decision-making to the interpretation of performance measures and information
visualization problems (e.g., what and how the performance data should be reported). Franco &
Bourne (2003) argue that a good understanding of the measures is one of the critical success
factors to effective use of PM system. Therefore, the process of evaluating performance also
includes this type of clarifying activity.
2.2.2.3 Decision-Making
The associated activities under this third PM use process include the suggestion of solutions to
the problems previously identified during the analysis phase or the brainstorming of ideas to
simply improve current performance, the justification of each proposed possible alternative, and
the specification of action items to put the best rational alternative into practice. Final outputs of
decision-making activities are adjusted targets/goals, improvement approaches or action items,
action plans and their priorities, and resource allocation decisions. Therefore, this PM use
process can be thought of as a problem solving process (Pounds, 1969). However, unlike Pound
(1969)’s framework, the proposed PM use framework identifies the implementation of selected
action as a distinct key process. This separation is consistent with key PM processes employed
by Bourne, Kennerley and Franco-Santos (2005). Further, the distinction is also supported by
Shrivastava and Grant (1985)’s general model of strategic decision processes.
According to Shrivastava and Grant (1985), there are two types of organizational activities in the
strategic decision-making process: the problem familiarization and the solution building activity.
Problem familiarization begins with the generation of 'problem-solution sets' (p-s sets) based on
individual views of those who identified the problem. During a meeting, key decision-makers
will contribute to the refinement of the p-s set and the identification of one p-s set representing
the view of the organization (Shrivastava & Grant, 1985). During problem familiarization,
critical factors that need to be taken into consideration such as key assumptions, target deadlines,
management buy-in, and availability of resources for implementation are identified so that all
individuals have the same view of the constraints to the solution of the problem (Shrivastava &
Grant, 1985). Subsequently, solution building begins. Several solution alternatives are
generated and additional alternatives may be added. These alternatives are then evaluated based
on defined criteria (e.g., constraints on resources, internal procedures, internal politics, etc.) to
identify candidate alternatives to be ratified by a high level authority (Shrivastava & Grant,
1985). This ratification by top management helps in legitimizing the decision and stipulating
actions or policies for implementing decisions (Shrivastava & Grant, 1985).
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2.2.2.4 Taking Action
Subsequent to the evaluation of performance feedback and specifying solutions, action must be
taken to execute the chosen solution. This PM use process describes the implementation of
action plans and the follow-up on decisions to make sure that they are followed through, prior to
the next cycle of PM review.
2.2.2.5 Communication and Knowledge Management
This last PM use process focuses on communicating and managing emergent and existing
knowledge and is considered to be the infrastructure that connects and supports other
dimensions.
Knowledge management involves the storing of performance history and emergent knowledge
for future reference and the elimination of incorrect information or invalid knowledge so that
they will not be referenced in the future. The information stored or eliminated includes, but is
not limited to, performance data, business assumptions, interpretation of performance data, and
lessons learned from implementation of action plans.
Communication, on the other hand, concerns the distribution of performance information,
decisions and actions subsequent to the performance review to facilitate the integration and
coordination of business activities within or across organizational levels. One of the main usages
of a PM system is to disseminate performance information to other stakeholders both within and
outside the organization (Simons, 2000). Most PM scholars emphasize the importance of
sharing of performance information to the employees in a simple format by using both verbal
and non-verbal communication channel (e.g., newsletters, reports, etc.) to provide better
understanding of organizational performance and performance measures and to promote buy-in
from employees (Franco-Santos & Bourne, 2005; Franco & Bourne, 2003). Further, Choe
(2004) argues that the provision of performance information is a necessary condition of
organizational learning because sharing information allows individual mental models to develop
into shared mental models. His study findings also indicate that through high interaction and
communication, the provision of performance information can lead to effective organizational
learning and finally, improved production performance (Choe, 2004).
Next, the discussion turns to technical factors related to effective PM systems.
2.3

Critical Process Factors for Effective Performance Measurement System

Ittner (2008) asserts that it is critical that investigation on the impact of PM systems take into
account any influence of technical aspects associated with the PM system when developing a
research design or models so that these issues will not interfere with a researcher’s ability to
identify any PM outcomes. Several empirical studies also provide consistent evidence that levels
of maturity of a PM system can influence its impact on organizational performance (Evans,
2004; Martinez & Kennerley, 2005a; Melkers & Willoughby, 2005; Ukko et al., 2007).
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To assess maturity of PM systems, several researchers have attempted to classify PM systems
into different “classes” or “maturity levels.” Some have borrowed the concept of the Capability
Maturity Model® developed by the Software Engineering Institute (SEI). In this section,
previous research efforts classifying PM systems or evaluating PM system maturity are
reviewed, followed by a brief overview of CMMI concepts. Finally, critical success factors
related to effectiveness of PM systems complied from the extent literature are provided.
2.3.1

PM System Maturity Models

There have been a number of contributions yielding a framework to help organizations to
evaluate the effectiveness of their PM systems. Some offer more sophisticated ways to assess
PM maturity by taking into consideration organizational factors and people factors in addition to
technical factors related to the development and use of PM systems. Still, all have the same
purpose of helping an organization to gradually enhance their PM systems by providing a
systematic way to assess the current system conditions and identify attention areas that will help
organizations move to the higher maturity levels. These PM maturity frameworks provide
insights into critical success factors for effective PM systems.
a) Tangen (2005)’ Three System Class Model
Tangen (2005a) proposes the concept of system class to manage the development or
improvement of a PM system. He contends that this concept allows an organization to focus on
specific areas to improve their existing PM systems or to develop a new PM system. Tangen
(2005a)’s framework distinguishes requirements for developing a PM system into system
requirements and measurement requirements. The system class model only focuses on the
system requirements, i.e., the technical criteria that are important to the development of the
overall PM system. The system requirement is further divided into “basic requirements” which
all systems are supposed to fulfill regardless of the class and “class-dependent system
requirements” which differentiate maturity between the three classes of PM systems (Tangen,
2005a). The basic requirements are concerned with the accuracy of performance information, the
alignment of measures to strategic objectives or goals, the cascading of measure from company
level to operational levels, and the use of a limited number of measures (Tangen, 2005a). The
class-dependent requirements focus on performance criteria, consideration of stakeholders,
coverage of system through hierarchical levels, time-horizon of performance targets and the
advance of information architecture (Tangen, 2005a).
Based on the class-dependent requirements, a PM system in the third class, the lowest
requirement, contains mostly financial measures with short-term focused targets and emphasis on
internal needs of the organization. The system covers at least the top level of the organization
and is supported with simple information systems. A PM system can move to the second class
when it includes non-financial measures and takes into consideration long-term targets and
external stakeholders. The system also must be present at other organizational levels and
supported by a practical information system. Finally, the system is classified into the first class
if it provides causal relationships between measures and considers all possible stakeholders. The
first class PM system also establishes linkages between measures at different organizational
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levels, with continual updates to performance measures and is supported with advance
information systems (Tangen, 2005a).
b) Speckbacher, Bischof and Pfeiffer (2003)’s Three Types of the BSC
In their study of the BSC usage, Speckbacher et al. (2003) classified the BSC into three systems.
First, “Type I BSC” is a PM system that simply contains both financial and non-financial
strategic measures. Second, “Type II BSC” adds the requirement of developing cause-and-effect
relationships between performance measures. Lastly, “Type III BSC” extends the Type II BSC
by emphasizing the specification of performance targets and action plans together with the
alignment of the BSC with the organization’s reward system (Speckbacher et al., 2003).
c) Soderberg (2006)’s Four Levels of the BSC
Similar to Speckbacher et al. (2003), Soderberg (2006) classifies the BSC into four levels
according to its design, the manner of its implementation, and the purposes for which it is used.
The “level 1 BSC” contains financial and non-financial performance measures that are derived
from the organization’s strategy (Soderberg, 2006). The BSC moves to “level 2a” when it also
provides a balanced mix of performance measures while it moves to “level 2b” when it describes
causal linkages between performance measure. The BSC in “level 3” has both balanced
measures and causal linkages. Finally, the “level 4 BSC” aligns their performance measures
with the reward systems and attempts to validate the causal linkages to create double-loop
learning (Soderberg, 2006).
d) Henri (2006a)’s Three Groups of PM System
Based on different nature and purposes of the use of PM systems, i.e., monitoring, decisionmaking, attention-focusing, and legitimization, Henri (2006a) categorizes PM systems into three
groups. The first group, an “Outcomes surveillance mechanism” system, is a PM system used by
managers on an ad-hoc basis to allow for the monitoring of financial outcomes (Henri, 2006a). In
the second group, a PM system is used as a “Management support tool.” This type of system
contains a balanced mix of financial and non-financial measures and is used on a regular basis by
managers to focus employee attention, to support decision making, and to justify actions. The
performance measures are also deployed to lower levels of the organization (Henri, 2006a). The
last and most advanced group, an “Integrated organizational process” system, is a PM system
that is used extensively by managers for all four purposes. The system is fully deployed
throughout the hierarchical structure of the organization and is updated to reflect changes within
the organization (Henri, 2006a).
e) Garengo, Nudurupati and Bititci (2007)’s Three PM systems
Garengo, Nudurupati and Bititci (2007)’s framework encompasses two dimensions: (1) PM
system characteristics, which are concerned with how dynamic, systematic, and integrated a PM
system is; and (2) PM system scope, which relates to different perspectives of performance
measures. Similar to previously-mentioned models, the PM system scope describes the
progression of PM system from mainly financial oriented measures, to a mix of financial and
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non-financial measures, to a balanced mixed of measures as well as the inclusion of causal
linkages between performance measures (Garengo & Bititci, 2007). Simultaneously, system
characteristics categorize PM systems into three groups. The first group, or “Basic” group,
describes a PM system that is static and lacks a clearly defined data collection process and
integration with other business systems. The second group, an “Advanced” system, refers to a
PM system that is partially integrated with other information systems. The advanced system is
also refined when the organization’s internal conditions change (e.g., changes in business
processes) and has a formal and well-defined data collection and dissemination processes. The
last group is referred to as an “Excellent group.” It portrays a PM system that is fully dynamic
and integrated with other information systems. The Excellent group also has well-defined
processes for ensuring that information is of quality in addition to processes for collecting and
distributing information (Garengo et al., 2007).
f) Measurement Quotient (Schiemann & Lingle, 1999)
In their book, Schiemann and Lingle (1999) offer a 19-item self-evaluation questionnaire to
assist organizations in evaluating the efficacy of their measurement systems. The questionnaire
encompasses five categories: (1) quality of measurement system (defined as the extent to which
the measures are good measures and the system is effective and reflects the long-and short-term
goals of the organization); (2) balance (defined as the extent to which the coverage of the
measurement areas is adequate); (3) cascading (defined as the extent to which the process used to
develop measures is effectively cascaded through organizations); (4) embeddedness (defined as
the extent to which the measures are aligned with performance and reward systems in the
organization); and finally (5) continuous learning (defined as the extent to which the measures
are continually evaluated and updated) (Schiemann & Lingle, 1999, pp. 43-45).
Based on a total score of 100, Schiemann and Lingle (1999) subjectively categorized
measurement systems into four groups. First, the “Measurement Star,” a PM system with a total
score greater than 80, describes the most effective PM system. Next, the “Frontier Measurement
system,” a system with a total score between 60 and 79, indicates a system that requires further
improvement in some areas. Third, the “Pioneer Measurement system,” i.e., a system scoring
between 40 and 59 represents a system that requires additional improvement as a whole system.
Lastly, the “Medieval Measurement system,” a system with a score lower than 40, describes the
least effective system which can be a PM system in its early development phase or a system that
requires major improvement (Schiemann & Lingle, 1999).
g) Evolutionary Capability Maturity Model (Kennerley & Neely, 2003)
Kennerley and Neely (2003) developed a framework to evaluate five maturity levels of PM
system evolutionary capabilities - i.e., an organization’s capabilities to refine the PM system over
time. Their framework evaluates three key underlying processes of PM system refinement: (1)
reflection of the relevance of existing measures to the current business conditions, (2)
modification of measures to ensure alignment with the current business conditions, and (3)
deployment of the revised measures. Further, the framework takes into consideration critical
success factors that enable effectiveness of these processes, i.e., process, people, system and
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cultural factors. Part of their framework is shown in Figure 2-4 [see Kennerley and Neely (2003)
for details].

Figure 2-4 Evolutionary Capability Maturity Model.
Source: Kennerley and Neely (2003, p. 223) [Used under fair use, 2010.]
h) Integrated Performance Management (IPM) (Verweire & Van Den Berghe, 2003)
Similar to the framework of Kennerley and Neely (2003), the Integrated Performance
Management (IPM) framework emphasizes the importance of people issues in addition to
technical characteristics of the PM system. The IPM framework describes four maturity levels
for five organization’s performance management processes, i.e., the goal setting process, the
operational process, the support process, the evaluation and control process, and the
organizational behavior processes (i.e., processes that motivate people) (Verweire & Van Den
Berghe, 2003). The principal assertion of the IPM framework is that an effective PM system
requires both strategic alignment and maturity alignment. Strategic alignment is defined as “a
process that creates a fit between organizational strategy and the various components of the IPM
framework” whereas maturity alignment requires that each of the five organizational and
management processes be positioned at the same maturity level (Verweire & Van Den Berghe,
2003, p. 784). When misalignment occurs, the PM system fails.
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Figure 2-5 Integrated Performance Management (IPM).
Source: Verweire and Van Den Berghe (2004, p. 283) [Used under fair use, 2010]
i) Transformational Measurement Maturity Model (Spitzer, 2007)
Spitzer (2007) offers a self-evaluation questionnaire to evaluate maturity of the organization’s
PM system. The questionnaire is divided into four sections: Context, Focus, Integration and
Interactivity. The context section evaluates factors related to the context of performance
measure such as relevance of measures to employees, involvement of employees in measurement
systems and positive purpose, and learning orientation of measures. The focus section assesses
factors that increase leverage of measures such as alignment of measures to an organization’s
critical areas and strategies and continual revision of measures to reflect changes in the
organization. The integration section examines the vertical integration of the measurement
system throughout the organization hierarchical levels and the horizontal integration of the
measurement system across functional areas to ensure a holistic view of performance and
enhanced understanding of causal relationships between performance measures. Lastly, the
interactivity section assesses factors associated with effectiveness of performance interpretation
and discussion and the use of supporting technology (Spitzer, 2007).
Comparing the total score with the maximum possible score of 300, the PM systems are roughly
classified into three maturity levels. The first level is an “Ad-hoc” system which is described as
sporadic and unplanned. Many requirements have not been met (Spitzer, 2007). Next, the
“Systematic” system describes a system that meets all basic requirements. Evidence of this type
of system are the use of specialists such as business or financial analysts to be responsible for
measurement activities or the adoption of a measurement framework such as the BSC (Spitzer,
2007). Finally, the measurement evolved into a “Transforming” system is one in which all four
factors are working synergistically (Spitzer, 2007).
j) A Four-Stage Maturity Model for Performance Measurement Systems (Wettstein &
Kueng, 2002)
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Arguing that a PM system requires the use of information technology, Wettstein and Kueng
(2002) evaluate PM systems on six dimensions: scope of measurement, data collection, storage
of data, communication of results, use of measures, and quality of measurement processes. By
applying Leavitt (1965)’s framework which describes task, structure, technology and people
components of an IT system, each of the six dimensions is evaluated and classified into four
level of maturity: Ad-hoc, Adolescent, Grown-up and Mature (Wettstein & Kueng, 2002). The
PM system with low maturity in task focuses on internal business perspective and the system is
used for reporting purposes while the PM system with higher maturity focuses on different
stakeholders’ requirement and is used for planning purpose (Wettstein & Kueng, 2002). Whereas
the system with low maturity on structure emphasizes financial measures and is decentralized,
the system with high structure maturity is integrated and centralized. The low maturity system
also receives partial technology support while the higher maturity system employs technology
comprehensively (Wettstein & Kueng, 2002). Lastly, users of a low maturity system are mainly
financial controllers but the users of the higher maturity system are all relevant decision makers
including external stakeholders (Wettstein & Kueng, 2002).
Altogether, these maturity frameworks suggest that the evaluation of effectiveness of PM
systems needs to take into consideration the balance of financial and non-financial measures, the
alignment of measures and organization’s strategy, quality of measures themselves, the
cascading of measures throughout the organization hierarchical levels, the use of information
systems to support the PM systems, the alignment of PM systems to the reward or compensation
system, and the continual refinement of performance measures.
In addition, more sophisticated PM maturity models tend to borrow concepts from the CMMI®
model. The CMMI® framework is, therefore, briefly discussed in the next section.
2.3.2

Overview of Capability Maturity Integration Model (CMMI®)

Originally developed for software organizations, the CMM model has been combined with the
Systems Engineering Capability Model (SECM) and the Integrated Product Development
Capability Maturity Model (IPD-CMM) which were developed for non-software organizations
(Bush & Dunaway, 2005). The combined model, called the Capability Maturity Integration
(CMMI), have been applied in various contexts such as human resource development and risk
management (Verweire & Van Den Berghe, 2004). The CMMI® provides a fundamental
framework to assess process maturity and process capability (CMMI Product Team, 2006).
The CMMI® is defined as “a process improvement maturity model for the development of
products and services. It consists of best practices that address development and maintenance
activities that cover the product lifecycle from conception through delivery and maintenance”
(CMMI Product Team, 2006, p. i). The framework allows an organization to improve their
processes using two different representations: continuous and staged. The continuous
representation allows an organization to focus on an individual process area by selecting one or
more processes out of the predefined 22 process areas and concentrating on improving along the
capability levels by following specific and generic practices prescribed for the process area
(CMMI Product Team, 2006). The staged representation predefines sets of process areas for an
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organization to improve and suggests the improvement path progressing through different
maturity levels which characterize different organizational behaviors (CMMI Product Team,
2006).
Under the continuous representation, the framework differentiates six levels of process capability
which is defined as “[…] a means for incrementally improving the processes corresponding to a
given process area” (CMMI Product Team, 2006, p. 31).
Under the staged representation, the framework assesses five levels of process maturity. The
maturity level is defined as “[…] an organization’s process improvement achievement across
multiple process areas. These levels are a means of predicting the general outcomes of the next
project undertaken.” (CMMI Product Team, 2006, p. 31) The summary of each maturity level is
presented in Table 2-3.
Table 2-3 Summary of CMMI® Maturity Levels.
Adapted from: CMMI® for Development, Version 1.2 (CMMI Product Team, 2006)
Process
Maturity
Level
1. Initial

Description

Processes are ad-hoc and chaotic. Organization is unable to repeat successful
process.
2. Managed
Organization ensured that process are planned and performed in accordance
with policy so that the process is repeatable. People have knowledge and skills.
Responsibilities are assigned. Adequate resource is available to monitor,
control and review process for adherence to process description or defined
target/milestones.
3. Defined
There is an organizations’ set of standard processes. Processes are described
more rigorously, e.g., clearly stated purpose, inputs, activities, roles, measures,
etc. Processes are managed more proactively. Process is qualitatively
predictable.
4. Quantitative Quantitative objectives are used to manage processes. Process performance is
managed
understood in statistical terms. Performance measures are incorporated into
organization’s measurement database to support fact-based decision-making.
Special causes of process variation are identified and corrected. Process is
quantitatively predictable.
5. Optimized
Focus on continually improving processes through incremental and innovative
process and technological improvements. Process improvement objectives are
continually revised to reflect changing business objectives. Common causes of
process variation are identified and corrected for key processes to help meet
business objectives.
For each of the 22 key process areas, specific and generic capability goals are defined together
with sub-practices to achieve these goals. A specific goal describes the unique characteristics
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that help determine whether a process area is satisfied. A generic goal describes the general
characteristics applied to multiple process areas that are required to institutionalize practices
implemented in a process area. Specific or generic practices are activities that are critical to the
achievement of the associated specific or generic goals. A sub-practice is a prescriptive detailed
description that provides guidance for implementing a specific or generic practice (CMMI
Product Team, 2006). Further, these components are classified into three groups: (1) required
components which describe what an organization must fulfill to satisfy a process area; (2)
expected components which outline what an organization may implement to achieve a required
component; and (3) informative components which provide guidance to approach the required
and expected components (CMMI Product Team, 2006). The model components associated with
each process area are summarized and illustrated in Figure 2-6.

Figure 2-6 CMMI Model Components.
Source: CMMI Product Team (2006, p. 17) [Used under fair use, 2010.]
As generic goals and practices can be applied across different process areas, it can inform tis
research assessing the maturity of PM systems. The summary of generic goals and practices are
provided in Table 2-4 below.
Table 2-4 Summary of CMMI® Generic Goal.
Source: CMMI® for Development, Version 1.2 (CMMI Product Team, 2006)
CMMI Generic Goal
GG1.1. Perform the specific practices of the process area to develop work products and provide
services to achieve the specific goals of the process area.
GG2.1 Establish and maintain an organizational policy for planning and performing the
process.
GG 2.2 Establish and maintain the plan for performing the process.
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CMMI Generic Goal
GG 2.3 Provide adequate resources for performing the process, developing the work products
and providing the services of the process.
GG 2.4 Assign responsibility and authority for performing the process, developing the work
products and providing the services of the process.
GG 2.5 Train the people performing or supporting the process as needed.
GG 2.6 Place designated work products of the process under appropriate levels of control.
GG 2.7 Identify and involve the relevant stakeholders of the process as planned.
GG 2.8 Monitor and control the process against the plan for performing the process and take
appropriate corrective action.
GG2.9 Objectively evaluate adherence of the process against its process description, standards,
and procedures, and address noncompliance.
GG 2.10 Review the activities, status and results of the process with higher-level management
and resolve issues.
GG3.1 Establish and maintain the description of a defined process.
GG 3.2 Collect work products, measures, measurement results and improvement information
derived from planning and performing the process to support the future use and
improvement of the organization’s processes and process assets.
GG 4.1 Establish and maintain quantitative objectives for the process, which address quality
and process performance, based on customer needs and business objectives.
GG4.2 Stabilize the performance of one or more subprocesses to determine the ability of the
process to achieve the established quantitative quality and process-performance
objectives.
GG5.1 Identify and correct the root causes of defects and other problems in the process.
GG5.2 Ensure continuous improvement of the process in fulfilling the relevant business
objectives of the organization.
2.3.3

List of Critical Success Factors of Effective PM System

As suggested by many PM maturity frameworks, there are both technical and people-related
factors critical to the effective development and use of PM systems. According to Amaratunga
and Baldry (2002), there are two key requirements that an organization must possess to move
effectively from PM to performance management: (1) the right structure to facilitate the use of
performance information; and (2) the ability to use performance measurement results to improve
performance.
Several authors have identified various factors considered critical to the efficacy of PM systems
(Bourne et al., 2002; Cavalluzzo & Ittner, 2004; Franco-Santos & Bourne, 2005; Julnes &
Holzer, 2001; Kueng, 2002; Nudurupati & Bititci, 2005). Through their literature review,
Franco-Santos and Bourne (2005) argue that technical factors (e.g., the identification and
selection of appropriate measures and targets, the alignment and integration of the PM system
with other organization systems, the development of appropriate information infrastructure, etc.)
and organizational factors (e.g., top management commitment, people’s involvement in the
development of performance measures, the provision of training on PM-related tools and
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procedures, etc.) can influence effective use of PM systems. Further, there are numerous
requirements discussed by various authors prescribing what a PM system should fulfill. Several
compilations of these requirements can be found in the extant literature both about the
performance measures and about the PM system as a whole (Bauer et al., 2004; Najmi et al.,
2005, etc.; Neely et al., 1997; Tangen, 2005a, 2005b). Table 2-5 presents a compilation of
critical technical factors related to effective PM systems together with important requirements
discussed in the related literature.
Table 2-5 Critical Success Factor and Requirements of Effective PM Systems.
Technical System Requirement for Effective PM Systems (Source)
DESIGN
CSF1: Quality of PM Framework
• Must be firm-specific, i.e. fits business needs rather than a theoretical model (Bauer et al.,
2004; Franco & Bourne, 2003)
• Support organizational vision (Assiri et al., 2006)
• Defines clear articulate of business model (Bauer et al., 2004; Schiemann & Lingle, 1999)
o Consists of a linked series of objectives and measures that are both consistent and mutually
reinforcing (Kaplan & Norton, 1996b)
o Highlights cause-and-effect relationships among outcome measures and the performance drivers
(Kaplan & Norton, 1996b; Tonge et al., 2000)
• Considers internal stakeholder needs (de Waal, 2003; National Partnership for Reinventing
Government, 1999; Tangen, 2005a)
• Considers external stakeholder needs (de Waal, 2003; Folan & Browne, 2005; Meekings, 2005;
National Partnership for Reinventing Government, 1999; Tangen, 2005a)
• Measures based on multiple criteria (Cavalluzzo & Ittner, 2004; Folan & Browne, 2005; Malina &
Selto, 2004)
o Market/Customer measures (Folan & Browne, 2005; National Partnership for Reinventing
Government, 1999; Poister & Streib, 1999; Schiemann & Lingle, 1999)
o People (employees, contractors) (National Partnership for Reinventing Government, 1999;
Schiemann & Lingle, 1999)
o Operations (Technology, process) (Poister & Streib, 1999; Schiemann & Lingle, 1999)
o Environment (Schiemann & Lingle, 1999)
o Partners/Suppliers (Folan & Browne, 2005; Schiemann & Lingle, 1999)
o Non-financial performance (Neely et al., 1996; Spitzer, 2007; Tangen, 2005a)
o Financial performance (Neely et al., 1996; Schiemann & Lingle, 1999; Tangen, 2005a)
• Use of a balanced set of measures (Assiri et al., 2006; Johnston et al., 2002; Moullin, 2004)
o Between desired results/outcomes and drivers (Kaplan & Norton, 1996a; Schiemann & Lingle,
1999)
o Between financial and non-financial (Assiri et al., 2006; Folan & Browne, 2005; Heras et al.,
2004; Kueng, 2002; Martins, 2000; Maskel, 1989; National Partnership for Reinventing
Government, 1999)
o Between leading and lagging measures (Assiri et al., 2006; Meekings, 1995; Nudurupati &
Bititci, 2005)
o Between short-term and long-term (Schiemann & Lingle, 1999; Slizyte & Bakanauskiene, 2007;
Tangen, 2005a; Tonge et al., 2000)
o Between business measures and behavioral measures (Bauer et al., 2004)
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Technical System Requirement for Effective PM Systems (Source)
Measures only what matters most (Moullin, 2004; Poister & Streib, 1999; Slizyte & Bakanauskiene,
2007; Spitzer, 2007)
• Is comprehensive, i.e. providing systemic picture of performance (Martins, 2000; Meekings, 2005;
Thor, 1995)
• Guards against sub-optimization, i.e., no conflict between non-financial and financial, between
operation process and customer requirement (Malina & Selto, 2004; Neely et al., 1996; Tangen,
2005a)
• Uses limited number of measures (Chan, 2004; Folan & Browne, 2005; Heras et al., 2004; National
Partnership for Reinventing Government, 1999; Nudurupati & Bititci, 2005; Slizyte &
Bakanauskiene, 2007; Spitzer, 2007; Tangen, 2005a)
o 15-30 measures (Schiemann & Lingle, 1999)
o 20-30 measures (Assiri et al., 2006)
o 3-5 measures for each perspective (Assiri et al., 2006)
CSF2. Quality of Measures
• Measures are derived from performance drivers or business model (Heras et al., 2004; Malina &
Selto, 2004; Meekings, 1995; Spitzer, 2007)
• Measures are derived from/related to strategy (Assiri et al., 2006; Bauer et al., 2004; Folan &
Browne, 2005; Garengo & Bititci, 2007; Heras et al., 2004; Kueng, 2002; Kuwaiti, 2004; Martins,
2000; Najmi et al., 2005; Neely et al., 1997; Schiemann & Lingle, 1999; Spitzer, 2007; Thor, 1995)
• Measures are clearly defined for each performance area (Chan, 2004; Ho & Chan, 2002; National
Partnership for Reinventing Government, 1999)
o Related to specific goals or targets (Neely et al., 1997)
o Reflect business processes (Hammer et al., 2007; Heras et al., 2004; Martins, 2000; Neely et
al., 1997)
o Composed of both process and results measures (Martins, 2000; Moullin, 2004)
o Composed of both effectiveness and efficiency measures (Martins, 2000)
o Customized to specific functional areas/locations (Maskel, 1989)
• Must be valid, i.e., measures what it is intended to measure (Kennerley & Neely, 2003; Kuwaiti,
2004; Martin, 1997; Schiemann & Lingle, 1999)
• Must be precise, i.e., exact about what is being measured (Hammer et al., 2007; Kennerley & Neely,
2003; Tangen, 2005b).
o Have a clear and consistent definition (Bauer et al., 2004; Folan & Browne, 2005; Neely et
al., 1997; Slizyte & Bakanauskiene, 2007; Tangen, 2005b; Van Aken et al., 2005)
o Based on an explicitly defined formula and source of data (Neely et al., 1997)
o Employ ratios rather than absolute numbers (Neely et al., 1997; Tangen, 2005b)
o Have accurate weighting (Assiri et al., 2006; Tangen, 2005b)
o Based on group performance (Tangen, 2005b)
o Definitions of measures are clearly and consistently communicated (Van Aken et al., 2005)
o Have written documented definitions (Assiri et al., 2006; Neely et al., 1996)
o Have a clear purpose (de Waal, 2003; Najmi et al., 2005; Neely et al., 1997; Tangen, 2005b;
Van Aken et al., 2005)
• Must be accurate/reliable, i.e. measures exhibit a minimum amount of noise or error (Hammer et al.,
2007; Ittner & Larcker, 2003; Malina & Selto, 2004; Neely et al., 1997; Schiemann & Lingle, 1999;
Tangen, 2005b; Thor, 1995)
• Must be simple to understand (de Waal, 2003; Folan & Browne, 2005; Heras et al., 2004; Maskel,
1989; Meekings, 1995; Neely et al., 1997; Poister & Streib, 1999; Schiemann & Lingle, 1999;
Tangen, 2005b)
•
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Technical System Requirement for Effective PM Systems (Source)
Must provide timely feedback (Martin, 1997; Neely et al., 1997; Tangen, 2005b)
Considers economy of measuring, i.e., collection and analysis (Hammer et al., 2007; Kennerley &
Neely, 2003; Malina & Selto, 2004; Moullin, 2004; Schiemann & Lingle, 1999)
• Must be actionable (Kennerley & Neely, 2003; Meekings, 1995; Najmi et al., 2005)
• Must be measurable (Folan & Browne, 2005)
• Must be relevant to users (Neely et al., 1997; Tangen, 2005b)
• Must be part of a closed management loop (Neely et al., 1997)
• Must be objective (Malina & Selto, 2004; Neely et al., 1997; Tangen, 2005b)
• Must be within users’ sphere of influence/control (Bititci et al., 1997; de Waal, 2003; Najmi et al.,
2005; Neely et al., 1997; Tangen, 2005b)
• Must be robust (Hammer et al., 2007)
o Does not encourage undesirable behaviors (Kennerley & Neely, 2003; Tangen, 2005b)
• Have visual impacts (Neely et al., 1997)
• Must be consistent (in that they maintain their significance as time goes by) (Neely et al., 1997)
• Measures must be informative (Malina & Selto, 2004)
• Promotes continuous improvement and learning (Folan & Browne, 2005; Franco-Santos & Bourne,
2005; Godener & Soderquist, 2004; Heras et al., 2004; Holzer & Yang, 2004; Johnston et al., 2002;
Kaplan & Norton, 2008a, 2008b; Kerssens-van Drongelen & de Weerd-Nederhof, 1999; Kueng,
2002; Malina & Selto, 2004; Martins, 2000; Maskel, 1989; Moullin, 2004; Najmi et al., 2005; Neely
et al., 2006; Neely et al., 1997)
• Enables/facilitates benchmarking (Heras et al., 2004; Najmi et al., 2005; Nudurupati & Bititci, 2005;
Slizyte & Bakanauskiene, 2007)
• Measurement of measures:
o Be easy to measure (Tangen, 2005b)
o Have appropriate frequency (Tangen, 2005b)
o Have appropriate instruction (Tangen, 2005b)
o Identify metric owner (Hammer et al., 2007; Tangen, 2005b)
o Use data which are automatically collected as part of a process whenever possible (Neely et
al., 1997)
• Measures should be subject to revision (Meekings, 1995; National Partnership for Reinventing
Government, 1999; Spitzer, 2007)
o Measures should be responsive to change (Schiemann & Lingle, 1999)
CSF3: Organization Strategic Architectures
• Have a clear mission, vision, values and strategy (Assiri et al., 2006; Kravchuk & Schack, 1996)
• PM system support and consistent with goals, objectives and CSFs (Bititci et al., 1997; Folan &
Browne, 2005; Maskel, 1989; Najmi et al., 2005; Poister & Streib, 1999; Slizyte & Bakanauskiene,
2007; Tangen, 2005a)
o Key objectives are derived from strategies (Assiri et al., 2006)
o CSFs are related to strategy (Assiri et al., 2006)
•
•

CSF4: Performance Target or Goals
• Clear goals or targets are clearly defined for all performance measures (Ammons & Rivenbark, 2008;
Folan & Browne, 2005; Hammer et al., 2007; Kuwaiti, 2004; Poister & Streib, 1999; Schiemann &
Lingle, 1999; Tonge et al., 2000; Van Aken et al., 2005)
• Targets are stretch targets but not too debilitating (Schiemann & Lingle, 1999)
o Targets are perceived as achievable (Moon & Fitzgerald, 1996)
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Targets should be set against appropriate time window (Meekings, 1995)
o Three-year targets (Schiemann & Lingle, 1999)
• Limit numbers of target to focus on each year (Schiemann & Lingle, 1999)
• Based on external best practice information (Assiri et al., 2006; Schiemann & Lingle, 1999)
• Set from top-to-bottom and bottom-to-top to ensure achievability (Meekings, 1995)
• Set in terms of a percentage improvement over current baseline, level above database norm, a general
expectation at the organization, or something that seems reasonable to management (Sinickas, 2007)
IMPLEMENTATION
CSF5: Cascading (i.e., development and implementation of metrics is deployed to lower levels
when applicable)
• Strategy is communicated from the top to all organizational levels (Assiri et al., 2006; Bauer et al.,
2004; Heras et al., 2004; Holzer & Yang, 2004; Schiemann & Lingle, 1999)
• Link performance measures across different organizational levels and function (Bauer et al., 2004;
Folan & Browne, 2005; Heras et al., 2004; Meekings, 1995; Schiemann & Lingle, 1999; Spitzer,
2007; Tangen, 2005a; Thor, 1995; Van Aken et al., 2005)
o Each department has a balanced set of measures that are linked to strategic organizational
performance measure (Bauer et al., 2004; Bititci et al., 1997; Buhovac & Slapnicar, 2007;
Folan & Browne, 2005; Schiemann & Lingle, 1999)
o Individual or team measures link to unit or strategic organizational performance measures
(Bauer et al., 2004; Bititci et al., 1997; Folan & Browne, 2005; Schiemann & Lingle, 1999)
o Individual or team goals link to unit or organizational goals (National Partnership for
Reinventing Government, 1999; Schiemann & Lingle, 1999)
o No conflict between measures used at different organizational levels (Neely et al., 1996)
o No conflict between measures used across functions (Neely et al., 1996)
o Consistent measurement approach across all areas (Kennerley & Neely, 2002a)
o Subunit targets have been set for each of the strategic measures (Schiemann & Lingle, 1999)
o Department or business measures are aligned with one another (Schiemann & Lingle, 1999)
• Subunit and employees feel ownership of the measures (responsible for design, deployment, and use)
(Bauer et al., 2004; Kennerley & Neely, 2003; National Partnership for Reinventing Government,
1999; Neely et al., 2006; Schiemann & Lingle, 1999)
• Performance is evaluated at different organizational levels such as corporate level, business unit level,
business process level (Kueng, 2002)
• Evaluate group/team not individual performance (Folan & Browne, 2005; Martins, 2000; Meekings,
1995; National Partnership for Reinventing Government, 1999; Neely et al., 2006; Scott & Tiessen,
1999)
CSF6: Integration: (i.e., other management systems in the organization such as the human resource
management system, are aligned with performance management)
• Linked to every day work (Nudurupati & Bititci, 2005)
• Linked to performance management systems (Schiemann & Lingle, 1999)
o Strategic measures are linked to reward and recognition systems (Amaratunga & Baldry,
2002; Ammons & Rivenbark, 2008; Assiri et al., 2006; Azofra et al., 2003; Buhovac &
Slapnicar, 2007; Cavalluzzo & Ittner, 2004; Chan, 2004; Chenhall, 2003; Franco-Santos &
Bourne, 2005; Godener & Soderquist, 2004; Ho & Chan, 2002; Kerssens-van Drongelen &
Fisscher, 2003; Kuwaiti, 2004; Moon & Fitzgerald, 1996; National Partnership for
Reinventing Government, 1999; Schiemann & Lingle, 1999; Thor, 1995; Tonge et al., 2000;
Ukko et al., 2008)
•
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Technical System Requirement for Effective PM Systems (Source)
Strategic measures are linked to selection and development systems (e.g., individual and team
competency development targets are linked to strategies) (Assiri et al., 2006; Schiemann &
Lingle, 1999)
• Link to business planning and budgeting processes
o Link to strategic planning process (Kald & Nilsson, 2000; National Partnership for
Reinventing Government, 1999)
o Link PM to accounting and budgeting (National Partnership for Reinventing Government,
1999)
o Link PM to business process review (Kennerley & Neely, 2002a)
o Link PM to strategy development and review (Kennerley & Neely, 2002a)
CSF5: Infrastructure/Support Systems
• PM systems are supported by IT systems:
o For modeling and statistical analysis (Nudurupati & Bititci, 2005; Schiemann & Lingle,
1999)
o For delivery and display of information (Assiri et al., 2006; Bititci et al., 2000; Kueng, 2002;
Schiemann & Lingle, 1999)
o For gathering, managing, and storing data (e.g., data mining) (Bititci et al., 2000; Kueng,
2002; Schiemann & Lingle, 1999)
o For providing easy access to information (Bourne et al., 2002; Nudurupati & Bititci, 2005;
Schiemann & Lingle, 1999)
o For reducing the time and effort required in data collection and analysis (Nudurupati &
Bititci, 2005)
• Automate PM systems e.g., BSC software or customized IT systems (Assiri et al., 2006; Bourne et
al., 2005; Kennerley & Neely, 2002a; Nudurupati & Bititci, 2005; Spitzer, 2007) which:
o Enable viewing performance in several areas simultaneously (Folan & Browne, 2005)
o Provide levels of security (Nudurupati & Bititci, 2005; Schiemann & Lingle, 1999)
o Enable aggregation and disaggregation of performance data (drill-down) across various levels
and dimensions (Kueng, 2002)
o Are regularly maintained and updated (Assiri et al., 2006; Nudurupati & Bititci, 2005)
o Are simple and easy for users (Nudurupati & Bititci, 2005)
o Provide real-time information (Behn, 2003; Martins, 2000)
o Provide consistent and accurate information (Nudurupati & Bititci, 2005)
o Are linked to other existing system/software, e.g., ERP (Assiri et al., 2006; Bititci et al.,
2000; Meekings, 1995; Schiemann & Lingle, 1999)
CSF6: Resources and Processes to Support Development and Use of PM System
• Employ structured approach for implementation (Van Aken et al., 2005)
o Clearly assign responsibilities for implementation (Assiri et al., 2006)
o Initiate implementation project (Faull & Fleming, 2005; Kennerley & Neely, 2003)
o Using the top-down approach for rolling out implementation plan (Assiri et al., 2006)
o Develop comprehensive implementation plan (Assiri et al., 2006)
o Implementation should be built progressively (Faull & Fleming, 2005; Meekings, 1995)
• Use both internal and external experts to support implementation (National Partnership for
Reinventing Government, 1999)
o Use of consultants/specialist to support implementation (Schiemann & Lingle, 1999; Tonge et
al., 2000)
o Use of change agents to support implementation (Beata, 2003)
o Use process facilitators to support implementation (Schiemann & Lingle, 1999)
o
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•

•

Provide training and adequate resources (Holzer & Yang, 2004; Kennerley & Neely, 2003)
o Provide adequate resources for training (Assiri et al., 2006)
o Provide adequate resources for IT and operational responsibilities (Assiri et al., 2006;
Kennerley & Neely, 2002a)
o Provide training for developing measures (Assiri et al., 2006; Cavalluzzo & Ittner, 2004;
Holzer & Yang, 2004; Kennerley & Neely, 2002a; Kuwaiti, 2004; National Partnership for
Reinventing Government, 1999; Schiemann & Lingle, 1999)
o Provide training for cascading measures (Schiemann & Lingle, 1999)
o Provide training for implementation (Assiri et al., 2006)
o Provide training for technical skills for using measures (Amaratunga & Baldry, 2002; Bauer
et al., 2004; Cavalluzzo & Ittner, 2004; Franco-Santos & Bourne, 2005; Martin, 1997;
Nudurupati & Bititci, 2005)
Maintain PM system development and management capability (Kennerley & Neely, 2002a)

CSF7: Effective and Open Communications
•
•

Develop communication from top-to-bottom to facilitate buy-in (Assiri et al., 2006)
Facilitate employees’ understanding and commitment to mission, vision, values and strategy (Assiri
et al., 2006)

Inform employees about PM development continuously (Assiri et al., 2006; Tonge et al.,
2000)
• Ensure active communication at all levels (Amaratunga & Baldry, 2002)
USE
•

CSF7: Structured Review Process
• Have dedicated times and resources to review process (Julnes & Holzer, 2001; Kennerley & Neely,
2002a, 2003; Neely et al., 2006; Spitzer, 2007; Van Aken et al., 2005)
• Have a well-defined performance review process (Meekings, 2005; Najmi et al., 2005)
o Identify clear roles of participants in the review process (Neely et al., 2006)
o Specify objectives and frequency for each performance review process (Kaplan & Norton,
2008a; Neely et al., 2006)
o Involve those who are responsible for the outcomes (Neely et al., 2006)
o Involve as many people as possible in a regular performance review process (Schiemann &
Lingle, 1999)
• Adherence to established review process (Farris et al., in press; Meekings, 2005)
• Encourage friendly meeting atmosphere to create trust, honesty, openness and absent from fear (Assiri
et al., 2006; de Waal, 2003; Kaydos, 1999; Marr, 2006; National Partnership for Reinventing
Government, 1999; Spitzer, 2007)
• Develop capabilities for interpreting and using performance information (Assiri et al., 2006; Bauer et
al., 2004; Cavalluzzo & Ittner, 2004; Kennerley & Neely, 2002a; Meekings, 2005)
• Hold people accountable for outcomes (Farris et al., in press; Kaydos, 1999; Meekings, 2005)
• Review less than 15 measures (Martinez & Kennerley, 2005b)
• Ensure cross-functional involvement (Farris et al., in press; Godener & Soderquist, 2004; Van Aken
et al., 2005)
• Continuous review of the review process (Neely et al., 2006)
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REFINE
CSF8: Continual Evaluation of Strategic Performance Measures
• Continually evaluate and improve performance measures as circumstances changes (Amaratunga &
Baldry, 2002; Assiri et al., 2006; Bititci et al., 2000; Bourne et al., 2000; Franco-Santos & Bourne,
2005; Heras et al., 2004; Kald & Nilsson, 2000; Kennerley & Neely, 2002a, 2003; Kravchuk &
Schack, 1996; Najmi et al., 2005; Neely et al., 1996; Schiemann & Lingle, 1999; Slizyte &
Bakanauskiene, 2007; Spitzer, 2007; Tangen, 2005a; Van Aken et al., 2005)
• Have process in place to check effectiveness of PM system (Bauer et al., 2004; Kennerley & Neely,
2003)
o Regularly review measures as to whether they are measuring what they should be measuring
(Neely et al., 1996)
o Regularly review measures as to whether they encourage desired employees behavior (Neely
et al., 1996)
o Performance measures are updated and reviewed at least semi-annually (Schiemann & Lingle,
1999)
o Performance measures are updated and reviewed at least once a year (Assiri et al., 2006)
• Delete a measure when it becomes obsolete or no longer needed (Neely et al., 1996; Spitzer, 2007;
Van Aken et al., 2005)
• Management and personnel have ability and authority to modify (Kennerley & Neely, 2003)
• Dedicated resources for reflection of measures (Kennerley & Neely, 2003)

In the following section, the discussion moves to various aspects of organizational learning.
2.4

Organizational Learning

Literature suggests that the PM system should be positioned as a learning system to produce
improvements in organizational outcomes (Dervitsiotis, 2004; Neely et al., 2006; Neely &
Najjar, 2006). As a learning system, PM systems enable single-loop learning through the study
of causes of deviations from predetermined goals and double-loop learning by questioning of the
validity of current goals and testing the assumptions inherent in the mental model used by
management to arrive at decisions (Dervitsiotis, 2004). Kaplan and Norton (1996c) also contend
that one of the four processes that permits a PM system to be used as an organization’s strategic
management system is its ability to support strategic learning. The PM system helps managers
communicate the articulated business model, supplies information to test, validate and modify
the model, and facilitates periodic review of strategic feedback and quality of the execution.
In this section, literature relevant to organizational learning and team learning are reviewed.
First, definitions and differentiation between organizational learning and learning organization
are described. Next, organizational learning processes are provided, followed by key
characteristics of learning organizations. Finally, the relationship between organizational
learning and organizational performance is explained.
2.4.1

Definition of Organizational Learning

The concept of organizational learning has received significant interest among academics and
practitioners seeking to improve organizational effectiveness, to obtain and to sustain
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competitive advantages in order to adapt and survive in the competitive and highly volatile
environment (Schwandt & Marquardt, 2000). Consequently, the concept has been approached
from various disciplines and there is no uniform understanding of its basic definitions and
assumptions (Robey et al., 2000). Bontis, Crossan, and Hulland (2002) point out that, although
there are many reviews of organizational learning, the general nature of organizational learning
itself has received less attention.
Kloot (1997), for instance, referred to various definition of organizational learning and asserts
that organizational learning is “the process by which the organization: (1) detects problems both
within the organization and with the organization’s ‘fit’ with the environment, and detects
environmental changes which will result in a lack of ‘fit’ between the organization and the
environment; and (2) determines the solutions to problems and how to adapt to environmental
changes” (p. 49). Kloot (1997) also argues that organizational learning is critical to
organizational survival and both a single loop or adaptive learning and a double loop or
generative learning are required for long-term organizational survival.
Similarly, as cited in Endlich (2001, p. 42), Barnett (1999) compiled unique definitions of
organizational learning from seminal works between 1963 and 1991 and contends that
“organizational learning is a change process that is influenced by past experience, focused on
problem identification, and correction (or prevention) and coupled with organizational memory”
(Barnett, 1999, p. 8). Endlich (2001) adds that there are agreements that organizational learning
is “a process that is experience-based and action-based, and results in knowledge and
understanding” (p.43).
Bontis et al. (2002) also present a list of organizational learning definitions (part of their
compilation is replicated in Table 2-6). They observed that there is conceptual confusion
between the terms organizational learning, knowledge management, and intellectual capital.
They contend that these concepts can be clarified with a stocks and flows concept: (1)
intellectual capital describes what has been learned by an organization thereby representing the
‘stock’ of organization knowledge; (2) knowledge management represents how the stock of
knowledge is handled as it flows over time; and finally (3) organizational learning adds a
behavior components to provide a mechanism to understand how the intellectual capital changes
over time (Bontis et al., 2002).
Table 2-6 Major Theorists’ Definitions of Organizational Learning.
Source: Bontis et al. (2002, p. 439)
Dates
Authors
1978 Argyris and
Schön
1984 Daft and
Weick
1985 Fiol and
Lyles

Definitions
Organizational learning is a process of detecting and correcting errors
Organizational learning is knowledge about the interrelationships
between the organization’s action and the environment
Organizational learning means the process of improving actions through
better knowledge and understanding
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Dates
Authors
1988 Levitt and
March
1989 Stata

1990

1991
1993

1993
1994
1995

1996

2000

2.4.2

Definitions
Organizations are seen as learning by encoding inferences from history
into routines that guide behavior
Organizational learning is the principal process by which innovation
occurs. In fact, I would argue that the rate at which individuals and
organizations learn may become the only sustainable competitive
advantage, especially in knowledge-intensive industries
Senge
Learning organizations are organizations where people continually
expand their capacity to create the results they truly desire, where new
and expansive patterns of thinking are nurtured, where collective
aspirations are set free and where people are continually learning how to
learn together
Huber
An entity learns if, through its processing of information, the range of its
potential behaviours is changed
Garvin
A learning organization is an organization skilled in creating, acquiring
and transferring knowledge, and at modifying its behaviour to reflect
new knowledge and insights
Kim
Organizational learning is defined as increasing an organization capacity
to take effective action
Day
Organizational learning is comprised of the following processes: openminded inquiry, informed interpretations and accessible memory
Crossan et al. Learning is a process of change in cognition and behaviour, and it does
not necessarily follow that these changes will directly enhance
performance
Marquardt
An organization which learns powerfully and collectively and is
continually transforming itself to better collect, manage, and use
knowledge for success
Schwandt
Organizational learning represents a complex interrelationship between
and
people, their actions, symbols, and processes within the organization
Marquardt

Organizational Learning vs. Learning Organization

In addition, several scholars suggest a distinction between organizational learning and the
learning organization (Örtenblad, 2001). Schwandt and Marquardt (2000), for instance, argue
that organizational learning and the learning organization can be differentiated using process
versus product concept: “the learning organization is a representation of a desired end” whereas “
organizational learning is a representation of the dynamic human processes required to increase
the cognitive capacity of the total organization” (Schwandt & Marquardt, 2000, p. 26). Yeo
(2005) asserts that learning organization focuses on collective learning and can be thought of as a
type of organization whereas organizational learning is used to refer to the process of learning.
Örtenblad (2001) adds that other than distinguishing learning organization as characteristics of
an organization and organizational learning as an activity or process, the two concepts can be
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differentiated as the learning organization requires efforts while organizational learning exists
without any effort. The latter distinction implies that all organizations would have organizational
learning, but only some would be learning organizations (Örtenblad, 2001). Further, the target
audience of organizational learning literature is academic whereas the audience of the learning
organization literature is practitioners or consultants (Örtenblad, 2001).
It is not the purpose of this research to differentiate further the distinctions between these two
terms, but solely to recognize that a difference exists between the working definitions.
Nonetheless, as this research proposes organizational learning as a social system outcome of
using PM systems, the following definition is adopted:
“The learning organization is one that learns continuously and transforms itself.
Learning takes place in individuals, teams, the organization and even the communities in
which the organization interacts. Learning results in changes in knowledge, beliefs, and
behaviors. Learning also enhances organizational capacity for innovation and growth.
The learning organization has embedded systems to capture and share learning.”
(Watkins & Marsick, 1993, pp. 8-9)
“Organizational learning is an organizational process, both intentional and
unintentional, enabling the acquisition of, access to, and revision of organizational
memory, thereby providing direction to organizational action.” (Robey et al., 2000, p.
130)
2.4.3

Organizational Learning Process

Huber (1991) contends that learning does not have to be conscious or intentional. It does not
always increase the learner's effectiveness and may not result in observable changes in behavior.
He asserts that, (1) “an entity learns if, through its processing of information, the range of its
potential behaviors is changed,” (2) “an organization learns if any of its units acquires
knowledge that it recognizes as potentially useful to the organization,” (3) “more organizational
learning occurs when more of the organization's components obtain this knowledge and
recognize it as potentially useful,”; (4) “more organizational learning occurs when more and
more varied interpretations are developed,” and (5) “more organizational learning occurs when
more organizational units develop uniform comprehension of the various interpretations”
(Huber, 1991, pp. 89-90).
Based on the above assertions, Huber (1991) proposes that organizational learning occurs
through four processes: Knowledge acquisition, Information distribution, Information
interpretation and Organizational memory.
The first process, knowledge acquisition, pertains to how knowledge is obtained (Huber, 1991).
According to Huber (1991), knowledge acquisition occurs through five processes. An
organization can learn from “congenital knowledge” which it inherited or acquired prior to its
formal establishment such as knowledge from original founders of the organization, prior the
privatization of the firm (congenital learning). Later, the organization can learn from feedback it
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receives about causal relationships between its actions and outcomes and from problem-solving
or action-learning exercises (experimental learning). Further, the organization can learn by
inquiring about other organizations or competitors (vicarious learning) or by bringing in new
people with additional knowledge (grafting). Finally, the organization can obtain knowledge
through the extensive scanning of external environments, focused searching of information to
react to emerging problems and opportunities and monitoring performance against goals
(searching and noticing).
The second process, information distribution, is the process in which acquired knowledge is
shared, leading to the creation of new information or understanding (Huber, 1991). Knowledge
distribution requires an organization to make information openly available and accessible to all
members so that new knowledge can be created from combining information from different
sources and more individuals can learn as less effort is needed to retrieve information (Huber,
1991).
Third, information interpretation is related to how the distributed information is given meaning,
resulting in the development of common or shared understandings (Huber, 1991). Following
Daft and Weick (1984), Huber (1991) defines interpretation as "the process through which
information is given meaning and the process of translating events and developing shared
understandings and conceptual schemes" (p.102). He argues that the extent of shared
understanding is enhanced when (1) organizational members possess more homogeneous a priori
mental models and these mental models are communicated to others in a uniform manner, (2) the
media used to convey the information are commonly understand by both the senders and the
receivers, (3) information conveyed does not exceed the receivers’ capacity to process
information, and (4) necessary unlearning occurs before a new interpretation is generated
(Huber, 1991).
The last process is organizational memory, i.e., the mechanism and process of storing knowledge
for future use (Huber, 1991). Huber (1991) maintains that the organizational memory process is
critical to accurate learning and complete recall of information. “Hard” information is stored in
the form of standard procedures, routines or computer-based systems while “soft” information in
mentally stored in organizational members’ minds. Effective organizational memory can
enhance knowledge acquisition and knowledge distribution as information is retained and can
improve information interpretation as shared understanding is mentally maintained (Huber,
1991).
2.4.4

Individual, Team, and Organizational Learning

There appears to be general agreement in the organizational learning literature that an
organization needs to learn at the individual, team and organizational levels (Yeo, 2005).
Crossan, Lane and White (1999) theorized the 4I framework of organizational learning stressing
the importance of learning occurring at multiple levels. Their 4I model is founded on four key
premises that support the principal proposition of the model (Crossan et al., 1999, p. 523):
• Premise 1: Organizational learning involves a tension between assimilating new learning
(exploration) and using what has been learned (exploitation).
64

•
•
•
•

Premise 2: Organizational learning is multilevel: individual, group (or, team), and
organization.
Premise 3: The three levels of organizational learning are linked by social and
psychological processes: intuiting, interpreting, integrating, and institutionalizing,
Premise 4: Cognition affects action (and vice versa).
Proposition: The 4I’s are related through feed-forward and feedback process across the
levels.

Further, the 4I learning processes are defined as follows (Crossan et al., 1999):
Intuiting is “the preconscious recognition of the pattern and/or possibilities inherent in a personal
stream of experience. This process can affect the intuitive individual’s behavior, but it only
affects others as they attempt to (inter)act with that individual” (p.525). Intuiting includes expert
intuition (i.e., unconscious recollection of past experiences that supports exploitation) and
entrepreneurial intuition (i.e., the ability to detect or perceive new connections and possibilities
and to generate new insights that support exploration) (Crossan et al., 1999).
Interpreting is “the explaining of an insight, or idea to one’s self and to others. This process
goes from the preverbal to the verbal and requires the development of a language” (p.525). It
involves the conscious development of individual cognitive maps and language to make explicit
these maps to others and requires social activities that create shared meaning and understanding
(Crossan et al., 1999).
Integrating is “the process of developing shared understanding amongst individuals and the
taking of coordinated action through mutual adjustment” (p. 525). Unlike interpreting,
integrating centers on coherent and collective actions. Through dialogue and joint actions,
individuals develop new or deeper shared understanding, allowing them to adjust their actions
(Crossan et al., 1999).
Institutionalizing is “the process of embedding learning that has occurred by individuals and
groups into institutions of the organization including systems, structures, procedures and
strategy” (p. 525). Institutionalizing preserves what individuals within an organization have
learned and enable the organization to leverage the learning of these individual (Crossan et al.,
1999).
All in all, Crossan et al. (1999) emphasize that organizational learning is a dynamic process.
Learning occurs over time and across levels. It creates a tension between feedback and feedforward processes. In the feedback process, what has been learned by or institutionalized within
the organization guides what individuals think and focus their attention on (Crossan et al., 1999).
On the other hand, learning in the feed-forward process begins when individuals develop an
intuition and recognition of patterns based on their experiences and observations of environments
(Crossan et al., 1999). Individuals use these patterns to create new ideas and actions. Through
interactions with other individuals, individuals’ interpretations are strengthened and develop into
a shared understanding among a group of individuals (Crossan et al., 1999). Eventually, this
shared understanding is embedded within the organization (Crossan et al., 1999).
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2.4.5

Conditions for Organizational Learning

Similar to Crossan et al. (1999), Marsick and Watkins (1996) endorse the necessity of learning at
different levels of an organization. They provide a framework illustrating common
characteristics of a learning organization which highlights interactions between individuals,
structure, and culture created by social interactions within teams and the organization (Marsick
& Watkins, 1996). As shown in Figure 2-7, the bottom triangle implies that learning is more
complex as it progresses from the individual level to the organizational level whereas the top
triangle describes six imperatives that are preconditions for learning (Marsick & Watkins, 1996).
To promote learning at the individual level, an organization needs to create continuous learning
opportunities through training or personal development programs and to create culture and
environment that promote dialogue and inquiry (Marsick & Watkins, 1996). At the team level,
an organization should establish a structure to encourage collaboration and team learning such as
cross-functional teams and provide training to improve collaborative skills (Marsick & Watkins,
1996). To nurture learning at the organizational level, there should be systems to capture and
share learning together with processes to share a collective vision with employees and to receive
feedback from employees to assess the gap between vision and current practices (Marsick &
Watkins, 1996). Further, at the system level, an organization should connect to its environment
such as learning from its competitors and getting feedback from its customers (Marsick &
Watkins, 1996).

Figure 2-7 Model of the Learning Organization.
Source: Marsick and Watkins (1996, p. 5) [Used under fair use, 2010.]
In addition to providing structure to nurture learning, Friedman, Lipshitz and Overmeer (2001)
argue that there are cultural elements that are conditions for organizational learning. They
identified 10 critical cultural factors and grouped them into three categories: Contextual,
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Psychological and Behavioral factors. The behavioral factors are related to actions that can
promote organizational learning. The psychological factors are associated with internal
conditions that motivate the behavioral actions. The contextual factors are pertaining to
organizational norms that create or enhance psychological factors. Table 2-7 provides brief
descriptions of these factors.
Table 2-7 Critical Success Factors of Organizational Learning.
Source: Friedman et al. (2001, pp. 762-763)
Critical Factors
Behavioral Factors
Transparency
Inquiry

Disconfirmation
Accountability

Definitions
People disclose their actions, thought, intentions and reasons behind their
action as explicitly, clearly and honestly as possible.
Persistently digging into a situation (e.g., asking open questions,
collecting data and identifying gaps and contradictions) in order to
construct an image of reality that captures its complexity and meaning as
well as possible.
The open admission of error or a change of one’s mind when other
perceptions or interpretations have been shown to make more sense.
Holding oneself responsible for one’s actions and their consequences, but
it also implies taking corrective measures and implementing the lessons
learned.

Psychological Factors
Doubt
A precondition for the intertwining of thoughts and action that progress
from doubt to the resolution of doubt. Part of doubt is the feeling of not
knowing.
Psychological safety Necessary conditions to counterbalance the feeling of threat and anxiety
that may be generated by uncertainty and doubt.
Contextual Factors
Tolerance for
The organization will reward, or at least will refrain from punishing,
admitting error
people for admitting errors.
Issue orientation
The tendency to base judgments on substance rather than on political
interests, status, or personal likes and dislikes.
Egalitarianism
The practices of power-sharing, participation, and equal responsibility
for meeting performance standards regardless of formal status.
Organization’s
An organization is committed to learning when it values collective
commitment to
learning either in itself or as an essential activity for survival or
learning
effectiveness. Commitment can be demonstrated through the investment
of time and resources that takes organizational learning beyond slogan.
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2.4.6

Barriers to Organizational Leanings

In contrast to enabling conditions for learning, several researchers identify circumstances where
learning is hindered. March and Olsen (1975), for example, provide a systematic approach to
explain barriers to organizational learning by highlighting interrupted learning processes, i.e.,
linkages between individual belief, individual action, organizational action, and environment
response as shown in the inner loop of Figure 2-8.
According to March and Olsen (1975), there are four types of incomplete learning cycles:
Role-Constrained learning: This interruption occurs when an individual’s belief has no effect on
an individual’s action due to constraints in individual roles in the organization.
Audience learning: This incomplete cycle happens when the individual changes his/her actions
but fails to persuade other individuals to change their actions.
Superstitious learning: This interrupted cycle occurs when organizational actions are taken based
on incorrect assumptions of how the actions can influence the environment; therefore,
organizational members’ actions have no effect on the environment.
Learning under ambiguity: This last incomplete cycle happens when the consequence of changes
in the environment are not mentally clear to the individual.

Figure 2-8 Learning Cycle and Interruptions.
Adapted from Kim (1993, p. 47) [Used under fair use, 2010.]
Later, Kim (1993) extended March and Olsen (1975)’ model by incorporating individual mental
model and shared mental model between individual action and organizational action and adding
three additional types of incomplete cycles as shown in the outer loop of Figure 2-8. According
to Kim (1993), the three additional interrupted learning cycles are:
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Situational Learning: This interruption occurs when there is no organizational mechanism to
help individuals retain what they have learned for future use. As a result, they forget and their
mental models are not changed.
Fragmented Learning: This incomplete learning arises when an individual or a group of
individuals learns but the whole organization does not. The connection between individual
mental models and shared mental models is interrupted.
Opportunistic Learning: This bypass procedure occurs when an individual or a group of
individuals intentionally takes actions that overlook what the whole organization has been doing;
therefore, they broke the connection between shared mental models and organizational action.
Nonetheless, Berthoin Antal, Lenhardt, and Rosenbrock (2003) argue that the last interrupted
learning cycle is not a barrier to organization learning because it describes strategy individuals
use to bypass standard procedures in the organization.
2.4.7

Learning Organization Characteristics

Jamali (2006) compiled commonly-cited characteristics of a learning organization and observed
that there is no consensus on a definitive set of attributes of learning organizations. Nonetheless,
one of the most influential works that popularized the concept of learning organization is Senge’s
book, The Fifth Discipline (Kiedrowski, 2006). Senge (1990) defines five key interrelated
disciplines that are critical to converging ordinary organizations into innovate learning
organizations which he defined as “an organization where people continually expand their
capacity to create the results they truly desire, where new and expansive patterns of thinking are
nurtured, where collective aspiration is set free, and where people are continually learning how
to learn together” (p. 3). These five disciplines are briefly summarized below.
a) Personal Mastery
Senge (1990) refers to personal mastery as a discipline of continually clarifying and deepening
personal vision and of focusing one’s energies, of developing patience, and of seeing objectivity
(p. 7). He makes a point that an organization can only learn through individuals; however, when
an individual learns, it does not imply that the organization also learns (Senge, 1990). Further,
he insists that individuals must continually enhance their own personal growth and development
by continually clarifying what is important to them and constantly attempting to see current
reality more clearly, more honestly, and more directly (Senge, 1990). Senge identifies several
characteristics of those achieving personal mastery such as having a sense of purpose behind
their visions and goals, possessing inquisitive and committed disposition to see reality more
accurately, developing rapport between their subconscious and their normal awareness, focusing
on desired result, and feeling connected to others and to larger systems in which they can
influence but cannot control (Senge, 1990).
b) Mental Model
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Senge (1990) defines mental models as “deeply ingrained assumptions, generalizations, or even
pictures or images that influence how we understand the world and how we take action” (p. 8).
He argues that mental models actively shape how individuals perceive and act and that failure to
recognize mental models can impede learning (Senge, 1990). Kim (1993) asserts that individual
learning is informed by individual’s mental models and shared mental models are mechanisms
through which individual learning develops into organizational learning. Moreover, Kim (1993)
maintains that, although an organizational member can learn independently from the
organization, the organization cannot learn independently from all members; it can only learn
independently from any specific member. Both Senge (1990) and Kim (1993) therefore insist
that mental models should be made explicit to promote collective learning. Kim (1993)
specifically contends that by making mental models explicit, organizations can promote new
shared mental models and allow organizational learning to be independent of any specific
individual.
c) Shared Vision
Senge (1990, p. 206) referred to shared vision as a “vision that many people are committed to,
because it reflects their own personal vision.” He contends that shared vision is critical because
it provides people with a common picture and allows people to connect to each other with a
shared aspiration. Senge (1990) emphasizes that without shared vision, generative learning (i.e.,
expanding the ability to create) cannot take place because people are unlikely to know what they
should motivate themselves to accomplish. Sinkula, Baker, and Noordewier (1997) agree that
when there are multiple important views, people are less likely to know what they should learn
and the organization’s ability to react to the environment is undermined. With shared vision,
organizational members can focus on what they should learn and become more proactive
learners (Sinkula et al., 1997).
Senge (1990) affirms that a shared vision must begin from a personal vision to which one is
committed; therefore, personal mastery becomes a foundation to a shared vision. When people
feel unconnected to the vision, they are less likely to comply and commit. As individuals’
visions are shared, it enables a sense of commonality (Senge, 1990). A shared vision also
encourages people to be experimental and fosters risk-taking and long-term commitment (Senge,
1990). Moving from personal vision to shared vision requires an ongoing process of reflection
and discussion in an atmosphere that allows people at all organizational levels to voice what is
important to them (Senge, 1990).
Investigating shared vision in an actual setting, Hodgkinson (2002) interviewed 60 middle
managers on their interpretations based on their experiences with a shared vision. Her findings
support Senge’s assertions in building a shared vision. Managers in her study recognized that
they must be willing to continually share their own vision rather than acting as a representative
of the organization’s vision. Most managers also acknowledged that building shared vision is an
ongoing process and they need to be patient to allow a shared vision to emerge. Further, many
managers considered organizational culture as both an enabler and barrier to a shared vision.
Whereas internal politics and hidden agenda impede shared vision, a culture where failure is not
viewed as a weakness helps to promote shared vision (Hodgkinson, 2002).
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d) Team Learning
According to Senge (1990), team learning is built on personal mastery, mental models and
shared vision. Senge (1990) defines team learning as “the process of aligning and developing the
capacity of a team to create the results its members truly desire” (p. 236). He emphasizes that an
organization cannot learn unless teams can learn and people must individually learn in order to
work and learn together. According to Senge, team learning has three critical characteristics: (1)
a team must learn how to solicit different team members’ intelligence to think about complex
issues; (2) a team must develop an “operation trust” where each team member remains conscious
of other team members and can be counted on to act in ways that complement each others’
action; and (3) a team must continually foster other teams through inculcating the practices and
skills of team learning more broadly (Senge, 1990, p. 236-237).
Senge (1990) contends that team learning relies on two complementary ways of communication:
“dialogue” and “discussion.” Dialogue involves free and creative conversations among team
members to explore different ideas. Discussion, on the other hand, involves presenting and
defending ideas and identifying the best argument to support team decisions.
e) Systems Thinking
Senge (1990) proposes systems thinking as “a discipline for seeing wholes. It’s a framework for
seeing interrelationships rather than linear cause-effect chains, for seeing patterns of change
rather than static snapshots” (p. 68). According to Senge (1990), systems thinking, the fifth
discipline, is the most important discipline, because it provides a foundation to integrate other
disciplines. Systems thinking facilitates personal mastery by integrating an individual’s intuition
and reasons by providing mechanisms to make individuals’ intuition explicit and allowing
individuals to see how they connect to larger systems (Senge, 1990). Systems thinking is also
complementary with the discipline of mental models. While mental models focus on revealing
hidden assumptions, systems thinking provides a means to re-evaluate and revise any incorrect
assumptions (Senge, 1990). In addition, systems thinking enhances a shared vision, because it
allows individuals to understand what needs to be done or what has already been done to fulfill
the vision and to see how they can contribute to the achievement of the vision, thereby
strengthening individuals’ commitment to the vision (Senge, 1990). Lastly, systems thinking
offers a language for team members to understand complex issues and discuss them in a more
objective way, thereby, improving learning of the team (Senge, 1990).
However, Senge (1990) also asserts that systems thinking needs the other four disciplines to
realize its potential. A person with high personal mastery has intrinsic motivation to try to
understand how he/she affects and is affected by the environment (Senge, 1990). Likewise,
making mental models explicit to others allows individuals to see reality for what it is (Senge,
1990). Further, building shared vision provides a common goal for the organization to commit
to as a system (Senge, 1990). Lastly, as teams learn, they develop required skills to see beyond
themselves and focus on the system perspective (Senge, 1990).
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2.4.8

Organizational Learning and Organizational Performance

Several scholars have asserted that a high capacity for learning is a crucial characteristic of
successful organizations today (Schwandt & Marquardt, 2000; Senge, 1990). Empirical research
also provides support for this assertion in a variety of contexts (Yang et al., 2007). As an
example, Baker and Sinkula (1999b) report that learning orientation exhibits significant positive
relationships with changes in market share, new product success, and overall firm performance.
The positive effects of organizational learning on firm performance can be explained with the
resource-based view (Choe, 2004; Meso & Smith, 2000).
The resource-based view of the firm suggests that a firm holds a competitive advantage or a
sustainable competitive advantage when “it is implementing a value creating strategy not
simultaneously being implemented by any current or potential competitors” (Barney, 1991, p.
102). In general, firm resources that can be used to implement value-creating strategies are
divided into three types of assets: Physical capital (e.g., specialized production facilities or
equipment, materials, geographic location); Human capital (e.g., production experience,
expertise, judgment or intelligence of organization members); and Organizational capital ( e.g.,
firm's management systems, informal communication and coordinating systems, firm’s
relationship with its customers and suppliers) (Barney, 1991). When these assets are valuable,
rare, inimitable and non-substitutable, they become an organization’s strategic assets that lead to
the achievement of sustainable competitive advantage (Barney, 1991).
Clearly, organizational learning is a process of building and enhancing human capital of the firm.
Literature also suggests that organizational learning can play an important role in enhancing a
firm’s capabilities and competitive advantage (Baker & Sinkula, 1999b, 2002; Meso & Smith,
2000; Smith et al., 1996). Smith et al. (1996), for instance, assert that to maintain their strategic
advantage, firms need to continually reconfigure their resources to fit the changing environment,
and to do this would require both changes in the mental model retained by organizational
members and development of new capabilities to execute the reconfiguration and function under
the new circumstances. The former is what Foil and Lyles (1985) referred to as cognitive
development of organizational learning, while the latter is behavioral development of
organizational learning (Smith et al., 1996). Smith et al. (1996) also argue that the adjustments
of mental models and firm resources involve changes in firm’s value or norms and this would
also require higher-order learning (Fiol & Lyles, 1985) or double-loop learning (Argyris, 1982)
to take place. Baker and Sinkula (1999b) add that higher-order learning also enables firms to
unlearn obsolete market knowledge and norms and allow firms to achieve breakthrough
innovation.
In brief, these researchers argue that effective organizational learning can contribute to the
attainment of the organization’s competitive advantage and as a result, improves organizational
performance – the topic discussed in the next section.

72

2.5

Organizational Performance

Organizational performance has been used widely as the most important criterion in evaluating
organizations; however, researchers often pay little attention to what performance is and how it
is measured (Richard et al., 2008). There are several challenges researchers must overcome when
attempting to measure organizational performance. First, organizational performance is multidimensional which makes it difficult to effectively understand its structure, scale, and scope
(Devinney et al., 2005). Next, the relationships between variables of interest (such as PM use in
this case) and performance can be influenced by other measures the organization uses internally
and how they alter managerial decisions and actions (Devinney et al., 2005). Moreover,
organizational performance varies over time and it is unclear which measures vary in which
ways (Devinney et al., 2005). In addition, there are practical issues concerning which measures
should be used (e.g., whether subjective vs. objective measures or financial vs. non-financial
measures) (Devinney et al., 2005).
Dess and Robinson (1984) assert that research involving organizational performance must
address two basic issues: (1) selection of a conceptual framework from which organizational
performance is defined and (2) identification of valid measures to operationalize organizational
performance. This section will address these issues.
2.5.1

Conceptual Framework of Organizational Performance

In examining the construct of organizational performance, it is critical to define organizational
performance and differentiate it from other closely-related constructs, such as organizational
effectiveness.
Venkatraman and Ramanujam (1986) depict the relationship between organizational
performance and organizational effectiveness as shown in Figure 2-9. They argue that the
narrowest concept of performance is financial performance such as sales growth or profitability
(Venkatraman & Ramanujam, 1986). The broader notion adds the emphasis on non-financial
performance such as product quality, marketing effectiveness, which they refer to as business
performance (Venkatraman & Ramanujam, 1986). However, business performance still
primarily focuses on factors that lead to the achievement of an organization’s financial goals.
Only when multiple and conflicting goals concerning other stakeholders are included, then the
term organizational effectiveness should be used (Venkatraman & Ramanujam, 1986). They
argue that researchers should focus on the measurement domain identified by either financial or
business performance (Venkatraman & Ramanujam, 1986).
Following Venkatraman and Ramanujam (1986), this research defines organizational
performance in a broader sense in which both financial and non-financial performance are
included. For a clarification purpose, the former will be referred to as “Financial performance”
and the latter will be simply referred to as “Non-financial performance”, to be consistent the
terminology used in the PM literature.
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Financial
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Financial and
Operational
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Organizational
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Figure 2-9 Circumscribing the Domain of Business Performance
Adapted from Venkatraman and Ramanujam (1986, p. 803) [Used under fair use, 2010.]
2.5.2

Operationalization of Organizational Performance

In terms of measurement, there are three approaches generally used to operationalize
organizational performance as a dependent variable (Devinney et al., 2005). The first approach
is using a single measure which is assumed to closely relate to organizational performance. The
second approach is adopting several different measures but comparing them independently to the
same independent variables. The third approach, the most common, is to use several different
measures and aggregate them into a dependent variable (Devinney et al., 2005).
With regard to the third approach, Venkatraman and Ramanujam (1986) contend that there are
numerous operationalizations and multi-dimensionality even within the financial performance
and business performance domain; they, therefore, recommend that researchers should either
“explicitly test the dimensionality of their conception of business performance” or use “a priori
classification which recognizes the dimensionality issue” (p. 807). Combs, Crook and Shook
(Combs et al., 2005) assert that the last suggestion has not adequately been followed by current
researchers. In their attempts to identify dimensionality of organizational performance, Combs
et al. (Combs et al., 2005) found that operational performance and financial performance are
distinct, and that financial performance can be further categorized into accounting returns, stock
market, and growth measures. Further, they observe that operational performance has many
dimensions and is an antecedent to financial performance (Combs et al., 2005). Consequently,
they advise against using measures that combine both operational and financial performance
such as return on equity and earnings per share as the numerator is derived from financial
performance while the denominator is capital structure which somewhat relates to operational
performance (Combs et al., 2005). Richard et al. (2008) support that there is much empirical
evidence which shows linkages between financial performance measures and non-financial
measures. In fact, the concept of the strategy map or business model in the PM literature is also
underpinned by this assumption.
In the PM literature, organizational performance has been studied, and operationalized, in a
variety of ways. For example, Hoque and James (2000) measured organizational performance
by evaluating return on investment (ROI), margin on sales, capacity utilization, customer
satisfaction, and product quality. Similarly, Evans (2004) investigated the relationship between
74

the categories of performance measures in the Baldrige Criteria for Performance Excellence
(citation) and three organizational performance measures (i.e., customer satisfaction, market
share, and financial performance) as compared to competitors. Later, Hoque (2004) adapted a
well-tested Govindarajan’s (1984)questionnaire and assessed 12 dimensions of organizational
performance (i.e., operating profits, ROI, sales growth rate, market share, cash flow from
operation, new product development, market development, R&D, cost reduction programs,
personnel development, workplace relations and employee health and safety) over a three-year
period. Likewise, Schiemann and Lingle (1999) evaluated organizational performance from
three-year ROI and executives’ ratings of their organization on three criteria: perceived as an
industry leader over the past 3 years, reported to be financially ranked in the top third of their
industry, and last major cultural or operational change judged to be very or moderately
successful. There appears to be agreement in the literature that there is a need to operationalize
organizational performance as a mix of financial and non-financial measures.
In addition to the dimensionality issue, there are another two major research design issues that
researchers need to pay close attention to when attempting to measure organizational
performance: (1) source of data (i.e., primary or secondary sources) and (2) types of measures
(i.e., objective or subjective measures).
2.5.2.1 Source of Data
Performance data can be obtained either from a primary source (i.e., collecting data directly from
organizations) or from secondary sources (i.e., collecting data from publicly available records or
databases) (Venkatraman & Ramanujam, 1986). Venkatraman and Ramanujam (1986) identified
ten basic approaches that can be used for measuring organizational performance. As illustrated
in Figure 2-10, there are four “within-cell” (numbered 1 through 4) and six “across-cell” (labeled
A through F). In their paper, Venkatraman and Ramanujam (1986) identified benefits, limitations
and key methodological considerations when using each approach. This research obtains both
operational and financial performance data directly from organizations (Approach D).
Venkatraman and Ramanujam (1986) advise that researchers adopting this approach should (1)
choose target respondents based on specific criteria (e.g., positions, functions, etc.); (2) measure
performance relative to industry; (3) identify a priori dimensions of performance and empirically
test the dimensionality; and (4) use multiple respondents to enable the evaluation of systematic
bias and measurement error.
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A. Financial Indicators with Data From
Two Sources

Primary
Source

E. Financial indicators with Data from Secondary Source and
Operational Indicators from Primary Source
F. Financial indicators with Data from Primary
Source and Operational Indicators from Secondary Source

Figure 2-10 A Scheme for Measuring Organizational Performance.
Adapted from Venkatraman and Ramanujam (1986, p. 805) [Used under fair use, 2010.]
2.5.2.2 Type of Measures
Regarding types of measure, four classifications of measures are identified from the literature:
Fully-Objective, Quasi-Objective, Fully-Subjective and Quasi-Subjective.
With Fully-objective measures, data are collected from operationally defined measures such as
ROI, ROA, ROS, or market share based on an implicit assumption that these measures represent
accurate theoretical concepts of organizational performance and can be applied across industries
(Ketokivi & Schroeder, 2004). Accounting and financial market measures obtained from
databases such as Compustat and PIMS have been utilized widely in the literature (Richard et al.,
2008). Absolute performance data (e.g., sale dollars, percentage of market share, etc.) can also
be obtained through self-report techniques (Richard et al., 2008). Richard et al. (2008) refers to
measures obtained in this fashion as Quasi-objective measures. However, they point out that
many researchers often treat these measures equivalently to the fully objective measures
(Richard et al., 2008).
In either case, researchers report several problems when using objective measures in survey
research, especially in a large-sample study. Dess and Robinson (1984), for example, assert that
objective data obtained through survey research may be susceptible to measurement error
because of the confidential nature of the data and different accounting procedures among
organizations. Further, Ketokivi and Schroeder (2004) argue that the same objective measure
may be defined differently across industries or even within industries, the aggregation of
objective measures can be difficult because of implicit relationships among them, and many
organizational performance dimensions cannot be directly observed because they only exist in
cognitive sense.
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Alternatively, operationally defined measures such as ROI or ROA can be obtained directly from
a company in conceptual terms, i.e., the measurement units are defined in relative terms to
competitors or industry (Ketokivi & Schroeder, 2004). In general, researchers adopt this
approach in order to overcome the low response rates when asking informants to directly provide
the data (Ketokivi & Schroeder, 2004). In this situation, the validity of performance measures is
left to the informant’s discretion; therefore, Ketokivi and Schroeder (2004) refer to these as
Quasi-perceptual measures.
In contrast to fully-objective measure, Fully-subjective measures ask supposedly well-informed
respondents about organizational performance (Richard et al., 2008). In this approach,
performance measures are not anchored to any operational definition and research can direct
respondents to the dimensions of performance directly, either individual or in aggregate terms in
order to provide greater flexibility (Richard et al., 2008). With this type of measure, the validity
of data obtained often becomes a concern. The honesty and bias of the informants, the different
or inconsistent interpretations of measures’ definitions and the anchor of scales such as “strongly
agree” or “above industry average” are often brought up as potential problems (Ketokivi &
Schroeder, 2004). In addition, fully subjective measures often face challenges from cognitive
biases, e.g., participants tend to have positive view about themselves, interpret things in their
favor, and take credit from ambiguous circumstance (Richard et al., 2008). Further, the validity
of the subjective measures depends on the quality of informant’s recollection of events and
knowledge of informants (Richard et al., 2008).
Nonetheless, many researchers argue that problems with subjective measures may not be as
severe as thought. First, Venkatraman and Ramanujam (1987) argue that in general, respondents
of subjective measures are often senior managers which can be thought of as representatives of
the organization. Wall et al. (2004) adds that these target respondents often have their view of
organizational performance influenced by facts or figures contained in the objective performance
measures. Second, there is empirical evidence suggesting that subjective measures display strong
construct validity, as well as moderate convergent validity and discriminant validity (Wall et al.,
2004). In addition, one meta-study shows that the relationship between objective and subjective
performance holds regardless of the measurement approach: overall vs. composite or relative vs.
absolute (Bommer et al., 1995 cited in Wall et al., 2004).
In their literature review, Richard et al. (2008) report that the correlation between subjective and
objective measures are between 0.4 and 0.6, with one study reporting the association as high as
0.8. Dess and Robinson (1984) assert that subjective measures can be useful to operationalize
organizational performance when accurate objective measures are unavailable and when the
alternative is to remove the consideration of performance from the research design (p. 271).
Their findings suggest that by providing respondents with prior warning about multidimensionality of organizational performance together with a subjective 'overall performance'
question, respondents tend to produce consistent answers to objective measures (i.e., return on
assets and growth in sales) both within and between each firm (Dess & Robinson, 1984).
Similarly, Venkatraman and Ramanujam (1987) examined convergence between relative
performance of sales growth, net income growth, and ROI assembled from Business Week
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magazines and managers’ perceptions of firm relative performance to their major competitors.
Using the MTMM-CFA analysis, they found a strong degree of convergence between the two
methods. Still, they emphasize that researchers should not conclude that one is universally
superior than the other (Venkatraman & Ramanujam, 1987).
More recently, Ketokivi and Schroeder (2004) examined the association between objective and
subjective measures by looking at the use of multiple dimensions of performance and multiple
informants. Their MTMM-CFA analysis results reveal high reliability and moderate validity of
the subjective measures; therefore, they conclude that the use of subjective measures is justified
(Ketokivi & Schroeder, 2004). However, they report problems associated with single informants
who were seriously biased and led to underestimation of the relationship between objective and
subjective measures (Ketokivi & Schroeder, 2004). Hence, they urge researchers to consider
identifying salient performance dimensions of organizational performance and using multiple
items and multiple informants if possible (Ketokivi & Schroeder, 2004). Additionally, Wall et al.
(2004) evaluate three separate samples and report that subjective and objective measures of
organizational performance display strong convergent validity (i.e., the relationships between
both measures were positive) and moderate discriminant validity (i.e., the relationships between
subjective and objective measures of productivity and profit during the same period were
stronger than those during different periods; and the relationships between productivity and
profit measures were stronger when both subjective and objective were used than those when
either only subjective or only objective measures were used) (Wall et al., 2004). Further, they
found significant evidence of construct validity indicated by the equivalent relationships of
subjective and objective performance measures with a range of independent variables (Wall et
al., 2004).
Although several empirical studies suggest that subjective performance measures could be a
viable alternative, Richard et al. (2008) urge that researchers should weigh the tradeoffs between
subjective and objective measures against their research contexts and pay attention to their
research design.
In summary, general recommendations for using subjective measures of organizational
performance are: (1) to develop a priori theory and empirically test relationships between
operational performance and financial performance (Combs et al., 2005), (2) collecting
measures from multiple dimensions using multiple items (Combs et al., 2005; Ketokivi &
Schroeder, 2004);
(3) to employ multiple informants (Ketokivi & Schroeder, 2004;
Venkatraman & Ramanujam, 1987); (4) to consider using quasi-objective measures or providing
cues for respondents to the performance dimension of interest to reduce measurement error
(Combs et al., 2005; Dess & Robinson, 1984; Richard et al., 2008), (5) to avoid measures that
are composites of operational and organizational performance (Combs et al., 2005); and (6) to
evaluate validity of selected measures by testing convergent and discriminant validity (Ketokivi
& Schroeder, 2004; Wall et al., 2004).
This section concludes the review of literature supporting the development of the research
framework. In the following section, the hypothesized research model is proposed.
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2.6

Research Model Specification

This research studies the relationship between PM Use and organizational performance. The
literature review provides insights and justification for investigating the influence of technical
factors and social system outcomes on these relationships. Owing to a large number of potential
social outcomes, organizational learning was selected based on the dominance and recurrence of
this variable in multiple sources.
The relationship between organizational learning and PM systems has been suggested by the
literature and supported by empirical studies (Chenhall, 2005; Henri, 2006b; Kloot, 1997).
Nonaka (1994) asserts that information is a necessary medium or material in organizational
learning for knowledge creation; and interaction and communication between individuals
provide arenas for the sharing of information in an organization and lead to the development of
shared mental models. Kloot (1997) argues that management control systems such as a PM
system play an important role in facilitating organizational learning. Consistent with Huber’s
(1991) organizational learning process, Kloot (1997) contends that PM systems supply financial
and non-financial information to provide a basis for learning. When performance information is
widely distributed in an organization, more organizational learning is likely to occur because
individuals are more likely to be able to learn and problems of information asymmetry between
individuals is alleviated (Kloot, 1997). Further, when PM systems provide information for
detecting operating problems and the information is used to correct organizational problems,
single loop or adaptive learning takes place (Kloot, 1997). Similarly, when PM systems provide
feedback that existing goals and current actions are no longer appropriate for current external
challenges, the existing rationales for action is re-evaluated, leading to adjustment of actions and
alteration of paradigms. Double-loop or generative learning thus occurs (Kloot, 1997).
Empirically, Mausolff (2004) provides detailed descriptions of processes that organizational
members learn from PM systems in employment services agencies. Similarly, Askim (2004)
explains how the use of the BSC reformed the learning behaviors in four departments within a
municipality in Norway. Askim (2004) asserts that by measuring various departments’ activities
and performance and by institutionalizing a variety of arenas for interpretation and reflection
about departmental performance, employees within all four departments become active learners.
Based upon the above arguments, it can be suggested that the use of a PM system is likely to
positively affect organizational learning.
As organizational learning was chosen as an intermediate outcome of PM system use, the
concepts of leaning organizations were reviewed to identify key characteristics. As previously
mentioned, there is no consensus on the attributes of organizational learning. Nonetheless, two
frequently cited outcomes of PM system related to learning are shared vision and systems
thinking. In particular, Kaplan and Norton (1996b, p. 24) assert:
“Strategic learning is perhaps the most valuable aspect of the Balanced
Scorecard. Strategic learning makes the journey worthwhile for those who learn
how to use the Balanced Scorecard as a strategic management system. The
process of strategic learning begins with the clarification of the shared vision
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that the entire organization is attempting to achieve. […] The emphasis on
constructing cause-and-effect relationships in the scorecard introduces dynamic
systems thinking. It enables individuals in various parts of the organization to
understand how the pieces fit together and how their role impacts that of others.
[…] Because the scorecard defines the theory of the business on which the
strategy is based, performance monitoring can take the form of hypothesis
testing and double-loop learning. In our experience, this process of strategic
learning and adaptation is fundamental to the successful implementation of
business strategy (Kaplan & Norton, 1996b, p. 24)
Hence, it appears that shared vision and systems thinking should be investigated as learning
outcomes of PM systems that lead to improved organizational performance. Moreover, the
organizational learning literature stresses the importance of the roles of individual learning and
team learning in creating organizational learning. The PR process provides a mechanism to
promote inquiry and dialogue among employees about organizational performance and
effectiveness of their collective actions which is a critical aspect of team learning. Thus far,
there is no previous study investigating the relationship between the use of PM systems and team
learning. Hence, team learning was also selected to study in this research.
In addition, organizational learning has been argued to be a facilitator of a firm’s capabilities and
competitive advantage (Schwandt & Marquardt, 2000; Senge, 1990). Empirically, organizational
learning has been found to be positively related to organizational performance (Baker & Sinkula,
1999a; Baker & Sinkula, 1999b). Further, based on the resource-based view of the firm,
organizational learning is expected to lead to improved operational and financial performance.
Nevertheless, previous studies also provide evidence of other mechanisms, in addition to
organizational learning, by which PM systems could enhance organizational performance
(Martinez & Kennerley, 2005a; Mausollf & Spence, 2008; Melkers & Willoughby, 2005).
Therefore, it can also be argued that there are direct links from the use of PM systems to
operational and financial performance apart from the indirect linkage through organizational
learning.
The organizational performance literature also points out the importance of the relationship
between non-financial and financial organizational performance and how organizational
performance can be justifiably evaluated through perceptual scales. Therefore, organizational
performance was operationalized as non-financial performance and financial performance and
was measured with existing scales found in the literature.
Further, it is beyond the scope of a single study to consider the influence of all individual
contextual variables on performance. An extensive body of research has provided evidence that
the appropriate design, implementation, use and refinement of PM systems are critical to the
effectiveness of the PM system. Martinez, Kennerley and Neely (2004) also argue that the
maturity of the PM system can influence the stability of PM outcomes. In their case studies,
Marinez et al. (2008) found the level of PM system maturity positively affects the effectiveness
of PM systems; business units with more mature PM systems tend to have higher confidence and
80

skills in applying performance data to help achieve better performance. Therefore, the PM
system maturity and performance review (PR) process maturity were selected as the contextual
factors to be studied.
In summary, the proposed research model is shown in Figure 2-11.
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Figure 2-11 Proposed Research Model.
As illustrated in the research model, it is argued that the use of PM systems will directly and
indirectly impact non-financial and financial performance through organizational learning and
that PM system maturity and RP maturity may have a significant influence on these
relationships.
This chapter concludes with the proposition to be tested in this research. A significant portion of
this research is developing and proposing a scale to measure PM use. The conceptual framework
of PM use has been described in section 2.2.2. As will be discussed in the next chapter, the PM
use construct (scale) was developed and tested following a well-established scale development
process. In addition, as there is no currently-available validated scale for measuring PM system
maturity and PR process maturity, the PM maturity scale was adapted from a previouslypublished but non-validated scale, while a new scale was developed for PR process maturity
based on the CMMI® concept. The detailed scale development process and the research
methodology are focal topics in the next chapter.
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CHAPTER 3. RESEARCH METHODOLOGY
This chapter describes the methods used to collect data and prepare information for use in testing
the proposition and research hypotheses described in Chapter 1. The research methodology
utilized is a large-scale field study using a survey questionnaire. Previous research that has
studied use of PM systems in terms of underlying processes has typically been based on small
number of case studies. This empirical investigation through large-scale survey research aimed
to improve generalizability of the analysis of the interrelationship between PM system use and its
impact on organization performance. Empirical data was gathered from PM system users in 24
countries through a web-based survey questionnaire.
This chapter begins with a description of the methods and procedures used for the development
of the instrument to measure PM use, followed by the proposed measurement scale for the study
variables. Existing survey scales were used where possible; however, actual item wording is
modified to reflect the specific context of the current research. Next, data collection procedures
are presented. Subsequently, data preparation is discussed and results of exploratory data
analysis in terms of sample demographics are provided. Later, the refinements of the newly
developed survey scales and the assessment of the psychometric properties of the survey scales
are presented. Finally, the chapter ends with an overview of the data analysis methodologies used
to test the research hypotheses.
3.1

PM Use Measurement Development

The process used in this research to develop measures of PM use was based on generallyaccepted principles of instrument design. The general procedure followed the six steps laid out
by Hinkin (1998) as shown in Figure 3-1 (left) along with the actual detailed process for the
development of the PM use instrument (Figure 3-1 right).
The process began with a literature review of PM and related literature to identify how PM use
has been previously operationalized. In Chapter 2, the initial literature review identified 30
studies. From this, the definition and the conceptual framework of PM use were proposed. In
this chapter, the systematic literature review was used to identify additional recommended and
reported practices associated with PM use (Step 1). Through a process of grouping similar
practices (similar to content analysis), fifteen distinct subprocesses were identified as significant
subprocesses. Because these emerging subprocesses were derived from the literature, a case
study was conducted to provide further support for these subprocesses, resulting in the
elimination of one subprocess (i.e., unlearning). In Step 2, PM practices grouped under each of
the fourteen subprocesses were content analyzed to identify significant themes to guide the
development of individual survey items. Next, initial survey items were written for each critical
theme (Step 3) and these items served as input to the content validity study (Step 4). The output
from this step provided initial refinement of the survey measurement items (Step 5). These
refined scales were then used to construct the measurement instrument (questionnaire) for a pilot
study (Step 6). The reliability of scales was evaluated and the final scales were used for data
collection in the full study (Step 7). In Step 8, internal consistency analysis and exploratory
factor analysis were used to detect possible reduction and further refinement of the measurement
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items (Step 9). Next, the revised scale was assessed for their psychometric properties (Step 10).
Finally, confirmatory factor analysis of revised scales should be tested and validated with an
independent sample to enhance the generalizability of the new scales; however, this step was not
within the scope of this research and is identified as an area for future research.
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Ste p 2

Identification of most s ignific ant
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Ste p 3
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for initial item r educ tion

Step 4 : C FA

Ste p 9

Refineme nt of the item s and
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Step 5 : C onve rgent/
Discr im inant Validity
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Figure 3-1 (Left) – General Scale Development Process (Hinkin, 1998, p. 106);
(Right)- Actual PM Use Instrument Development Process Used in This Research.
The remainder of this section discusses Steps 1 through 6, which will cover the first step of
Hinkin (1998), i.e., item generation and part of step 2; Steps 7 through 10 are discussed in
subsequent sections.
3.1.1

Item Generation

According to Hinkin (1998), the creation of items to assess a construct under examination can be
conducted inductively whereby the items are generated based on content analysis of the literature
or experts or subjects’ descriptions of the phenomenon and scales (sets of survey items) are then
derived, or deductively whereby a theoretical definition of a construct is developed based on an
understanding of the relevant literature and of the phenomenon to be investigated and items are
then generated. The inductive approach is typically used when the researcher explores an
unfamiliar phenomenon where little theory may exist, whereas the deductive approach is
appropriate in situations where some theory exists (Hinkin, 1998).
Spector (1992) recommends that researchers should first clearly define the construct based on
theory, then developing items that support the definition, and take a confirmatory approach to
83

validate the theoretical ideas guiding the creation of items. In addition, when working with a
complex construct, Spector (1992) also recommends that researchers should partition the
construct into several key dimensions to ensure the adequacy of the content domain and develop
a scale with multiple subscales by creating items for each separate dimension of the construct.
This research adopted the inductive approach to develop construct definitions. Following the
inductive approach, the initial review of PM and relevant literature was conducted to identify a
conceptual framework and existing scales that defined or operationalized PM use or related
constructs in order to guide the development of a theoretical definition of the PM use construct.
As described in Chapter 2, the conceptual framework delineating five key processes associated
with the use of PM systems (i.e., monitoring, evaluating, decision-making, taking-action, and
communicating and managing emergent and existing knowledge) was proposed. To ensure that
this process could produce an instrument strongly grounded in the literature, the systematic
literature review was conducted.
Table 3-1 presents the review protocol used to identify and select the studies for this research.
The electronic databases were selected based on databases utilized by the previous literature
review of PM literature (Franco-Santos et al., 2007). Post-1995 criterion was included because a
previous literature review on PM identified that the majority of PM publications had been
published since January 1995 (Neely, 2005). In addition, the exclusion of the trade press
research stream (i.e. publications which provide only shallow coverage of topic and contribute
little specific knowledge) helped ensure acceptable quality of the review.
Table 3-1 Literature Review Protocol.
Purposes
Search Strategy

Exclusion Criteria

Keywords
Databases

• To identify recommended practices or existing scales of PM system use
• Search the identified databases by specific keywords.
• Duplicate references from the databases were discarded
• Potential cross-references including not only journal articles but also
books, books chapters, conference papers and working papers were
identified whilst reading these articles.
An article will be excluded from the systematic review if one of the
following criteria is met:
• The majority of the article does not address the use of a PM system or
the use of non-financial performance measures
• The majority of the article focuses on individual performance
assessment or appraisal.
• The article is published prior to 1995 and after July 2008 or published in
trade press articles.
“Performance Measure*” OR “ Balanced scorecard” AND (“use” OR
“utilization” OR “Usage” ) in citation and abstract
ABI/ ProQuest
EBSCO- Business Source Complete
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Boolean
ABI

Boolean
EBSCO

((("Performance Measure*") OR (“performance management*”) OR PMS
OR BPM OR PMMS OR MCS OR ("Balanced scorecard")) W/3 ("use" OR
"utilization" OR "Usage" ) AND PDN(>12/31/1994) AND
PDN(<7/31/2008) AND NOT ("appraisal" OR "recruitment" OR "financial
economic*")) AND NOT AT(book review)
(AB "Performance Measure*" N3 us* or AB "Performance Measure*" N3
utilization or AB "balanced scorecard" N3 us* or AB "balanced scorecard"
N3 utilization)
Limiters in all searches - Scholarly (Peer Reviewed) Journals; Published
Date from: 199501-200807; Document Type: Article; Language: English

In total, 95 PM use publications were identified. While reviewing each reference, survey items,
recommendations and findings related to the use of PM system were collected and maintained in
a table along with their respective sources and brief description of the basis for practices (e.g.,
survey items, case study finding, etc.)
Overall, the review of the literature yielded 1083 practice items describing specific activities or
actions performed by users of PM systems within organizations. Initially, these individual
practices were grouped into five key processes described in the PM use framework. However,
through a process of grouping similar practices, fifteen distinct subprocesses were identified.
These subprocesses were then mapped with the proposed five key processes. Constitutive
definitions of these processes and their respective key process are shown in Table 3-2 below.
Table 3-2 Conceptual Definitions for Performance Measurement System Use Processes.
Key Process
Monitoring

Subprocesses
Gathering
Updating
Reporting

Evaluating

Clarifying
Analyzing
Interpreting

Definitions:
The action performed or policies instituted pertaining to…
The process of collecting performance data from different
sources to provide input to performance review process.
The process of preparing visual portrayals, reports and
presentations to reflect updated performance information
based on new performance data.
The process of distributing and sharing updated performance
information to decision makers.
The process of ensuring a common understanding of how
performance measures are defined or calculated and how
performance information is prepared.
The process of assessing performance levels, trends,
variability and comparing them to predetermined goals,
targets or standards.
The process of identifying causes to explain current
performance and extracting insights from performance
information.
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Key Process

Subprocesses

Definitions:
The action performed or policies instituted pertaining to…
Validating
The process of defining and evaluating relationships between
performance measures and the relationships between
improvement actions/strategies and performance measures
Forecasting
The process of projecting future performance based on
current performance and review process findings.
DecisionGenerating
The process of identifying potential improvement
Making
actions/strategies.
Justifying
The process of evaluating potential improvement
actions/strategies to identify the best course of action.
Deciding
The process of selecting a course of action and specifying
action plans.
Taking Action
Implementing The process of completing actions to put decisions into
practice.
Communication Disseminating The process of distributing performance information and
and Knowledge
review process findings to communicate to internal or
Management
external stakeholders.
Storing
The process of accumulating performance information,
review process findings, and lessons learned from the
performance review process for future reference and use.
Unlearning
The removal of obsolete performance information, decisions
and lessons learned or invalid assumptions to make way of
new ones, if any
Although the fifteen subprocesses are literature-based, the identification of these subprocesses
was based on the judgment of the researcher. Therefore, a case study was conducted to initially
test the relevance of these underlying processes of PM use in an actual setting, which is described
below.
3.1.2

Case Study of PM Subprocesses Assessment

3.1.2.1 Case Description
The case study company is a local manufacturing facility located in the southeastern U.S. which
is referred to as the motion control company (MCC). MCC is a large manufacturer of
electromagnetic, mechanical, and control products with more than 6,000 employees operating in
manufacturing facilities and design and engineering centers worldwide. Prior to the current
research, the MCC recently developed a more structured performance review in order to
continuously improve its strategic management system and to support recent efforts to accelerate
its product development process. As a part of the strategic management system, the company
had adopted a top-down approach of the performance review process to support their policy
deployment approach. Key performance indicators cascade down from the operating company
level to the business unit level and the factory level. On the contrary, the bottom-up approach is
applied for the product development review process. Once each project manager prepares key
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metrics information (referred to as a “workbook”), the data are aggregated for comparisons at the
business unit level and the product group level.
3.1.2.2 Review Process Assessment Methodology
The research methodology was adapted from previous research on assessing the effectiveness of
a performance review process in a service organization (Farris et al., in press). Data were
collected through direct observation of two performance review meetings and interviews with
five meeting participants. The primary objectives of the assessment are to provide initial support
for the underlying 15 processes of PM use and to identify any observed significant processes
absent from the literature and the current list. [Another objective of this study is to assess the
extent to which the company followed the prescriptions for an effective review process; see
Chearskul and Glover (2008) for additional information].
Direct observations of two MCC performance review process meetings were conducted in July
2008. Each meeting lasted about six hours. The first meeting was a monthly policy deployment
review at the business unit level (PD meeting). The meeting participants included the general
manager, product operation managers, business unit managers, the human resource director, the
customer support director and representatives from the design and engineering centers. The
meeting had 18 participants, 4 of which joined via telephone. The meeting agenda mainly
involved reporting of plant-level key performance indicators (KPIs) and progress on previous
action plans and improvement projects (Kaizen events) by product operation managers and
updating on key product development projects and key human resource issues.
The second meeting was a monthly product development review meeting in which the business
and project management issues of all active projects within the product groups were reviewed
(PPG meeting). There were 25 meeting participants, 11 of which joined via telephone. The
meeting participants included the general manager, the business unit managers, the project
managers, the product planning manager, the product development process manager, and
representatives from the design and engineering centers. The meeting agenda involved overall
status updates on projects across product lines and the review of key financial and other project
metrics, project milestones, and current business issues for each individual product development
project. The primary objective of the meeting was to allow each project manager to discuss
project management issues with higher-level management (e.g., seeking approval of key project
milestones and additional resources if needed, requesting management intervention, etc.).
Two observers were used in each meeting to capture detailed data on the meeting content. The
first observer recorded the amount of time spent discussing each metric (or project), and for each
metric (or project), the amount of time spent in each discussion mode. Nine discussion modes
were observed in each meeting. These discussion modes represent underlying subprocesses of
PM use hypothesized to be present during a performance review meeting which include
reporting, clarifying, analyzing, interpreting, forecasting, validating, generating, justifying and
deciding. The remaining six elements were excluded from the observation because, by
definition, they should be encountered outside a review process meeting (e.g., performance data
is collected, shared and put together into a report or presentation before the review meeting).
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These data were analyzed to evaluate the allocation of total time spent in each discussion mode.
The second observer recorded a script of the meeting content. The data were later analyzed to
provide richer information on the content of the meeting discussion and to support the evaluation
of the discussion modes conducted by the first observer.
Furthermore, interviews with five meeting participants were conducted during August and
September 2008. Each interview lasted 30-45 minutes. The interview guide had a total of 30
questions covering a number of different aspects of the process – planning, the meeting process,
distribution of performance results, etc. and strengths as well as opportunities for improvement.
The interview guide can be found in Appendix B.
3.1.2.3 Discussion of Results and Findings from Meeting Observations
The breakdown of the percentage of time spent in each discussion mode is presented in Figure
3-2. The analysis of distribution of time spent in the different discussion modes and the
examination of discussion content reveal that all nine elements were observed and no previouslyundefined practices were found (i.e., there were no discussion content elements that did not fit
one of the discussion modes defined prior to the observations). This finding, therefore, provides
preliminary support for the validity of the framework.
Further, the analysis of discussion modes showed that a significantly greater proportion of time
was spent in the reporting and analyzing processes than was spent in decision-making process.
This suggests that the current meetings were focused on problem-finding rather than problemsolving. Moreover, nearly half of the time spent during both meetings in the evaluating process
involved clarifying activities. A very small proportion was spent in forecasting and validating
activities. The analysis of meeting dialogue reveals that most of the clarifications involved the
explanations of data sources, calculation (operational definitions) of metrics, and suggestions for
appropriate presentation/display formats. This finding is consistent with results from the
previous case study (Farris et al., in press).
In addition, there is some evidence of structured analysis tools (e.g., Pareto analysis, cause-andeffect analysis) to support analysis. However, there was no evidence of a defined business
model that elicited managers’ tacit theories about relationships between metrics. There was also
no evidence of the use of statistical applications (e.g., control charts, correlation analysis,
regression analysis, etc.) to identify and empirically test causal relationships. The lack of a
defined business model and limited use of statistical tools may explain the lack of validating
activities in both meetings, i.e., the element was not observed in the PD meeting and contributed
less than 2% of total meeting time in the PPG meeting. The review of meeting content shows
that the time was spent on questioning previous rationale to initiate two poorly-performing
projects. However, there is no evidence of effort to further investigate these inquiries.
The quality of decision processes appeared to be stronger in the PPG meeting. The analysis of
meeting content shows that, on many occasions, the PD meeting group did not reach formal
decisions for problem-solving (e.g., next steps, resource allocation, etc.). Rather, most of the
decisions made were about acquiring additional data to support the analysis and interpretation.
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On the other hand, the PPG meeting’s decisions were primarily the resolution of project issues
and approval of project milestones. This difference is perhaps due to the clear project
management focus and a more structured review process within the PPG meeting; i.e., each
project manager specified whether the project required any milestone approval prior to the
meeting and came in with requests of required management intervention to resolve project
issues.
PD Meeting

PPG Meeting
Validate, 1.26%

Forecast, 2.10%
Interpret, 5.13%

Forecast, 2.18%

Validate, 0

Analysis, 4.01%

Decide, 5.32%

Justify, 9.10%
Analysis, 7.76%

Report, 34.11%
Report, 39.24%

Decide, 9.51%
Justify, 9.55%

Clarify, 11.00%
Clarify, 14.26%

Generate, 16.64%

Interpret, 11.79%

Generate, 17.04%

Figure 3-2 Distribution of Time Spent in Each Meeting by Discussion Modes.
(Case Study of PM Subprocesses Assessment)
3.1.2.4 Discussion of Results and Findings from Semi-Structured Interviews
Evidence for 14 of the 15 sub-processes was found based on interview data collected from five
meeting participants who regularly attended review process meetings or the direct observations,
as shown in Table 3-3. Although most of the respondents participated in both review process
meetings, they were asked to focus their responses only on the most frequently-attended meeting.
Consequently, three respondents were interviewed based on their experiences with the PPG
meeting and two respondents were interviewed based on their experiences with the PD meeting.
Further, because one interview was conducted with two interviewees at the same time, the
interview data is thus treated as if there were a single respondent. As a result, the final sample
contained four interview data sets (two for each meeting).
All but two processes can be identified based on interview comments. The clarifying process
evidence was based on the direct observations only. The unlearning process was not mentioned
by any of the respondents or observed during the meetings. The lack of evidence for unlearning
based on interview data can possibly be explained by two reasons. One is that the activities
associated with this process are implicitly assumed by the respondents, e.g., removing incorrect
performance information from the file. The other reason, perhaps more important, is that the
respondents were not directly asked about the process during the interview.
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Table 3-3 Summary of Interview Data on 14 Subprocesses of PM use.
Subprocesses
Interview Comments
Gathering
“For each measure, an individual’s name is assigned. So that person gathers
the data for the weekly reviews”
“I pull this information [financial data and project information] into a
dashboard and use them like a database. Here’s the raw data [show the excel
file] and from there I build macros that show how we want data to be
reported.”
“After we launch them [products] we have certain expectations about revenue
so we track that....We track its performance relative to what we thought it
would make for 24 months and then it goes into the regular business.”
Updating
“Project managers prepare Excel worksheets we called Tollgate workbook. It
is the communication tool for us to see how the project is going; ROI and all
key information are there….Another file is a process flow diagram…Graphical
representation of where you are in the overall product development process.”
“Everyone has to do a workbook so this tells us all of the information that you
need to make decisions.”
Reporting
“Performance information is presented at PPG OPCO [operating company]
level... Each business unit has one. [Person’s name] has the OPCO meeting
where all of the general managers show up and we review project... It usually
takes about 4 hours.”
“In the PD meeting, we spend about one hour on previous month financial data
and forecasts for future months...Other 7 hours on overall scorecard review.
We review counter measures, action plans for the things that are red [not
meeting goals]. If there is time, we review action plans for items that are
green.”
“Business unit manager look at all of our projects and touch base with the
project managers...Then the business unit managers meet with [the general
manager’s name] 2 days prior to PPG meeting to finalize agenda and prepare
[the general manager’s name] for any unusual things that may come up like
request for money or slip in project... to see if there is any additional
information that needs to be sent to him.”
Clarifying
No comment is directly observed. The sub-process was only observed through
the direct observation of the two meetings
Analyzing
“We used trend chart or graphs compared between planned and actual.”
“We set our own goals and compare the current levels with your goals”
Interpreting
“I know the root causes and the counter measures…I have my “story” built.
So I know what processes we need to break or create.”
“Countermeasures are discussed by the 5-whys. We have two Pareto Charts.
Where and Why…So if we’re missing sales, the Where Pareto would show
where in the Mid-west, Southeast, etc. and the 2nd Pareto shows the first Why
[most important] and then four more whys from there.”
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Subprocesses
Interview Comments
Validating
“At a top level there are balancing metrics…we don’t talk about on-time
[delivery] without discussing inventory turnover… we discuss relationships
that way. And we also discuss driver metrics with respect to higher level
metrics.”
Forecasting
“Looking at the dashboards... it also shows projections and graphs forecast vs.
planned”
“So on the project level, how many motors do we think we’re going to sell and
what’s the average cost… based on market, market segments and market share
and given what I know about market pricing, that makes projections…so all are
based on some sort of qualitative analysis.”
Generating
“An individual’s name is assigned [to each metric] and that person can be in
charge of determining counter measures with others.”
“Cross-functional team reviews the data. If there’s a problem, they determine
how to fix it... Then the team brings in their action plan.”
Justifying
“First I understand the current state, then use Pareto to determine the biggest
way to improve it.”
Deciding
“[Typical meeting outputs are] Approving spending money or spending
resources and of the resources that we have, where do we want those to go”
"[Typical meeting outputs are] Improved action plans, improved counter
measures, some actions to revisit “are these still the right things to be working
on”…because we may be working on things that are not as pertinent to the
business currently.”
Implementing “If you have a plan and you’re not meeting it, it shows up red... then you
should take action immediately…there is a formal countermeasure activity,
highly detailed or it can just be an informal change”
Disseminating “Action items sent out to the group…tollgates are highlighted in file…a part of
the process is to make sure that those are done”
“Performance information is communicated to all project team members by
project managers.”
“Summary of performance is communicated on Dashboard in the War room.”
“The war-room is for the growth and engineering side of the business and the
plant/plant manager has similar information posted.”
“We have a president’s letter which is a summary of the business and
breakthrough information and is just provided upwards [to the CEO].”
Storing
“Meeting minutes are kept for record.”
“We post the PD matrix…it’s available electronically through the intranet
site.”
“Everything’s on network. The PD matrix, bowling chart, and plans are placed
on the intranet.”
Unlearning
No comment related to unlearning was mentioned in interviews or observed.
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Taken together, the findings yielded support for the validity of the proposed framework for
assessing and evaluating performance review processes, except for the unlearning sub-process.
3.1.3

Identification of Most Important Themes

Based on the case study results and iterative process of identifying and grouping similar items
which utilized judgment by the researcher, unlearning was removed. As a result, the total of 14
subprocesses was used to guide the generation of survey items representing the concept of PM
use.
During the identification and grouping process, all 1083 practices items were reclassified into the
14 sub-processes based on operational definitions for the subprocesses shown in Table 3-2.
Within each sub-process, the categorized PM use practices were further grouped into a theme of
similar ideas. The process was an iterative one. While grouping the similar items into themes,
the count of the number of items assigned to each theme was recorded. Initially, 88 themes were
identified. In order to ensure that the PM use dimensions were distinct constructs, any themes
that related to other study variables such as PM maturity and RP maturity were screened out. For
the purpose of parsimony, any themes with only one item assigned to it were marked as
candidate for deletion and some were deleted based on judgment of the researcher. At the end,
1054 practices were kept in the potential item pool and 78 themes encompassing these 1054
practices were identified. At least four themes were identified for each of the 14 subprocesses.
[See Appendix C for a list the 78 themes along with their respective literature sources]. These
themes served as the major source of input for developing survey items.
3.1.4

Item Development

According to Hinkin (1998), there are several basic guidelines that should be followed in
developing scales (i.e., a set of items to measure a construct). First, "double-barreled" items
should be avoided and an item should focus on only a single idea. Second, all items should focus
on the same perspective, i.e., items representing behaviors should not be included in the same
scale as items represented outcomes of behaviors. Third, statements should be concise and
simple using language that target respondents are familiar with and understand. Forth, items
with negatively-worded or reverse-scored items should be used with caution (Hinkin, 1998).
Spector (1992) asserts that items should be written in plain English and avoid using jargon,
colloquialisms and expression, and the reading level of respondents should be taken into
consideration. Hinkin et al. (1997) adds that items that may introduce biased responses, i.e.,
leading questions, should also be avoided.
Following these guidelines, scale items were written to reflect each of the 78 themes. Ideally,
several statements that have slightly different shades of meaning should be generated for each
item and the best statement representing the item should then be selected (Lewis et al., 2005).
Because of the large number of items, a single statement, however, was written for each item.
Still, the wording of each statement was reviewed multiple times by the researcher and the
researcher’s advisor. Through this process, alternative statements were created for items that
were unclear and the best statement was selected for those items. Table C-2 in Appendix C
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provides the item statements together with the respective themes. Next, these items were subject
to a content validity study.
3.1.5

Content Validity Assessment

According to Hinkin (1998), the content validity assessment should be conducted once the items
are generated. Content validity is defined as “the degree to which the measurement instrument
spans the domain of the construct’s theoretical definition; it is the extent to which a measurement
instrument captures the different facets of a construct” (Rungtusanatham, 1998, p. 12).
Hinkin (1998) asserts that there is no one best technique for assessing content validity and no
technique can ensure that content validity is obtained. The available approaches can only provide
“content adequacy” for the new instrument (Hinkin, 1998). According to Polit and Beck (2006),
the assessment of content validity is a posteriori exercise of judgment used by a researcher to
evaluate the content relevance of a measurement instrument after careful conceptualization and
domain analysis during item generation. Tojib and Sugianto (2006) reviewed several content
validity approaches that have been employed in the information systems literature. They observe
that there are both qualitative methods (e.g., Delphi or Q-sort) and quantitative methods (e.g.,
Content Validity Ratio, Content Validity Index, etc.). Each approach has its own advantages and
disadvantages (Tojib & Sugianto, 2006). This research assessed content validity of the PM use
instrument using a modified version of Lynn (1986)’s Content Validity Index (CVI) that
incorporates Cohen (2008)’s κ as proposed by Polit et al. (2007) because this assessment can be
performed relatively quickly and easily while offering criteria to retain or delete items from an
instrument. Thus, a content validity study, conducted using a survey questionnaire, was used.
3.1.5.1 Content Validity Assessment Procedure
Prior to content validity survey administration, a Virginia Tech application for approval of
research involving human subjects was approved by the Institutional Review Board (IRB). An
Excel-based questionnaire containing the 78 written items was developed and sent to 18
international PM experts. These experts were identified from both the academic and practitioner
literature based on the following criteria: (1) has published papers on PM or related topics, e.g.,
performance management; (2) has taught or is teaching industrial seminars and/or university
courses on PM or related topics; or (3) has consulted or is consulting with organizations seeking
to develop PM systems.
Following Grant and Davis (1997)’s recommendation, the questionnaire, the survey instructions
and definitions of dimensions and terms used in the survey were sent together with an e-mail
inviting the experts to participate in the content review [The instructions are provided in Error!
Reference source not found.]. The experts were requested to evaluate and assign each
individual item on the questionnaire to one of the 14 subprocesses (Task I) and to evaluate how
relevant each individual item is for the assigned subprocesses on a 4-point scale with 1=not
relevant, 2=somewhat relevant, 3=quite relevant, 4=highly relevant (Task II) (Polit & Beck,
2006). In addition, the experts were asked to provide revisions related to clarity and
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representativeness of each item and assess the comprehensiveness of the entire instrument, and
suggest addition or deletion of items, if needed.
An adapted example of the content validity study questionnaire is shown below in Figure 3-3.
Please Specify
Process
1. Data for our review process are
collected on a timely basis

Please Specify Relevance of Item to
the Selected Process

1
Task I
Figure 3-3 Content Validity Survey Task.

2
Task II

3

4

Experts were asked to respond within a 3-week period. One week before the deadline, a followup email was sent to all experts who had not responded. Extensions were made upon experts’
requests. Four weeks after the invitation was sent, responses were compiled and summarized.
3.1.5.2 Content Validity Methodology
Prior to the assessment of content validity, the interrater agreement of the qualitative judgments
made from the sorting process (Task I) was evaluated. Three measures were used as indicators:
multirater kappa (Fleiss, 1971), inter-judge agreement index (Perreault & Leigh, 1989), and item
placement ratios (Moore & Benbasat, 1991).
Interrater agreement is often perceived as the standard measure to assess the quality of judgmentbased nominal data (Perreault & Leigh, 1989). High levels of disagreement among experts
indicate the possibility of poor operational definitions of categories, number of categories, and
experts’ competencies (Perreault & Leigh, 1989). For nominal data, Cohen's kappa is a viable
method for assessing the overall degree of interrater agreement after chance agreement has been
removed when two raters classified the same group of subjects (i.e., measurement items) into a
set of mutually exclusive categories (Cohen, 1960). In this study, multi-rater kappa, an extension
of Cohen’s kappa developed by Fleiss (2007), was applied because it works for any constant
number of raters giving categorical ratings to a fixed number of items (Fleiss, 1971). Kappa
values range from +1.00 to -1.00, with a positive kappa indicating that the observed agreement
among experts is greater than what would be expected by chance and a negative kappa indicating
that the observed agreement among experts is less than expected by chance (Cohen, 1960). Thus,
a kappa value of +1.00 exhibits complete agreement across raters; a zero kappa indicates that
agreements are no more than expected by chance; and a kappa value of -1.00 demonstrates
complete disagreement (Wynd et al., 2003). A minimum acceptable value of kappa of 0.60 is
usually recommended (see Wynd et al. (2003) for more information on the interpretation of this
statistic).
To avoid some of the problems associated with kappa, as discussed by Brennan and Prediger
(1981), Perreault and Leigh (1989) propose an alternative interrater agreement Ir index that
assumes the observed agreement between raters is a function of the true level of agreement (vs.
chance agreement). This agreement index also accounts for the reliability of the whole
classification process by including the number of categories and the competency of the raters in
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its conceptualization. Thus, this index improves the overly conservative characteristics of kappa
measures that assume fixed marginal distribution of each rater in assigning items (Perreault &
Leigh, 1989). The Ir index values range from 0.0 to 1.00; it is defined as zero when the
proportion of observed pairwise agreements between raters is less than what would be expected
if both raters were making totally random assignments to each category (Perreault & Leigh,
1989). The Ir index of 0.7 or greater is considered sufficient for an exploratory study whereas the
Ir index of 0.9 or greater is considered high agreement (Perreault & Leigh, 1989).
Further, this study also employed the item placement ratio to provide initial evidence of the
validity of the measurement items and the reliability of the proposed 14 sub-processes (Moore &
Benbasat, 1991). The approach examines the number of items placed by the panel of experts
within the targeted dimension (i.e., sub-process) and calculates the percentage of all experts
assigning items to the targeted dimension (Moore & Benbasat, 1991). A high degree of interrater
agreement is demonstrated by a high percentage of items placed in the targeted dimension. In
addition, a high degree of correct item placement across all dimensions suggests a strong
potential for construct validity and reliability of the scale (Moore & Benbasat, 1991). The
convergence and divergence of items within each sub-process also provide support for the
validity of the proposed sub-processes in that, when an item was consistently placed within a
particular sub-process, it was considered to demonstrate convergent validity with the related subprocess and discriminant validity with the others (Moore & Benbasat, 1991). Although Moore
and Benbasat (1991) do not provide established guidelines for determining acceptable levels of
item placement ratios, an overall hit ratio and item placement ratio of 70% or higher are
generally considered acceptable (Stratman & Roth, 2002) and a ratio of 80% is considered high
(Apigian et al., 2005; Nahm et al., 2002).
Regarding Task II, content validity of the PM use instrument was assessed using the modified
Lynn (1986)’s CVI with kappa statistic. Lynn (1986)’s CVI is used to establish the proportion of
agreement on the relevance of measurement items among the experts. The CVI approach
consists of two basic steps. The first step is the assessment of content validity of individual items
with the CVI being computed from the proportion of experts who assign a relevance rating of 3
or 4 to the item compared to the total number of experts (Lynn, 1986). In the second step, the
assessment of the overall scale is examined by calculating the instrument CVI as the proportion
of total items that were rated 3 or 4 by the experts to the total number of items (Lynn, 1986).
Lynn (1986) recognizes that this approach is subject to the possibility of agreement beyond
chance agreement; therefore, she recommends that a minimum of three experts should be used
and provides cut-off criteria to consider an item as content valid. These criteria are based on the
number of experts that must agree, and are provided for a varying number of experts used.
Nonetheless, several researchers argue that the multirater kappa should be used as an important
supplement to the CVI because it allows the researcher to determine the beyond-chance
agreement (Polit & Beck, 2006). Recently, Polit et al. (2007) extended the criteria proposed by
Lynn (1986) by applying the modified kappa statistic to adjust the item-CVI for chance
agreement on relevance (i.e., only taking into consideration the proportion of experts among
whom there is agreement for relevance). Based on this adjustment, Polit et al. (2007)
recommend that the item-CVI (I-CVI) should not be less than 0.78 regardless of the number of
experts. With respect to the scale-CVI (S-CVI), they suggest that it should be calculated from the
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average of the I-CVIs for all items on the scale and a content valid scale should have a minimum
S-CVI of 0.80, while an excellent content valid scale should have S-CVI at least 0.90 (Polit et
al., 2007). Any item that does not meet the criteria should be dropped from the instrument.
3.1.5.3 Discussion of Results and Findings from Content Validity Study
Seven out of the 18 experts participated in the content validity study (a 39% response rate). The
sorting results from Task I were used to compute multirater kappa (Fleiss, 1971), inter-judge
agreement index (Perreault & Leigh, 1989), and item placement ratios (Moore & Benbasat,
1991). Figure 3-4 illustrates the summarized results from this task.
Results of the analysis revealed a multirater kappa of 0.61 with the standard error of 0.01,
yielding a 95 percent confidence interval for kappa in the interval [0.63, 0.60], which represents
substantial or good agreement among the expert panelists. Further, a two-tailed test of the
statistical significance of kappa concluded that the observed interrater agreement for the
assignment of the items did not occur by chance (z =84.59, p < 0.000). Inspection of the
multirater kappa statistics on each 14 sub-process revealed that the kappa values range from 0.46
to 0.85, indicating at least fair agreement among the expert panelists in the sorting task for each
of the sub-processes. The 95 percent confidence interval for each multirater kappa value did not
include zero indicating that the agreement in assignment to each sub-process is significantly
better than chance.
Additionally, Perreault and Leigh’s agreement index was computed for each pair of experts. The
degree of agreement between each pair of seven experts ranged from 0.64 to 0.89, with an
overall average of 0.78, providing sufficient justification for interrater agreement. A closer
inspection of the judge-pair indices revealed lower agreement among expert number 1, 2 and 3.
Examination of their ratings revealed that some items were assigned to non-targeted but adjacent
sub-processes in the drop-down menu, indicating potential assignment error due to user error.
The item-placement ratio is illustrated in Figure 3-4 using Moore and Benbasat's (1991) format.
The results provide additional insights into the performance of the proposed measurement scales
and any potential problem areas. Each of the 14 sub-processes is listed in the rows of the table.
For example, the Gathering dimension has six items, providing a perfect item placement value of
42 (6 items x 7 experts). Results yielded an item-placement ratio of 83%. For this sub-process,
35 judge-items were classified as intended under Gathering, while four were classified under
Implementing, two under Clarifying, and one under the Analyzing dimension. Examination of
the diagonal of the matrix shows that, with a total theoretical maximum of 546 target placements
for the entire survey, 406 hits were achieved. On average, 74% of items were correctly classified
by the expert panel, which is considered sufficient for an exploratory study. The proportion of
correct classifications ranged from 54 percent (for the Validating dimension) to 95 percent (for
the Clarifying dimension). The ratios highlight potential problems for the Deciding (57%),
Updating (57%), and Validating (54%) dimensions. Examination of these rows shows that the
corresponding measurement items might be too ambiguous, as they appear to fit in more than
one dimension. For example, the Deciding items were classified into the Forecasting dimension.
A closer look of these misclassified items showed that these items represent the concept of
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setting and revising performance targets, which by current item wordings could be difficult to
differentiate from Forecasting. Finally, examination of the off-diagonal entries in the assigned
dimensions based on columns with a high number of entries indicates that items in the
Interpreting, Reporting, and Forecasting dimensions might be too ambiguous and should be
further examined. Accordingly, these items were noted for further revision or elimination from
the item pool.
Assigned Dimension
Intended
Dimensions
(No. of items)
Gathering (6)

GA

UP

RE

36
2

9
30
2

35

Updating (9)
Reporting (6)
Analyzing (6)
Interpreting (5)

4

Validating (8)

1

Forecasting (3)

AN

IN

VA

FO

1
11
36
2

GE

1
3
28
12
1

1
4

Deciding (9)

1
2

6
18

1

Total Number of Items

ST

1
7

1

1

3
1

1
1

1
9

1

24
2
3

Implementing (5)

Storing (5)

DI

4

1
30
1

IM

20

Justifying (5)

1
1

DE

1
1

Generating (4)

Disseminating (4)

JU

2
6

1

Clarifying (3)

CL

1
78

2
28
5
1

2
2
36
3

4
28

Total Hit

406

1
Total Item Placement

546

1
25
1

2
32

Total
Item
Hit Placement
%

42
63
42
42
35
56
21
21
28
35
63
35
28
35

Overall Hit Ratio

83%
57%
71%
86%
80%
54%
86%
95%
86%
80%
57%
80%
89%
91%
74%

Overall Average
Kappa
Ir

Kappa j
Std. error (kj)
Kappa j/Std.
error
95% lower lC
of Ir
Evaluation

0.85 0.48 0.52 0.71 0.46 0.47 0.64 0.61 0.71 .0.55 0.50 0.68 0.65 0.84 0.61
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.04 0.04 0.01

0.78
0.09

19.26 10.79 11.82 15.95 10.49 10.63 14.53 13.69 15.72 12.46 11.37 15.41 14.77 18.91 84.59

-

0.76 0.39 0.43 0.62 0.38 0.38 0.56 0.52 0.62 0.46 0.42 0.59 0.57 0.75 0.60

0.69

Excelle Fair
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Figure 3-4 Summary Results from Task I.
Prior to the calculation of the item-CVI from the relevance rating (Task II), six measurement
items that had fewer than three experts agreeing on the same dimension were eliminated, to
adhere to Lynn (1986)’s recommendation of a minimum of three experts. One item that had more
than three experts assign it to the correct dimension but four experts assign it to the same
incorrect dimension was dropped since the item was too ambiguous. Further, only ratings from
experts that assigned to the correct dimension were used to calculate the item-CVIs. In the end,
fifty-five items that represent excellent level of content validity (i.e., I-CVIs equal to or greater
than 0.78) were retained. Among these 55 items, 25 items had I-CVIs equal to 1.00, denoting
excellent content validity at 100% agreement. The S-CVI for the entire PM use instrument
resulted in an average of 93% agreement, exceeding the recommended level of a content-valid
scale. [see Chearskul (2009) for more details] Appendix E provides a summary of this analysis.
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3.1.6

Refinement of Items

In order to allow for item elimination during subsequent scale validation, it was decided that the
initial scale should include a minimum of three items per sub-process and a minimum of four
items per key process. Examination of content-valid items for each sub-process and key process
revealed that the Updating and the Clarifying sub-processes and the Taking-action key process
did not meet the requirement. Consequently, four previously discarded items corresponding to
these dimensions were closely examined together with qualitative remarks from the panel of
experts. Although, all four items were rated at least at a level of fair validity (i.e., modified kappa
values are greater than 0.4), only three were retained. First, one item intended to measure the
Updating sub-process was misclassified but was rated as relevant by six out of seven experts;
thus it was revised to reduce ambiguity of the item wording and retained. Another item
measuring the Taking-action key process was also maintained because it was correctly classified
by all seven experts. Lastly, one item belonging to the Clarifying sub-process was revised based
on the same comments made by two experts on its wordings and retained. At the end of the
content validity assessment stage, a final fifty-eight items were retained in the PM use instrument
representing a scale-CVI of 90%, meeting the recommended level for an excellent content
validity. Table 3-4 provides a summary of content validity findings by scale for the 58 retained
items. Expert comments and recommendations were incorporated into item and instrument
revisions to improve the final items. In particular, problems with wording, clarity of meaning,
construction of the item in terms of English grammar, and repetition were reviewed and revisions
were made.
Table 3-4 Summary Results for 58 Remaining Items.
PM Use
Key Processes
Monitoring

Evaluating

Decision-Making

Taking-Action
Communication
&Knowledge Management
Total

PM Use
Subprocesses
Gathering
Updating
Reporting
Clarifying
Analyzing
Interpreting
Validating
Forecasting
Generating
Justifying
Deciding
Implementing
Disseminating
Storing

No. of
Average Average
Remaining I-CVI
S-CVI
items
4
0.89
0.88
3
0.83
4
0.92
3
0.89
0.92
5
0.90
5
0.97
8
0.95
3
0.90
3
1.00
0.92
4
0.88
5
0.87
4
0.81
0.85
3
4
58

0.83
0.88

0.85
0.90
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3.1.7

Pilot Study

The main objectives for the pilot study were to evaluate the psychometric properties of the
survey scales and examine the practicality of the questionnaire administration (Forza, 2002). A
survey questionnaire was created based on the items remaining after the content validity study
together with operational measures of other study variables. The survey was organized into 7
sections. The first section asked for general information about the performance measurement
system and the performance review process. The next four sections focused on the study
variables. The last two sections asked about the demographic information and time to complete
the survey and general comments regarding the survey. All survey items of study variables with
an exception of the Organizational Performance were measured with a 6-point Likert-type scale
with 1= Strongly Disagree; 2= Disagree; 3= Tend to Disagree; 4= Tend to Agree; 5=Agree;
6=Strongly Agree. The 6-point scale was chosen because it does not include the ambivalent
middle rating and the coefficient alpha reliability has been shown to improve up to the use of 5point Likert-type scales and then level off at a much smaller rate with more scale points (Hinkin,
1995).
Following Forza (2002), the pilot study was carried out in three steps: (1) pretest with other
graduate students; (2) pretest with a group of potential respondents; and (3) pilot test with a small
sample. Prior to the pilot survey administration, a Virginia Tech application for approval of
research involving human subjects was approved by the Institutional Review Board (IRB).
Data was collected by a web-based survey administered to the target participants using
SurveyGizmo™ 2.6 Student Edition web survey platform. The comments from the pretest with
five ISE graduate students and three potential respondents were used to revise the survey
instructions and improve the user-friendliness of the questionnaire. The revised questionnaire
was piloted with a convenience sample of 184 individuals selected through personal and
professional networks. The target respondents were participants of performance review meetings
who have participated at least twice in the review process meeting where a well-defined set of
organizational level performance measures is reviewed at least annually. Multiple respondents
from an organization were encouraged.
Within a 14-week period, 57 usable questionnaires were received from PR process attendees in
twenty-two organizations across thirteen countries, for a response rate of 31%. Of the 57
responses, eight were partial responses, which brings the response rate down to 26%. Note that
the response rate was estimated as the percentage of the number of usable returned
questionnaires to the number of e-mail invitations sent. Because some participants forwarded the
e-mail invitation to their colleagues, a completely accurate response rate could not be calculated.
The final sample is comprised of 12 English-speaking respondents and 45 respondents having
English as a second language. There were no significant differences in average times to complete
the survey, providing some evidence for lack of linguistic problems and appropriateness for use
with English as a second language populations as well as native English speakers. The ratio of
respondents from the public sector to the private sector is 62:38. The majority of the participants
are senior or middle managers (64%) with 2-5 years experiences in their current roles (52%) and
more than five years employment with their organization (74%). Error! Reference source not
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found. F-1 in Appendix F provides information on the size, industry, functional area, and length
of employment in the companies and current positions of respondents for the pilot study.
The examination of the respondents’ experiences with the performance review processes
indicated that the majority of respondents attended the performance review meeting that is
scheduled at least twice a year (89%), and 96% had attended the meeting at least twice in the
past 12 months3. Seventy-one percent of respondents reported having attended performance
review meetings with 5 to 20 participants and less than 15 performance measures reviewed.
Sixty-three percent of participants report significant changes in their performance measurement
system in the past 24 months. Of this number, 67% of respondents agreed or strongly agreed that
the changes had been successful. Appendix F presents more information on frequency, number
of participants and modes of performance review meetings, as well as number and categories of
performance measures included in the performance measurement systems.
The reliability of the survey scales was evaluated by computing Cronbach's alpha for each
subscale (Cronbach, 1951). All PM Use subscales demonstrated acceptable reliabilities (i.e.,
meeting a minimum alpha of 0.70). Table 3-5 presents the summary of PM Use measurement
items along with the respective Cronbach's alpha of each subscale. Note that these items were
randomly ordered in the questionnaire.
Table 3-5 Operationalized Measures for PM Use.
PM Use
Dimension
Monitoring
(Alpha=0.90)

Survey Items
RP11
RP14
RP15
RP16
RP20
RP35
RP39

Evaluating
(Alpha=0.96)

RP48
RP50
RP1
RP2

Performance portrayals and/or reports are updated in a timely
manner.
Methods and tools used to collect performance data are effective.
The performance data collected are reliable and valid.
Procedures for collecting performance data are well-defined
Performance data are collected on a timely basis.
Performance information is distributed promptly and sufficiently in
advance of the performance review meeting.
Visual and graphical methods are used to portray performance
information.
Performance portrayals and/or reports are concise and meaningful.
We receive results on key performance measures on a regular basis.
We consider relevant context information when trying to explain and
understand performance results.
Based on our review of performance information, we predict future

3

Six respondents (from 3 organizations) reported having attended 2-3 review meetings that scheduled
once a year. Perhaps, even though the review meetings were scheduled on an annual basis, the actual
meeting cycle could be shorter or longer than 12 months (i.e., shorter than 12 months in these cases).
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PM Use
Dimension

Survey Items

RP3
RP6
RP8
RP9
RP10
RP15
RP19
RP21
RP22
RP24
RP25
RP26
RP29
RP30
RP32
RP37
RP38
RP41
RP44
RP46
RP49

performance on key measures.
We verify the impact of improvement actions on results for key
performance measures.
We compare our current performance levels to expectations such as
goals or targets.
We use performance information and findings to verify our
assumptions about the business.
We hypothesize how planned improvement actions will impact key
performance measures.
The performance review process enables us to focus our attention on
the most critical areas.
We compare our current performance levels to historical performance
to identify trends over time.
We use structured methods and tools to predict future performance.
The methods and tools we use to analyze performance levels and
trends are effective.
We seek to identify causes to explain current performance levels.
We compare our current performance levels with performance of
similar units or organizations.
We use visual representations such as a strategy map or a causal map
to portray proposed causal relationships.
The performance information we review enables us to anticipate the
future direction of the organization.
We use analysis methods and tools to test hypothesized causal
relationships.
Definitions of key performance measures are clearly understood by
everyone.
We verify the proposed causal relationships between different
performance measures.
We understand how the performance data are obtained or calculated.
We assess and understand variation in performance levels of key
measures.
We use structured methods and tools to seek causes to explain current
performance.
We take a holistic perspective when we create insights and meaning
from performance information.
We revise our hypothesized causal relationships based on new
evidence.
We define proposed causal relationships between different
performance measures.
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PM Use
Dimension

Survey Items
RP54

DecisionMaking
(Alpha=0.92)

RP7
RP12
RP13
RP17

RP29
RP31
RP36
RP42
RP43
RP45
RP47
RP53
Taking-Action
(Alpha=0.80)

RP18
RP40

Communication
& Knowledge
Management
(Alpha=0.87)

RP51
RP56
RP27
RP33
RP34
RP4

We understand the performance portrayals and reports presented to
us.
We use performance information to support decisions at operational
levels.
We evaluate potential improvement actions based on facts and
performance review findings.
We evaluate potential alternative actions based on well-defined
criteria.
Based on our performance review, we decide how resources should
be allocated or altered to support implementation of improvement
actions.
We evaluate potential improvement actions by considering their
strategic importance.
Relevant stakeholders, such as employees, are engaged in identifying
potential solutions and improvement actions.
We consider both costs and benefits for each potential improvement
action before selecting a course of action.
Decisions we make support proactive performance improvement.
Once problems or opportunities are identified, we define potential
improvement actions.
We make decisions to manage or improve performance when it is
clear that action is needed.
Once improvement actions are determined, we define clear action
plans with tasks, priorities, etc.
Based on our performance review, we decide on the best course of
action to address problem areas.
We use structured methods and tools to facilitate implementation of
improvement actions.
We allocate sufficient attention and resources to implement
improvement actions.
Decisions we make are put into action.
Action plans for improvement are implemented in a timely manner.
We communicate performance information and review findings to
internal stakeholders within the organization.
We use multiple means to share performance information and review
findings with stakeholders.
We use effective methods to store and make performance information
and knowledge available.
We identify and document lessons learned from our review process
(e.g., findings, best practices, etc.).
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PM Use
Dimension

Survey Items
RP5

The performance information we share with stakeholders is organized
in a simple and meaningful way.
RP52 Historical performance is documented and made available for
decision-makers and stakeholders.
RP55 Decisions and findings from the performance review are documented
for future reference and use.
Note: Cronbach’s alpha from the pilot study is shown in the parentheses.
Next, operationalized measures of the remaining study variables are presented. As indicated
earlier, these measures were also tested in the pilot study prior to the full study to evaluate their
reliability.
3.2

Operationalized Measures for Technical and Outcomes Factors

3.2.1

Operationalized measure for PM Maturity

As discussed in the previous chapter, no scale for PM maturity found in the literature has been
validated. A 19-item self-evaluation questionnaire developed by Schiemann and Lingle (1999)
was adapted into 16 measurement items. Three items related to the refinement and review of
performance measures and the use of data from the PM systems to revise the business were
dropped from the survey due to the overlap with content of the PM use scale. One item focused
on a linkage between organizational level performance measures and individual competency
targets was also dropped to eliminate potential confusion between the PR process and the
performance appraisal process. Another question regarding different types of performance
measures used was adapted to focus on using a balance between financial and non-financial
measures. Two items captured linkages between organizational measures and team and
departmental measures were combined. In addition, one item related to how the performance
measures are aligned with users’ domain of responsibility and under the users’ sphere of
impact/control were added to the scale to reflect critical characteristics of performance measures
that had not been previously covered in the scale. Each item is presented in Table 3-6.
Table 3-6 Operationalized Measures for PM Maturity.
Source: Adapted from Schiemann and Lingle (1999)
PMM1
PMM2
PMM3
PMM4
PMM5

Survey Items (Cronbach’s Alpha = 0.90)
We look at the vital few performance measures to evaluate the overall performance of
the organizational unit.
The performance measures we track are aligned with our organization's strategy.
Our management leadership team agrees on how to measure strategic success.
The measures we track are controllable by those being evaluated.
The measures we track reflect a good balance between desired results and the
organizational drivers of those results i. e. use of lagging and leading measures
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Survey Items (Cronbach’s Alpha = 0.90)
The measures we track reflect a good balance between short term and long term goals
The measures we track reflect a good balance between financial and non-financial
performance
PMM8 The organizational strategy is consistently communicated throughout the organization
PMM9 Specific targets have been set for each of our key performance measures
PMM10 Subunits and employees feel ownership of the measures under their responsibility
areas
PMM11 The measures we track are consistent across different organizational levels
PMM12 The measures we track are cascaded down to team or individual levels
PMM13 Our performance measures are linked to reward and recognition systems
PMM14 We hold ourselves accountable for improving performance in all key performance
measures
PMM15 Our performance measurement system is supported by an easy to use technology
based system
PMM16 We continually evaluate and improve our performance measures and measurement
system
Note: Cronbach’s alpha from the pilot study is shown in the parentheses.
PMM6
PMM7

3.2.2

Operationalized measures for Performance Review Process Maturity

Similar to the PM maturity scale, no scale for PR process maturity (also called RP maturity) was
found in the PM literature. Hence, a 13-item scale has been adapted from previous new product
development process quality assessment scale by Farris, Van Aken, Letens, Ellis, and Boyland
(2007). The scale was previously used to evaluate the quality of failure mode and effects analysis
(FMEA) and production preparation process (3P) procedures based on the generic goals (GG)
and generic practices in the level 2 CMMI ® model (Farris et al., 2007). In addition to generic
goals and practices in level 2 CMMI®, this research added those applicable goals in the higher
maturity levels, i.e., any goal with conceptual overlapping with the PM use scale was omitted.
Table 3-7 provides the summary of CMMI generic process and associated survey items.
Table 3-7 Operationalized Measures for RP Maturity.
Generic Goals
Survey Items (Cronbach’s Alpha = 0.93)
GG2.1 Establish and maintain an
PRM1 The objectives of the review process are well
organizational policy for planning and
defined.
performing the process
GG2.3 Provide adequate resources for PRM2 Sufficient resources are allocated for executing
performing the process, developing the
the review process (e.g., materials, facilitation
work products and providing the
support, sponsor support, etc.)
services of the process
GG2.4 Assign responsibility and
PRM3 It was clear who was responsible for doing what
authority for performing the process,
in the review process (e.g., planning, data
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Generic Goals
Survey Items (Cronbach’s Alpha = 0.93)
developing the work products and
analysis, etc.)
providing the services of the process
GG2.5 Train the people performing or PRM4 Those participating in the performance review
supporting the process as needed
process have necessary skill and knowledge
GG2.6 Place designated work products PRM5 The right people were involved in the
of the process under appropriate levels
performance review
of control
GG2.7 Identify and involve the
relevant stakeholders of the process as
planned
GG2.8 Monitor and control the
PRM9 We periodically evaluated the effectiveness of
process against the plan for
the performance review process.
performing the process and take
appropriate corrective action
GG2.9 Objectively evaluate adherence PRM7 When we conduct the review process we adhere
of the process against its process
to the defined objectives and procedures.
description, standards, and procedures,
and address noncompliance
GG3.1Establish and maintain the PRM6 The way the performance should be conducted
description of a defined process
is well define and documented.
GG4.1 Establish and maintain
PRM8 Measures are used to determine the
quantitative objectives for the process,
effectiveness of the performance review process.
which address quality and process
performance, based on customer needs
and business objectives
GG4.2 Stabilize the performance of
PRM9 Combined with GG2.8
one or more subprocesses to determine
the ability of the process to achieve the
established quantitative quality and
process-performance objectives
GG5.1 Identify and correct the root
PRM10 If necessary we make changes to the
causes of defects and other problems
performance review process to improve its
in the process
effectiveness.
GG5.2 Ensure continuous
improvement of the process in
fulfilling the relevant business
objectives of the organization
Note: Cronbach’s alpha from the pilot study is shown in the parentheses.
3.2.3

Operationalized Measures for Organizational Learning

Organizational learning was chosen as a social system outcome of the use of PM systems.
Previous study on the impact of PM systems on organizational learning has measured
organizational learning through interaction and communication-related scales (Chenhall, 2005;
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Choe, 2004) or learning orientation scale (Henri, 2006b; Widener, 2007). No previous study has
studied the impact of PM systems on shared vision, systems thinking and team learning aspects
of organizational learning. Hence, three survey scales were adapted to measure these three
aspects of organizational learning. Shared vision was measured by a 4-item scale (α =0.72)
originally developed by Sinkula, Baker and Noordewier (1997), which has been validated in
subsequent studies (Calantone et al., 2002; Chan et al., 2003).
Systems thinking was measured by a 3-item scale adapted from a systems orientation scale found
in Hult and Ferrell (1997)’s organizational learning capacity measurement instrument. The
original scale has four items with alpha of 0.89; however, one item was dropped due to its close
relation with the PM use scale.
Team learning was measured by a 4-item scale (α of the original scale =0.75) previously used by
Van Der Vegt and Bunderson (2005). Although a review of team learning scale found many
potential learning scales, this scale was selected because it had been successfully applied in
multidisciplinary team environments and its contents did not overlap with the PM use scale.
Each item is described in Table 3-8.
Table 3-8 Operationalized Measures for Organizational Learning.
Construct
Shared vision
adapted from Sinkula,
Baker and Noordewier
(1997)
(Cronbach’s Alpha =
0.87)
Systems thinking
adapted from Hult and
Ferrell (1997)
(Cronbach’s Alpha =
0.87)
Team learning
adapted from Van Der
Vegt and Bunderson
(2005)
(Cronbach’s Alpha =

ShdVsn1
ShdVsn2
ShdVsn3
ShdVsn4
SysThk1
SysThk2
SysThk3
TrmLrn1
TrmLrn2
TrmLrn3

Survey Items
There is a well-expressed concept of who we are and
where we are going as a business unit.
There is total agreement on our organizational vision
across all levels, functions, and divisions
All employees are committed to the goals of this
organization.
Employees view themselves as partners in charting the
direction of the organization.
Employees have a good sense of the interconnectedness of
all parts of our organization.
Employees understand the basic value chain within our
organization and how our work fits into that chain.
Employees understand where all activities fit-in in our
organization.
Employees criticize each other’s work in order to improve
performance
Employees freely challenge the assumptions underlying
each other’s ideas and perspectives
Employees engage in evaluating their weak points in
attaining effectiveness
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Construct

Survey Items
TrmLrn4 Employees utilize different opinions for the sake of
obtaining optimal outcomes.
Note: Cronbach’s alpha from the pilot study is shown in the parentheses.
0.90)

3.2.4

Operationalized Measure for Organizational Performance

A composite measure of financial performance and non-financial performance was used in order
to operationalize organizational performance. Respondents was asked to indicate how their
organizational unit performed over the past 12 months relative to organizations doing the same
kind of work on a 6-point Likert scale with 1= much worse; 2= worse; 3= slightly worse; 4=
slightly better; 5=better; 6=much better.
Non-financial performance was measured by a 7-item scale (α =0.82) adapted from Lόpez, Peόn
and Ordás (2005). The original scale was measured by levels of agreement with the item
statement; therefore, the wordings were changed and maintained only on the performance areas
that the items were intended to measure.
Financial performance was measured by a 3-item scale adapted from Reinartz, Krafft, and Hoyer
(2004). In order for the item to be applicable to all respondents, i.e., both private and public
organizations, the item concerning profitability was omitted. Each item is described in Table
3-9. Note that the items were randomly ordered in the survey questionnaire.
Table 3-9 Operationalized Measures for Organizational performance.
Construct
Non-Financial
Performance adapted
from Lόpez, Peόn and
Ordás (2005)
(Cronbach’s Alpha =
0.92)

Perf1

Survey Items
Quality of products, services or programs

Perf2
Perf3
Perf4

Success rate in new product, services or programs launches
Customer satisfaction
Level of innovation

Perf5

Adaptation to the changing conditions of the environment

Perf6
Perf9
Perf7
Perf8
Perf10

Employee satisfaction
Organizational reputation in its sector
Cost Performance
Business growth
Overall financial performance

Financial Performance
adapted from Reinartz
et al.(2004).
(Cronbach’s Alpha =
0.83)
Note: Cronbach’s alpha from the pilot study is shown in the parentheses.
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3.3

Data Collection Procedure

3.3.1

Population and Sample

The primary objective of this research is to evaluate the impact of PM system use on
organizational performance; therefore, PR process participants at the organizational level are
appropriate subjects. These participants are assumed to have direct experience with PM systems
and possess knowledge about their organization’s performance. Accordingly, the target
population for this study is the PR process participants within an organizational unit where a
structured performance review process in which managers/leaders meet together at a
predetermined time in the business cycle to review a defined set of performance measures
(performance metrics/KPIs) to make decisions about the performance of the organizational unit.
It was determined that the target respondents included in this research must satisfy the following
criteria:
(1) employed in either an independent organization or a strategic business unit within a
multiple business organization that has more than 100 employees; and
(2) have participated at least twice in the review process meeting where a well-defined set of
organizational level performance measures is reviewed at least twice a year.
The first criterion is defined to ensure that formal PM systems are in place (Henri, 2006b). It is
expected that organizations with fewer than 100 employees may be less likely to have welldefined areas of responsibilities (Brownell & Dunk, 1991) and less likely to have a real need for
complex management systems like PM systems (Hoque, 2004). The second criterion is required
to make certain that respondents have the best knowledge about the PM systems and have direct
experience with the use of PM systems. Further, as this research aimed to develop a PM use
measurement instrument that could be applied in either manufacturing or service organizations
and either private or public organizations, no restriction in types of organizations were applied.
Because there is no readily available database for this population, the purposive sampling frame
was originally set to US organizations with more than 100 employees listed in the Hoover’s
company records in the LexisNexis database. After taking into consideration the number of
sample size needed and costs of postal survey, it was decided that an electronic survey would be
more appropriate, given that the target respondents should all have internet access. Nonetheless,
because the e-mail addresses of the company’s management were provided with the Hoover’s
database at a high cost, the e-mail addresses were purchased from an alternate list vendor i.e.,
RSA list Services.
Prior to the purchase, RSA was asked to provide estimates of organizations in their database that
satisfied the following criteria: (1) companies that are registered as U.S. corporations; (2)
corporations that listed the United States as their primary physical location; (3) corporations with
revenues greater than or equal to 10 million U.S. dollars and greater than or equal to 100
employees. These organizations were either strategic business units (SBU) (i.e., divisions of
larger companies) or independent companies. Using the described screening process, a total of
31,932 organizations were identified.
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The instruction for drawing systematic and stratified samples based on revenues and industry
classification was given to the vendor. Due to cost constraints, 5,000 organizations were
purchased to form the initial sample frame for this study. After several replacements and
adjustments of duplicate records, the final sample included 5,256 organizations, which consisted
of 2,213 organizations with revenues greater than or equal to 1 Billion U.S. dollars including the
Fortune 1000 companies and 3,043 organizations with revenue between 10 Million and 1 Billion
US dollars. The industry breakdown of the latter is shown in Table G-1 in Appendix G.
The target respondents were identified from top management teams of these 5,256 companies
Following previous studies (e.g., Henri, 2006b; Henri, 2006c), top management team is defined
as “the top two tiers of an organization’s management which include chief executive officer
(CEO) or general manager, chief operating officer (COO), chief financial officer (CFO), and the
next highest management tier of a firm (i.e., senior vice-presidents)” (adapted from Henri, 2006c,
p. 88). Top management teams have been used as target respondents in previous PM research
using surveys (e.g., Chenhall, 2005; Henri, 2006b). Still, to ensure that the most suitable persons
participate in the survey, it was requested in the survey invitation that the most senior manager
who had comprehensive knowledge of the performance measurement systems be involved in the
survey.
Nevertheless, given the survey length and estimated time to complete the survey (about 30-35
minutes), it was decided that additional sampling frames were needed to cope with an expected
low response rate from difficult to reach population such as top management and to increase
generalizability of the results. Winners of the Baldrige National Quality program whom contact
information were publicly available on the NIST website were added to provide another
sampling frame. Further, 38 state and local quality programs associated with the Baldrige
program were contacted. Six state programs provided contact information of their past winners.
Additionally, a convenience sample through researcher’s networks and several PM or BSC
online networks were added to provide additional sampling frames for in this study. The details
of these sampling frames are shown in Table G-2 and Table G-3 in Appendix G.
To ensure that only those who have used the PM systems participate in the survey, the invitation
included instructions stating that prior experiences with the PR process meeting and familiarity
with the organization’s PM systems is necessary to take the survey. Further, to identify qualified
respondents, the first section in the questionnaire asked the respondents to specify whether they
have attended the PR meeting at least twice in the past 12 months and the demographic section in
the questionnaire asked the respondents to specify the number of full-time employees in their
organizational unit.
In summary, the final samples made from medium to large organizations worldwide and
included members of the purchased mailing list, winners of national and state quality programs,
members of online forums and members of researcher’s networks.
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3.3.2

Mechanics of the Questionnaire Administration

Similar to the pilot study, data was collected by a web-based survey administered to the target
participants using SurveyGizmo™ 2.6 Student Edition web survey platform. Web-based surveys
are becoming increasingly prevalent in survey research. They are less costly, more convenient,
and provide more control than postal surveys (Couper, 2000).
With minor adjustments to the questionnaire after the pilot study, two identically structured
questionnaires were created on the SurveyGizmo™ website. One was for the purchased e-mail
list and the Baldrige and State Program winners (hereafter referred to as “Non-Forum list”),
which the e-mail addresses were available; and the other was for the remaining sampling frames
i.e. online network forums and research networks (hereafter referred to as “Forum list”). The
survey was organized into six sections. The first section, served as a screening section, asked for
general information about the performance measurement system and the performance review
process. The next four sections focused on the study variables. The last two sections asked about
the demographic information and general comments regarding the survey. The participants were
not required to answer all survey questions. The copy of the questionnaire is provided in
Appendix H. Further, to facilitate survey completion, given the length (30-45 minutes to
complete), the respondents were allowed to save their survey responses by specifying e-mail
address to which a continue link should be sent. This save-and-continue feature was conducted
internally within the survey website.
Following Dillman (2000), the survey was administered to the purchased e-mail list in six steps:
pre-notification, initial mailing, first follow-up, second follow-up, third follow-up and a final
follow-up with a downloadable PDF version of the survey as an alternative. In the first step, a
personalized e-mail request for participation was sent to the target respondents, which asked for
the respondent's participation and informed them about the nature and purpose of the research.
Following guidelines by Dillman (2000) and Simsek, Veiga, and Lubatkin (2005), the prenotification included as the survey purpose and description, how the respondents’ contact
information was acquired, researcher’s contact information, a statement about confidentiality of
the respondent’s response, and the option to receive a research summary as an incentive.
Next, an e-mail message with web hyperlinks to the online questionnaire was sent out. The email provided a personalized five-digit unique identifier, statement about confidentiality of the
respondent’s response and estimated time to complete the survey. Managers were also asked to
forward the invitation to the most suitable person within their organization in case they were not
familiar with the PM system. The five-digit identifier was assigned to each participant and each
online forum and research network invitation. The purpose of this unique identifier was two-fold:
(1) the identifier served as the unique login for each participant from the Non-Forum list and the
common login for participants from the Forum list; (2) the unique identifier also provided a
tracking mechanism such that the completed questionnaire could be matched to the source of the
invitations.
An e-mail reminder was sent out ten days after the invitation. The three subsequent follow-up emails were sent two weeks apart to those who had not answered with the option of receiving a
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hard copy questionnaire and a link to download the PDF version of the questionnaire. Copies of
the e-mail messages used in this research are included in Appendix I. With respect to the
remaining samples, given the different starting periods and point of contacts to which the
invitations were sent out or posted to target respondents, either none or up to three reminders
were used in these samples, as appropriate.
3.3.3

Main Study Data Collection

The survey was conducted from May 28, 2010 to August 15, 2010. Prior to the survey
administration, a Virginia Tech application for approval of research involving human subjects
was approved by the Institutional Review Board (IRB). Copies of all IRB approval letters are
presented in Appendix J.
The total number of submitted responses was 587. Taking into consideration the number of
emails returned undelivered, and the responders who preferred not to participate (i.e.
unsubscribed from our e-mails), the response rate is 4.5% for the purchased e-mail list and 8.5%
for the Baldrige and State programs. These response rates are rather low, but expected. Further,
of the 587 responses, 356 were from the forum list and represented 51.6% of visitors to the
survey site. Response rates were not estimated for these remaining sampling frames because the
total for these frames was unknown.
Several reasons for low response rate of the purchased e-mail list can be speculated. First, the
estimated time to complete the survey was longer than the recommended threshold of 20 minutes
found in the literature. By designing for multiple items per each study construct, this study chose
to increase construct validity at the potential risk of incurring a lower response rate. Given the
scarce time available for these types of tasks among top management, the estimated survey
completion time might have driven away many potential respondents. Potential evidence of this
problem was illustrated by the fact that roughly 40% of submitted responses were less than 50%
complete. Second, a number of people may not have participated due to lack of sufficient
experience or involvement with the performance review processes in their organization to satisfy
the survey requirement. Further, several e-mails returned undelivered were flagged as spam and
a few declining e-mails suggested the e-mail did not pass screenings performed by the
executives’ assistants. This made it impossible to estimate the number of e-mails that actually
reached the potential participants.
Once the data collection was completed, survey data were downloaded from the survey website
in an Excel format and combined into a single spreadsheet. The data set were then screened for
duplicates and partial responses. To address the threat of multiple submissions from the same
participant, the Internet Protocol addresses and a five-digit identifier of participants (only for
Non-forum samples) were examined to ensure that there were no multiple responses. As a result,
71 responses were dropped. Close inspection of these responses showed that they were partial
responses, which suggests that these participants did not utilize the save-and-continue feature
and therefore started with a new survey each time.
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In addition, 237 responses were removed because they had more than 50% missing data, 32
responses were disqualified because of the number of PR meeting attended and 10 responses
were disqualified due to an annual performance review process. In total, 237 responses are
available for further data analysis. At this point, it is worth noting that 22 responses with less
than 100 employees were retained in the data set. Because the organizational size criterion was
initially set to ensure that participating organizations had a PM system in place, the fact that
these respondents met the frequency of meeting criterion made it reasonable to overrule the
organizational size criteria. These responses were later combined with a subset of the pilot study
data, which contained only the responses from qualified single-respondent organizations, and
used in the subsequent analysis.
3.4

Data Preparation and Exploratory Data Analysis

Once the initial data screening was concluded, the remaining observations were examined for
any systematic bias and patterns of missing data. The file was first specified with missing value
codes. Any blank responses were given a value of “-88” and any “preferred not to answer”
responses were given a value of “-99”. Then, each individual response was examined to assess
whether the level of missing data in a primary study variable (i.e., PM Use items) was too high.
Consequently, one response was removed because of having missing data for more than 25% on
PM Use items.
Following Farris (2006), each individual response were examined for survey fatigue, i.e., where
respondents become tired and respond to the survey with the same value. The standard deviation
of responses across all 105 scale-items in the survey was calculated for each respondent. Five
respondents who demonstrated zero variation in all responses – i.e., answered all 105 questions
with the same value – were removed from the data set.
Next, the standard deviation across 56 PM Use items was calculated. Nine additional
respondents had a zero standard deviation across these items; thus, demonstrating clear
systematic response bias and were removed from the data set. Later, the standard deviation
across the 10-items of the organizational performance variable, which were asked near the end of
the questionnaire, was calculated. One respondent was further removed due to a zero standard
deviation across these items. Additionally, following Farris (2006), four respondents with a low
standard deviation across PM use items – i.e., less than 0.5 – were examined for suspicious
response patterns. Three respondents demonstrated no variation in responses in the latter half of
the section (28 questions); consequently, they were removed from the data set. Finally, the
standard deviations across each of the five organizational outcomes variables were calculated.
Seven additional respondents had a zero standard deviation across these items, thus,
demonstrating clear systematic response bias. To maximize the sample size for factor analysis of
the PM Use construct, these cases were kept and later removed during hypotheses testing.
In total, 219 responses remained in the main study data set for further analysis, yielding a usable
response rate of 1.6% for purchased list, 5.7% for the Baldrige and State programs, and a proxy
usable response rate of 18.8% for the remaining sampling frames. Table 3-10 summaries the
response rate of each sampling frame and Table 3-10 provides a summary for the overall sample
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size calculation. Details for the number of responses and usable responses for the additional
sampling frames can be found in Appendix G.
Table 3-10 Response Rate by Sampling Frames.
Purchased List Baldrige & State Programs Networks
E-mail addresses Available
5,256
224
N/A
Undelivered
77
2
N/A
No longer with the organization
53
2
N/A
Unsubscribed
393
8
N/A
No. of Sites visit
N/A
N/A
690
Total
4,733
212
690
Submitted Responses (587)
213
18
356
Response Rate
4.50%
8.49%
51.59%
Usable Responses (219)
77
12
130
Usable Response Rate
1.63%
5.66%
18.84%
Table 3-11 Summary of Sample Size Calculation.
Response Breakdown
Available N
Response Received Non-Forum
231
Response Received Forum
356
Total responses received
587
Partial < 50% filled
237
Duplicate
71
Disqualified
32
Annual RP meeting
10
Total usable samples before screening
237
Drop due to fatigue effects
18
Total usable samples
219
3.4.1

Sample Profile

Tracing of IP addresses showed that the responses received came from 24 countries. Appendix K
provides a breakdown of the country profile. Almost half the participants were from US-based
organizations. Other countries accounting for more than 5 % of respondents are Thailand (18%)
and Brazil (16%). The majority of the responses were from private sector and large organizations
– i.e., with annual revenue/budget greater than 10 million US dollars and more than 100
employees, as shown in Table 3-12 . In terms of industry sector, the majority of respondents
(31.2%) were from the Manufacturing sector, followed by the Professional, Scientific, and
Technical Services sector (10.7%), the Healthcare sector (9.3%), the Finance and Insurance
sector (8.8%), the Services sector except Public Administration (6.5%) and the Mining and Oil
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and Gas Extraction sector (5.6%). Details of the industry profile are presented in Appendix K. As
shown in Table 3-12, most respondents had been in their current role more than 2 years and with
their organization more than 5 years. The majority of respondents were in management positions.
Almost half worked in a corporate management office, followed by production or manufacturing
(14.5%), human resources (9.3%) and other positions e.g., quality/project/program management
(9.3%).
With regard to the PR process, nearly sixty per cent of participants focused on PR process at the
corporate level, followed by the business unit level (17%) and the plant or facility level (15%).
About 87% of respondents reported attending the PR meeting at least every quarter and around
80% had attended more than four meetings in the past 12 months. The average respondent spent
2.7 hours in the PR meeting and 7.7 hours preparing for or working on follow up items from
each PR meeting. The majority of respondents (74%) reported that their PR meeting had less
than 15 attendees, of which meetings with 5-10 attendees were the most common (42.5%).
Pertaining to the PM system, sixty-four percent of respondents reported making changes in their
PM system in the past 2 years. Among these respondents, roughly 60% reported that the changes
were mostly successful or extremely successful. Most respondents (81%) reported that less than
15 performance metrics were usually reviewed in each PR meeting. Consistently, 79% of
respondents reported their performance scorecard contained 20 or less performance metrics.
Respondents also reported relatively even usage across key performance measure categories
except for leadership and social responsibility; only 54% of respondents reported using this type
of measure. Table 3-13 explains the PR process and PM system profile in depth.
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Table 3-12 Profile of Respondents.
Functional Area
Management (Senior/Corporate)
Accounting/Finance
Human resources
Information Technology
Research and development
Production/Operations/Manufacturing
Sales/Marketing/Customer services
Other (please specify)
Tenure in Current Role
Less than 2 years
2-5 years
5-10 years
More than 10 years
Sector
Private sector
Annual Revenue (USD)
Less than $10 million
$10 million to $50 million
$51 million to $100 million
$101 million to $1 billion
$1.1 billion to $5 billion
$5.1 billion to $10 billion
Greater than $10 billion
No. of Fulltime Employees (FTE)
Less than 100 employees
101 - 249 employees
250 - 499 employees
500 - 999 employees
1,000 - 4,999 employees
5,000 - 9,999 employees
10,000 or greater employees

%
48.6
6.1
9.3
4.2
5.6
14.5
2.3
9.3
%
16.4
38.8
23.4
21.5
%
79.0
%
7.8
21.4
17.5
24.0
17.5
5.8
5.8
%
10.5
18.7
18.7
9.6
20.6
9.6
12.4

Current Roles
Head of the organization/Executive
Senior manager
Middle manager
Professional/Technical staff
Staff Member
Other

%
27.9
29.8
20.9
12.1
5.1
4.2

Tenure in Organization
Less than 2 years
2-5 years
5-10 years
More than 10 years
Sector
Public sector
Annual Budget (USD)
Less than $10 million
$10 million to $50 million
$51 million to $100 million
$101 million to $1 billion
$1.1 billion to $5 billion
$5.1 billion to $10 billion
Greater than $10 billion

%
10.23
25.58
27.91
36.28
%
21.0
%
11.8
32.4
14.7
17.6
14.7
5.9
2.9
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Table 3-13 PR Process and PM System Profile.
Level of RP Process
Corporate/Company level
Business Unit level
Plant/Facility level
Department level
Other
No. of Performance
Metrics in the Scorecard
Less than 10 measures
10-15 measures
16-20 measures
21-30 measures
More than 30 measures
Number of Meeting
Participants

%
58.4
16.9
14.6
9.1
0.9
%
29.2
31.6
18.7
9.6
11.0
%

Less than 5 people
5-10 people
11-15 people
16-20 people

8.7
42.5
24.2
13.2

21-25 people
26-30 people
More than 30 people

5.0
2.7
3.7

Number of Meeting
attended in past 12 months

%

2-3 meetings
20.5
4-6 meetings
20.1
More than 6 meetings
59.4
Average Times spent in the
RP meeting (hr/meeting)
Mean± Std. Dev
2.67±1.89
Average Times spent following up
outside the RP meeting (hr/meeting)
Mean ±Std. Dev
7.67±11.80
3.4.2

Frequency of RP Process
Weekly or more frequent
Monthly
Quarterly
Semiannually
Other
No. of Performance
Metrics Reviewed
Less than 10 measures
10-15 measures
16-20 measures
21-30 measures
More than 30 measures
Categories of Performance
Metrics
in the scorecard
Product and service measures
Internal process measures
Customer related measures
Financial and market related
measures
Employee related measures
Leadership and social
responsibility measures
Significant changes made to the
PM systems
within the past two years
Yes
No
The overall success of changes
to the PM system
Mostly unsuccessful
Somewhat unsuccessful
Somewhat successful
Mostly successful
Extremely successful

%
13.2
49.8
24.7
8.7
3.7
%
54.0
27.0
8.1
4.7
6.2
%
86.6
90.4
84.7
87.6
84.7
54.1
%
64.4
35.6
%
6.1
6.1
27.5
48.1
12.2

Test for Non-response Bias

Given the response rate obtained, it is important to test for non-response bias. Non-response bias
is examined based on the widely-acknowledged approach suggested by Armstrong and Overton
(1977). This method compares the early and late responders by assuming that those who
responded later would share similar characteristics to those who never responded and those early
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responders would share similar characteristics to those who might have responded as they are
presumed to have a greater interest in the topic of the research (Armstrong & Overton, 1977).
Thus, respondents were divided into two groups, those who responded prior to the first reminder
and those who responded after the final reminder. Major characteristics of the respondents in the
two groups were compared using chi-square test or t-test as appropriate.
The independent-sample t-test and χ2 results shown in Table 3-14 below indicated that there was
no significant difference between the two groups in almost all characteristics (p > 0.05).
However, the organization size in terms of number of employees between two groups is
statistically different from each other (p < 0.05). Specifically, those who responded early were
more likely to come from larger organizations than those who responded later. The
generalization of results to smaller organizations therefore should be made with caution.
Additionally, following Slater et al. (2004), the mean score of each variable between early
respondents (i.e., responses prior to the first reminder) and late respondents (i.e., responses after
the final reminder) was compared for any significant differences using an independent t-test. A
comparison of the means of the study variables found little difference between early and late
respondents. The t-value for only one items is significant – i.e., RP8 [we use performance
information to verify business assumption], t =2.45, p < 0.05; thus, non-response bias is not
believed to be a serious problem.
Nonetheless, while there is unlikely to be a systematic bias due to differences between
respondents and non-respondents in the data set, the pattern of US respondents was compared to
the Hoover Database’s population since they made up almost half of the sample. As shown in
Table 3-15, the current US sample underrepresented the Retail Trade industry, the Management
of Companies and Enterprises industry, the Educational sector and the Accommodation and
Food Service sector while it overrepresented the Professional, Scientific, and Technical Services
sector and the Healthcare sector. Consequently, the generalization of results to US organizations
in these industries should be made with caution.
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Table 3-14 Tests of Non-Response Bias.
T-test for
Equality
of Means
No. of PR meetings
attended in the past 12
months
No. of attendants of PR
meeting
Average times in the PR
meetings
Average time spent
preparing for or working
on follow up items from
the PR meeting
Annual revenue
Annual budget
No. of employees
Pearson Chi-Square
PR level
Frequency of PR
Meeting
Functional area
Current Roles
Sector
Industry

t

Sig. (2tailed)

Mean
Difference

Std. Error
Difference

95% Confidence
Interval of the
Difference
Lower
Upper

-0.363

0.717

-0.053

0.145

-0.340

0.235

0.008

0.993

0.002

0.269

-0.529

0.534

-0.174

0.862

-0.050

0.290

-0.624

0.524

0.458

0.648

0.882

1.928

-2.931

4.696

1.261
0.740
2.726

0.210
0.468
0.007

0.396
0.581
0.873

-0.227
-1.058
0.239

1.019
2.220
1.506

N

Value

df

135

2.121

4

0.314
0.786
0.320
Asymp. Sig.
(2-sided)
0.713

135

5.413

4

0.248

131
132
132
132

8.968
3.904
0.580
19.154

7
5
1
16

0.255
0.563
0.446
0.261
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Table 3-15 Industry Comparison between US Respondents and Hoover’s Population.
NAICS
CODE

Hoover in
Lexis-Nexis
%
11
Agriculture, Forestry, Fishing and Hunting
0.49
21
Mining, Quarrying, and Oil and Gas Extraction 0.61
22
Utilities
0.83
23
Construction
3.80
31-33
Manufacturing
16.09
42
Wholesale Trade
3.53
44-45
Retail Trade
12.83
48-49
Transportation and Warehousing
3.35
51
Information
3.86
52-53
Finance and Insurance, and Real Estate
6.37
54
Professional, Scientific, and Technical Services 4.90
55
Management of Companies and Enterprises
0.40
61
Educational Services
9.83
62
Health Care and Social Assistance
11.04
72
Accommodation and Food Service
5.76
56/71/81 Other Services (except Public Administration) 7.85
92
Public Administration
8.47
U=underrepresented; O=overrepresented
3.4.3

Industry

Survey
Results
%
0.96
3.85
0.96
3.85
23.08
3.85
2.88
5.77
1.92
9.62
12.50
2.88
16.35
0.96
7.85
2.88

U

O
U
U
O
U
U

Common Method Bias

As with all self-reported data, there is a potential for common-method bias resulting from
multiple sources such as consistency motif and social desirability (Podsakoff & Organ, 1986).
Following Podsakoff and Organ (1986)’s procedural remedy, confidentiality and anonymity of
the responses were ensured to all respondents. Further, to assess the extent of common-method
bias, the Hartman’s one-factor test was performed on the 103 study items used to form the study
constructs (i.e., 56 PM Use items, 11 organizational learning items, 10 organizational
performance, and 26 maturity items). Principal axis analysis with varimax rotation yielded 17
factors with eigenvalues greater than 1.0. The first factor explained 46.41% of the total variance
before the rotation and only 18.12% of the total variance after the rotation. Overall, the results
support the absence of significant single-source bias (Podsakoff & Organ, 1986). While the
results of this analysis do not preclude the possibility of common-method variance, it suggests
that common-method variance is unlikely to confound the interpretations of results.
3.4.4

Tests for Multivariate Normality and Outliers

To maximize sample size for hypothesis testing, the main data set of 219 responses was
combined with 15 responses from the pilot study. The 15 responses were from single respondent
organizations that met the study criteria mentioned previously. This combination was possible
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because no change was made in item wordings and instruction related to the study items since
the pilot study. Further, the Kolmogorov-Smirnov (KS) tests were employed to test whether the
two samples were drawn from the sample population (Field, 2005). None of the KS Z-statistics
for all scale items were statistically significantly (p > 0.05), with an exception of PMM7 [“The
measures we track reflect a good balance between financial and non-financial performance”]
which was significant at p < 0.01. Thus, the test statistics confirmed that samples from the two
studies could be appropriately combined.
The combined data set of 234 responses was then examined for basic descriptive statistics (e.g.,
means, standard deviations, maximum and minimum ranges). Table L-2 in Appendix L presents
these descriptive statistics of the combined data. All items had relatively symmetrical
distributions – the mean, median and modes were relatively similar. The minimum and
maximum values indicated that, in general, respondents used the entire survey scale. Next,
histograms and tests of normality were conducted to determine distributional properties.
Kolmogorov-Smirnov and Shapiro-Wilk tests show that each item of the key constructs deviated
from a normal distribution. While the responses were generally negatively skewed, the skewness
values did not deviate from normality severely–i.e., no items had skewness statistics greater than
±2.0 (DeCarlo, 1997) and kurtosis greater than ±7 (West et al., 1995). Further inspection of the
histograms revealed no evidence of bimodality or other abnormal response patterns. Therefore,
these items were used in subsequent statistical analysis.
Because the univariate normality assumptions of the study variable were not met, the data set
also deviated from the multivariate normality assumption (DeCarlo, 1997). Previous research
shows that while skewness tends to affect tests of means, kurtosis tends to severely impact tests
of variance and covariance (DeCarlo, 1997). Because this study employed factor analytic
techniques, which are based on variance and covariance, it is prudent to test for any serious
deviation for multivariate kurtosis. Mardia’s (1970) test revealed that the data without missing
values did not violate multivariate kurtosis assumption (normalized -0.103, p > 0.05), indicating
that the multivariate normality assumption was not seriously violated.
Subsequently, univariate and multivariate outliers were evaluated. Standardized scores across all
variables for each observation were calculated. For a data set with more than 100 responses, a
response is considered an outlier if it is more than four standard deviations away from the
expected value of the variable (Hair et al., 1998). Three observations had at least one item falling
outside the acceptable range indicating extreme values. These outliers were due to low scores in
four PM Use items (RP1, RP6, RP43 and RP54). Additionally, multivariate outliers were
evaluated by comparing the five largest outliers (i.e., the largest Mahalanobis distance) to the
Bonferroni critical values. The outliers with values greater than the critical value should be
identified as significant outliers (DeCarlo, 1997). There were four outliers with a Mahalanobis
value greater than a critical value at the 0.01 significant level, indicating that the scores of these
observations are very different from the mean scores of the variables in the data set. Close
inspection revealed that these outliers were due to few low scores on PM Use items in a case
with high scores on organizational performance items. Because there is no evidence indicating
that these observations were results of measurement errors, all observations thus were retained.
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3.4.5

Handling of missing data

The combined data set of 234 responses was imported into SPSS. Following Tsikritsis (2005),
the data was checked for randomness of missing data patterns. A copy of the data file was
created and the study variables were re-coded by replacing valid data values with “0” and
replacing missing data with “1”. Table L-3 in Appendix L contains the percentage of cases with
missing data on each question. The percentage of missing data in the study variables ranged from
0% to 11.35% (i.e., for Perf2-“Success rate in launching new products services or programs”).
There were 451 missing values in the data set, which accounted for 1.84 % of the total number of
values and 80 missing data patterns. Of all 234 observations, 95 cases contained at least one
missing data value. Table 3-16 provides a summary of missing data per case. Three cases had a
maximum number of missing data (33 items), which accounted for 32.04% of total study
variable (33/103). Next, missing data patterns were examined for any non-random pattern i.e.,
the missing data were concentrated in a small subset of survey items. There was clear evidence
of nonrandom pattern in the items related to the five organizational outcomes variables and two
moderator variables. Table 3-17 provides a summary of missing data of these variables. Thirtytwo cases had missing values in the dependent variables. In general, cases with missing values in
the dependent variables should be deleted to avoid any artificial increase in relationship with
independent variables (Hair et al., 1998). However, dropping all of these cases would jeopardize
the sample size for data analysis. The patterns of missing data were examined and 14 cases that
had more than 50% missing data in one of the four dependent variables were marked to be
deleted. As mentioned earlier, these cases were only used during the factor analysis of the PM
Use scale. Table 3-18 summarizes the sample size available for each hypotheses test after
adjustment of systematic bias and missing data.
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Table 3-16 Summary of Cases with Missing Data.
No. of Missing Data Per case No. of cases % of Sample
0
139
59.40
1
38
16.24
2
24
10.26
3
5
2.14
4
7
2.99
6
1
0.43
7
3
1.28
8
1
0.43
9
1
0.43
10
1
0.43
11
2
0.85
12
1
0.43
14
3
1.28
15
1
0.43
16
1
0.43
18
1
0.43
19
1
0.43
25
1
0.43
33
3
1.28
Grand Total
234
100.00
Table 3-17 Summary of Cases with Missing Data for Dependent and Moderator Variables.
No. of missing
Values
per Case
0
1
2
3
4
5
6
7
10
13
14
16
Grand Total

No. of Cases
Shared System
Team
Organizational
PM
RP
Vision Thinking Learning Performance Maturity Maturity
230
228
222
190
208
221
0
1
6
16
13
6
1
1
1
10
7
2
0
4
2
5
3
1
3
N/A
3
2
0
0
N/A
N/A
N/A
2
1
0
N/A
N/A
N/A
1
0
0
N/A
N/A
N/A
1
1
0
N/A
N/A
N/A
7
0
4
N/A
N/A
N/A
N/A
0
N/A
N/A
N/A
N/A
N/A
0
N/A
N/A
N/A
N/A
N/A
1
N/A
234
234
234
234
234
234
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Table 3-18 Summary of Sample Size for Testing Hypotheses.
Proposition/Hypothesis
Proposition: PM Use Dimension
Minus Missing data > 50% in dependent
variables
Minus Response bias in dependent variables
Hypotheses Testing

Available
N
234
14
4
216

To determine the randomness of the missing data, the Little’s MCAR test (Little and Rubin
1987) was performed. The result from both data set (234 or 216 responses) confirmed that these
values were not missing completely at random – i.e. the observed pattern of missing data was
different than what would be expected if the missing data were based on true random samples
(Hair et al., 1998) -- (λ2 = 7165.89, degrees of freedom = 6698, p < 0.000 [N=216]; λ2 = 8854.92,
degrees of freedom = 8005, p < 0.000 [N=234]). Following Hair et al. (1998), the t-tests
comparing between observations with missing data and observations without missing data were
performed on each variable that had more than 5% missing data. Several significant differences
were found at the 0.05 significant level, indicating that the data was missing at random—i.e. the
missingness of these variables could be explained by observed values of other variables in the
dataset.
As a result, missing data were replaced using the model-based method because other methods
would introduce bias into the results (Hair et al., 1998). Data, therefore, were imputed with
Maximum Likelihood Estimation (MLE) using the Expectation Maximization (EM) algorithm in
Norm software (Schafer, 1999b). These data were used in all subsequent data analyses. The EM
approach is an iterative two-stage process. The E-stage makes the best estimates of the missing
data by regressing the missing data on the remaining variables to obtain predicted scores
(Schafer, 1999a). The M-stage makes parameter estimates by assuming the missing data are
replaced, the whole data set with imputed data is subject to maximum likelihood (ML)
estimation (Schafer, 1999a). The process is repeated until the mean and variance solutions
satisfy the ML criteria (Schafer, 1999a). Table 3 in Error! Reference source not found.
provides the descriptive statistics of the imputed data set compared to the original data set.
3.5

Measurement Scales Refinement

In this section, three measurement scales that were developed for this study were refined
following the recommendations by Hinkin (1998), Churchill’s (1979) and Nunnally (1978).
3.5.1

PM Use Scale Refinement

Hinkin (1998) suggests that the remaining items after the refinement of items based on the
content validity should be further examined for their psychometric properties. Two tests
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generally performed during item reduction are exploratory factor analysis (EFA) and internal
consistency assessment (Hinkin, 1998).
Following Churchill (1979), the reliability coefficients of each of the five dimensions of PM Use
construct were evaluated. The Cronbach’s alpha values for all five dimensions were above the
commonly-recommended threshold of 0.7 for survey scales (Nunnally, 1978). The corrected
item-total correlations were inspected. Any low correlations between items and the total scale
score (< 0.4) would indicate that the items were not drawn from the appropriate sampling domain
(Churchill, 1979). None of the items had low corrected item-total correlations; therefore, all
items were retained. Table 3-19 reports the original sets of measurement items associated with
the five PM Use subscales and the reliability coefficients associated with these subscales.
Table 3-19 Internal Consistency Analysis for PM Use Scale.
PM USE
Sub Scale
Monitoring (MO)
Evaluating (EV)

Original Item
Number Item
Alpha
Numbers (RP#)
of Items Deleted
11,14,15,16,20,35,39,48,50,
9
0.908
1,2,3,6,8,9,10,19,21,22,23,24,25,
24
0.956
26,28,30,32,37,38,41,44,46,49,54
Decision-Making (DM)
7,12,13, 17,29, 31,36,42,43,
12
0.945
45,47,53
Taking-Action (TA)
18,40,51,56
4
0.986
Communication & Knowledge 4,5, 27,33,34,52,55
7
0.894
Management (CK)
Next, the scales were subjected to detailed item analysis to evaluate the assignment of items to
scales. Following Nunnally (1978),the item-score to scale-score correlations were examined to
determine if an item belongs to the scale as assigned or belongs to other scales. Any item that
does not correlate highly with any of the scale should be eliminated. Table 3-20 presents the
correlation matrix for the five subscales of PM Use. As shown, most items had the highest
correlation to the intended subscale among all possible subscales; therefore, it was concluded
that these items were appropriate for their respective scales. Three items—RP21, RP48, RP54—
had high correlation with other subscales. Examinations of the reliabilities if these items were
deleted did not show serious decrease in the alpha values. For instance, the reliability alpha of
Monitoring scale dropped from 0.908 to 0.897 if RP48— “Performance portrayals and or
reports are concise and meaningful—were eliminated. Consequently, these three items were
discarded from further analysis.
Subsequently, the 53 items were factor analyzed to examine the dimensionality of the PM Use
constructs. EFA is suitable for reducing a set of observed variables to a smaller set of variables
and to verify unidimensionality of the scale or subscale (Conway & Huffcutt, 2003). With
regard to sample size, MacCallum et al. (1999) assert that the rules of thumb regarding sample
size in factor analysis (e.g., cases-to-item ration of 10:1) should not be trusted and the minimum
sample size should take into account the level of communality, i.e., the portion of the variance of
an item that is accounted for by the common factor. For exploratory factor analysis, they found
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that with small sample size of 100, the mean level of communality should be at least 0.7 with 3-7
strongly loaded items per factors, and when the mean of level of communality is about 0.5, a
larger sample of 100 to 200 is required (MacCallum et al., 1999). To maintain adequate power
for EFA, the imputed data set of 234 responses therefore were used. Although the cases-to-item
ration was about 4.4:1, the sample size was considered appropriate given a moderate mean of
level of communality.
Following Hinkin (1998), an iterative procedure was employed to identify the final scale with
appropriate loadings with simple structure, and yielding at least 60 percent of total item variance
explained. Recent EFA literature recommends that common factor models such as maximum
likelihood or principal axis factoring (PAF) should be used as an extraction method when the
researcher will later attach meaning to the resulting factors, i.e. interpreting them as a latent
construct (Conway & Huffcutt, 2003). In terms of rotation methods, oblique rotation, such as
direct oblimin or Promax, is recommended because it yields similar or better structures than
orthogonal rotation methods even when the assumption of independent underlying factors is not
violated (Conway & Huffcutt, 2003). In this study, the research model structure assumes that PM
Use subscales were correlated, thus an orthogonal rotation also would not be consistent with the
model assumptions.
Table 3-20 Item-Scale Correlation Matrix for PM Use Scale.
Dimension
Monitoring

Evaluating

Item
Monitoring Evaluating Decision- Taking- Communication
Number
Making
Action
&Knowledge
Management
11
.775
.624
.599
.578
.636
14
.822
.690
.690
.665
.701
15
.849
.728
.707
.632
.687
16
.846
.676
.662
.593
.658
20
.803
.621
.607
.530
.581
35
.731
.642
.653
.641
.678
39
.574
.514
.412
.410
.459
48
.752
.737
.736
.703
.753
50
.766
.619
.624
.543
.637
1
.540
.640
.577
.535
.572
2
.526
.644
.554
.507
.531
3
.563
.725
.667
.630
.593
6
.508
.565
.543
.512
.525
8
.613
.736
.674
.585
.599
9
.509
.697
.623
.558
.552
10
.608
.687
.676
.600
.583
19
.649
.760
.663
.653
.643
21
.820
.811
.760
.724
.719
22
.555
.673
.606
.522
.562
23
.617
.797
.690
.625
.614
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Dimension

DecisionMaking

Taking-Action

Communication
&Knowledge
Management

Item
Monitoring Evaluating Decision- Taking- Communication
Number
Making
Action
&Knowledge
Management
24
.510
.618
.565
.471
.557
25
.560
.622
.569
.393
.577
26
.617
.765
.710
.594
.646
28
.562
.710
.596
.575
.549
30
.694
.732
.680
.679
.657
32
.442
.596
.501
.531
.509
37
.755
.774
.766
.670
.749
38
.699
.796
.749
.695
.721
41
.711
.787
.724
.720
.668
44
.608
.735
.703
.626
.627
46
.560
.744
.709
.612
.584
49
.487
.703
.612
.564
.542
54
.710
.693
.715
.653
.741
7
.638
.736
.740
.644
.636
12
.760
.775
.792
.674
.698
13
.688
.748
.806
.729
.683
17
.600
.690
.762
.639
.580
29
.645
.740
.797
.648
.677
31
.643
.739
.784
.708
.723
36
.552
.686
.755
.663
.631
42
.717
.773
.848
.756
.745
43
.652
.708
.783
.671
.678
45
.618
.667
.759
.639
.659
47
.577
.652
.784
.742
.618
53
.681
.729
.833
.738
.750
18
.664
.742
.689
.785
.651
40
.660
.711
.752
.855
.660
51
.633
.667
.766
.836
.708
56
.611
.684
.731
.882
.687
4
.561
.596
.648
.619
.703
5
.611
.649
.633
.586
.782
27
.637
.700
.679
.649
.805
33
.651
.678
.662
.638
.799
34
.755
.735
.703
.685
.822
52
.687
.660
.655
.569
.794
55
.663
.653
.680
.635
.744

The EFA literature also suggests using a combination of available criterion to decide on the
number of factors to retain (Conway & Huffcutt, 2003). Parallel analysis (PA) is often
recommended as the most accurate methods to assess the true number of factors (Fabrigar et al.,
126

1999; Zwick & Velicer, 1982, 1986). Developed by Horn (1965), the technique aims to alleviate
the common concern when using the Eigenvalues-greater-than-1 rule, which some factors with
eigenvalues greater than one may occur purely as a result of sampling error (O'Connor, 2000).
The PA procedure involves extracting eigenvalues from the correlation matrices for the original
data and for each of the random data sets that parallel the actual data set with regard to the
number of cases and variables (O'Connor, 2000). Factors are retained as long as the ith
eigenvalue from the actual data greater than the ith eigenvalue that correspond to the mean or the
desired percentile of the distribution of random data eigenvalues (O'Connor, 2000). The 95th
percentile rule, however, was found to perform better than the mean criteria by reducing the
tendencies of PA to include trivial components (Buja & Eyuboglu, 1992). Therefore, Kaiser-1
criterion (i.e., Eigenvalues greater than 1), a scree plot, number of factors yielding the highest
percentage of variance explained, and PA approach with the 95th percentile rule were used in
combination to identify the appropriate number of factors retained.
Exploratory factor analysis (EFA) with principal axis factoring (PAF) extraction and an oblique
rotation were applied to the 53 remaining items to determine the appropriate number of factors.
The intention was to find the number of factors equal to the proposed number of scales, i.e., five
factors for PM use scales. Because the Kolmogorov–Smirnov test indicated that variables
deviated from a normal distribution, PAF was used instead of maximum likelihood (Hair et al.,
1998). PA was performed using SPSS syntax provided by O’Conner (2000). PA was run with
PAF extraction and 2000 permutation data set based on the raw data to preserve the distribution
of the original variables, and a cutoff point at the 95th percentile of random eigenvalues was
used for retaining criteria.
In the first iteration, statistics for the Bartlett’s test of sphericity were significant for all factors
and Kaiser Meyer–Olkin measures of sampling adequacy were above the 0.60 criterion (Hair et
al., 1998). These statistics confirmed the factorability of the items. Kaiser-1 Rule indicated six
factors should be extracted while PA suggested a five-factor solution. The scree plot did not
show a clear break between the five- and the six- factor solutions. The six-factor solution,
however, provided a better factor structure (i.e., fewer cross-loading items). With six factors
extracted, communalities of all 53 items were above 0.4, indicating that these items were
explained satisfactorily by the factor solutions, with exceptions of RP6, RP24, and RP39. These
items were dropped after they were examined for their factor loadings, content validity and
reliability contributions (Hinkin, 1998). With respect to the assessment of factor loadings, Hinkin
(1998) suggests that items with factor loadings below a commonly-recommended threshold of
0.5 but above 0.40 could be retained for a new scale, especially if the items are needed due to
content validity considerations. With a sample size of 200, factor loadings lower than 0.4 are also
not statistically significant at the 0.05 level (Hair et al., 1998). Hence, any items that did not
have adequate factor loadings were marked as candidates for deletion. Further, items with crossloadings greater than 0.3 were removed from the analysis (Kline, 1994). Twenty-one items
(including RP6, RP24, and RP39) did not meet the established criteria and were deleted, with an
exception of RP32 –“We use visual representations such as a strategy map or a causal map to
portray proposed causal relationships”--which was kept for content validity purposes. At the
end of this revision, 32 items were retained.
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After the first revision, the remaining items were resubmitted to another round of factor analysis.
Five factors emerged using a scree plot, PA and Kaiser-1 criteria. The same evaluation criteria
were applied to factor loadings. The procedure resulted in further deletions of six additional
items. One item, RP9 [“We hypothesize how planned improvement actions will impact key
performance measures”], also had a cross-loading above 0.3. However, after close examination,
it was decided that it should be retained for reliability (i.e. Cronbach’s alpha decreased from 0.89
to 0.87) and content validity considerations. The remaining 26 items were subjected to another
round of factor analysis.
With 26 items remaining, four factors had eigenvalues greater than 1. Because the fifth factor
had an eigenvalue of 0.94 which is close to 1, a five-factor solution thus was also examined. Five
factors were found to provide a better factor structure; and was therefore used for interpretation.
The final result from this third iteration is shown in Table 3-21 along with the original
classification of the items. Noting that, RP9 still had a cross-loading and was still maintained for
the aforementioned reasons. The final five factors accounted for 62.6% of the variance. The
factor correlation matrix indicates that these dimensions are moderately correlated (0.23 < r <
0.59), which suggests that these different dimensions were interconnected to each other and
supports the use of oblique rotation. Table M-1 to Table M-4 in Appendix M provide the pattern
matrix results from all iterations as well as a summary of items retained and removed.
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Table 3-21 Final Pattern Matrix for PM USE.
Original
PM Use
Dimension
2 Based on our review of performance
information we predict future performance on
key measures
8 We use performance information and findings
to verify our assumptions about the business
3 We verify the impact of improvement actions
on results for key performance measures
26 The performance information we review
enables us to anticipate the future direction of the
organization
7 We use performance information to support
decisions at operational levels
9 We hypothesize how planned improvement
actions will impact key performance measures
10 The performance review process enables us
to focus our attention on the most critical areas
49 We define proposed causal relationships
between different performance measures
23 We verify the proposed causal relationships
between different performance measures
28 We use analysis methods and tools to test
hypothesized causal relationships
32 We use visual representations such as a
strategy map or a causal map to portray proposed
causal relationships

EV

Factor
Validating
Validating
Problem Problem Monitoring
Improvement
Causal
Solving Finding
Actions
Relationships
.563
.112

EV

.538

.178

EV

.519

.211

EV

.493

DE

.479

.105

-.168

EV

.462

.318

-.123

EV

.408

EV

.102
-.121
-.170

.255
.105

-.281
.696

EV

.155

.646

EV

.122

.589

EV

.102

.503

.114

-.145

.139
.127
.214

.119
.220
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Original
PM Use
Dimension
47 Once improvement actions are determined we
define clear action plans with tasks priorities etc.
51 Decisions we make are put into action
53 Based on our performance review we decide
on the best course of action to address problem
areas
45 We make decisions to manage or improve
performance when it is clear that action is needed
43 Once problems or opportunities are identified
we define potential improvement actions
42 Decisions we make support proactive
performance improvement
40 We allocate sufficient attention and resources
to implement improvement actions
25 We compare our current performance levels
to historical performance to identify trends over
time
22 We seek to identify causes to explain current
performance levels
16 Procedures for collecting performance data
are well defined
15 The performance data collected are reliable
and valid
14 Methods and tools used to collect
performance data are effective
20 Performance data are collected on a timely
basis

DE

Factor
Validating
Validating
Problem Problem Monitoring
Improvement
Causal
Solving Finding
Actions
Relationships
.226
-.772

TA
DE

.108
.159

DE

.162

DE

-.133

DE
TA

.101

EV

.110

EV

-.102

-.750
-.738
-.671

.153

.142

-.617

.270

.123

-.578

.201

.118

-.575

.158
.580

.232

.535

MO
MO

.865
.150

MO
MO

.104

.740
-.154

-.105

-.115

.722

.230

.710
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Original
PM Use
Dimension
11 Performance portrayals and or reports are
updated in a timely manner
50 We receive results on key performance
measures on a regular basis
Initial Eigen Values
% Variance Explained
Reliability
Extraction Method: Principal Axis Factoring. (N=234)
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 15 iterations.

MO

Factor
Validating
Validating
Problem Problem Monitoring
Improvement
Causal
Solving Finding
Actions
Relationships
.264
.615

MO
13.265
49.629
0.890

1.625
4.794
0.828

-.209

.261

.482

1.284
3.660
0.927

1.028
2.440
0.716

.940
2.047
0.912
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Of the 26 items remaining, 7 items loaded primarily on the first dimension. Six of these items
were intended to measure the extent to which the organization performs the activities pertaining
to the evaluation of performance. More precisely, there were focused on the idea of predicting
future performance and verifying impacts of improvement action on performance. One item,
originally intended to measure the extent of decision-making activities, also loaded onto this
factor. Nonetheless, one could argue that other items also contributed to the use of the PM
system in supporting operational decisions. Thus, this first factor was named validating
improvement actions.
Factor 2 contained 5 items intended to measure the extent to which the organization performs the
activities related to the validation of hypothesized relationship between performance measures.
Hence, this factor was labeled validating causal relationships.
The third factor included 7 items. Five items were intended to measure the extent to which the
organization performs the activities associated with the determination of improvement
approaches and action plans. Two items were designed to measure the extent to which the
organization performs the activities associated with implementations of improvement actions.
The clustering between these two dimensions was not completely unexpected, given that in the
content validity test, some experts found it difficult to differentiate between these two
dimensions. The factor was therefore labeled problem-solving.
Factor 4 included 2 items related to activities of identification of performance problem and
explaining current performance levels. Therefore, the factor was termed problem-finding.
The final factor contained 6 items that were primarily intended to measure the extent to which
the organization performs the activities associated with effective data collection, and timely and
regular updates of performance. Hence, the factor was termed monitoring.
Once unidimensionality is implied from the factor analysis results, the reliability of the measure
can be assessed. The reliabilities for each of the 5 factors were evaluated through Cronbach’s
alpha internal consistency reliability measure (Cronbach, 1951). Table 3-21 reports a summary
of the reliability analysis. The reliability coefficients ranged from 0.72 to 0.91, indicating
acceptable levels of reliability for exploratory research, i.e., greater than 0.60 (Nunnally, 1978).
3.5.2

Review Process Maturity Scale Refinement

Following the same procedure outlined for the PM Use scale, ten items of the RP maturity scale
were examined. Because the original data with listwise deletion had 221 responses which were
appropriate for factor analysis; the original data was used instead of imputed data.
First, the reliability of the 10-item RP maturity scale was evaluated. The Cronbach’s alpha values
were above the commonly-recommended threshold of 0.7 for survey scales (Nunnally, 1978).
The corrected item-total correlations were inspected and no items had low corrected item-total
correlations (< 0.4); therefore, all items were retained.

132

Next, ten items were factor analyzed to examine the dimensionality of the RP maturity construct.
The Bartlett’s test of sphericity was significant and Kaiser Meyer–Olkin measures of sampling
adequacy was above the 0.60 criterion (Hair et al., 1998). Kaiser-1 Rule and PA indicated that
two factors should be extracted and a scree plot showed a clear break after the 2nd factor.
Communalities of all ten items were above 0.4. Two items (PRM6 and PRM7) demonstrated
unacceptable cross-loadings; and were therefore eliminated (see Table M-5 in Appendix M) and
the remaining items were subjected to a second round of factor analysis. The final result is
shown in Table 3-22 along with reliability measures. The two factors were identified using
Kaiser-1 Rule and accounted for 67.17% of the variance. It is worth noting that although PA
suggested three factors should be extracted, the third factor has no significant loadings. The
factor correlation matrix confirmed that these dimensions are distinct but moderately correlated
(r = 0.66). The results from the reliability analysis showed that both factors exhibited acceptable
level of reliability.
The first factor included 5 items that were intended to measure the extent to which the
performance review process reflects key characteristics of the CMMI® maturity level 2;
therefore, this factor was labeled managed RP. The second factor contained 3 items planned to
measure the extent to which the performance review process reflects key characteristics of the
CMMI® maturity level 4 and 5. As a result, this factor was termed optimized RP.
Table 3-22 Final Pattern Matrix for RP Maturity.

5 The right people are involved in the performance review process
2 Sufficient resources are allocated for conducting the performance
review process
3 It is clear who is responsible for doing what within the
performance review process e g planning data analysis etc.
4 Those participating in the performance review process have the
necessary skill and knowledge
1 The objectives of the review process are well defined
9 We periodically evaluate the effectiveness of the performance
review process
10 If necessary we make changes to the performance review process
to improve its effectiveness
8 Measures are used to determine the effectiveness of the
performance review process
Initial Eigen Values
% Variance Explained
Reliability
Extraction Method: Principal Axis Factoring. (N=221)
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 4 iterations.

Factor
Managed
Optimized
RP
RP
.828
.823
.822
.800
.787
.985
.762
.699
4.871
56.829
0.909

1.131
10.337
0.852
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3.5.3

Performance Measurement System Maturity Scale Refinement

Sixteen items of the PM maturity scale were examined. Again, the original data was used instead
of the imputed data set because it contained 208 responses after listwise deletions, which were
appropriate for the subsequent factor analysis.
All sixteen items were factor analyzed to examine for the dimensionality of the PM maturity
construct. Statistics for the Bartlett’s test of sphericity and Kaiser Meyer–Olkin measures of
sampling adequacy confirmed the factorability of the items. Three factors had eigenvalues
greater than 1. PA suggested that four factors should be extracted. The scree plot, however, did
not show a clear break between the third the fourth factors. Nonetheless, the four-factor solution
would lead to the elimination of the items with strong contribution to content validity.
Consequently, the three-factor solution was used for further scale revision. Table M-6 in
Appendix M presents the pattern matrix of the three factor solution. Following the same
evaluation criteria in term of acceptable factor loadings and cross-loadings, three items were
eliminated (PMM5, PMM6 and PMM9).
The remaining 13 items were resubmitted for another round of factor analysis. Two factors
emerged using the Kaiser-1 Rule, and PA, and had a simple structure. Table 3-23 shows the
results from this final iteration. The two factors accounted for 47.23% of the variance. The factor
correlation matrix indicated that the two factors are distinct but highly correlated (r=0.70). The
reliability results presented in Table 3-23 indicated that both factors exhibited satisfactory
reliability.
Of the 13 items, 8 items loaded onto the first factor. Three items related to the cascading of
performance measures and organizational strategy down to lower organizational levels. Another
three items were related to the linkages of the PM system to reward systems. The remaining two
items referred to the continuous refinement of the PM system and the use of IT to support the
PM system. Most of these characteristics were deemed important during the implementation
phase of PM system development (Bauer et al., 2004; Nudurupati & Bititci, 2005). The factor
therefore was labeled PM implementation. The second factor included 5 items. These items
related to the basic quality of performance measures, e.g., the balance between financial and nonfinancial measures and the linkage between the organization’s strategies and the measures. These
characteristics were considered fundamental requirements of the design and development of a
PM system such as the BSC (Soderberg, 2006; Speckbacher et al., 2003). Consequently, the
factor was named PM design.
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Table 3-23 Final Pattern Matrix for PM Maturity.

12 The measures we track are cascaded down to team or individual
levels
14 We hold ourselves accountable for improving performance in all
key performance measures
15 Our performance measurement system is supported by an easy to
use technology based system
13 Our performance measures are linked to reward and recognition
systems
8 The organizational strategy is consistently communicated
throughout the organization
16 We continually evaluate and improve our performance measures
and measurement system
10 Subunits and employees feel ownership of the measures under
their responsibility areas
11 The measures we track are consistent across different
organizational levels
3 The performance measures we track are aligned with our
organization's strategy
2 Our management leadership team agrees on how to measure
strategic success
1 We look at the vital few performance measures to evaluate the
overall performance of the organizational unit
4 The measures we track are controllable by those being evaluated
7 The measures we track reflect a good balance between financial
and non-financial performance
Initial Eigen Values
% Variance Explained
Reliability
Extraction Method: Principal Axis Factoring. (N=208)
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 5 iterations.
3.6

Factor
PM
PM
Implementation Design
.771
.734
.684
.639
.629

.218

.611

.145

.586

.231

.411

.226
.832

.149

.659
.536

.112
.158

.447
.410

6.046
42.837
0.877

1.123
4.442
0.751

Assessing Psychometric Properties of Survey Scales

Ideally, the resulting scales discussed in the previous section should be examined for the
goodness of fit in a multiple-indicator measurement model though confirmatory factor analysis
in order to assess external consistency and construct validity with data collected from a new
sample (Hinkin, 1998). However, acquiring an additional data set was beyond the scope of this
dissertation; therefore, preliminary evidence of the quality of the measurement scales is
presented by assessing reliability, convergent validity, discriminant validity and criterion-related
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validity within their nomological network. This is to ensure that subsequent data analysis and
interpretation are based on reliable and valid scales (Chin, 1998).
3.6.1

Scale Reliability

Prior to evaluating the reliability of the scales, the unidimensionality of the scale should be
established (Hinkin, 1998). For the three newly-developed scales, the factor analysis results
presented earlier implied that each subscale identified was unidimensional. In this section, the
unidimensionality of organizational outcomes are first examined through EFA.
3.6.1.1 Assessment of Organizational Learning Scales
According to Hurley et al. (1997), the use of EFA can provide a better picture of a construct
dimensionality than confirmatory factor analysis (CFA) in that EFA directly allows the
examination of eigenvalues whether the items contain relatively little common variance with
other factors than that associated with the intended factor, whereas the factor loadings were
restricted to zero for factors other than the intended one in CFA. Hinkin (1998) also asserts that
although EFA should be used when the researcher does not hypothesize the structure of the scale,
it can be used to support expectations when the researcher has a strong theoretical justification
for the number of factors to be retained. In this study, although the three scales of organizational
learning characteristics were adapted from previous research, they have never been tested
empirically together. Consequently, EFA was used instead of CFA to examine the
unidimensionality of the organizational learning scales.
Schwab (1980) argues that factor analysis can be used to investigate whether the number of
dimensions generated by the factor analysis replicates the number of dimensions specified a
priori and whether the items load onto the pre-specified dimension. Thus, unidimensionality of
these scales can be established if the factor analysis results confirm the a priori dimensions and
factor structures.
With the sample size of 220 (after the listwise deletion), the results from factor analysis of the 11
items for the three organizational learning scales with PAF extraction and an oblique rotation
when forced a three-factor solution is presented in Table 3-24. The results confirmed that the 10
items did align well with their appropriate theoretical factors, with the exception of ShrVsn4
“Employees view themselves as partners in charting the direction of the organization”, which
loaded onto the systems thinking scale. Nonetheless, when items were allowed to load freely, a
two-factor solution was identified based on the eigenvalue-greater-than-1 rule and a scree plot
while PA suggested a three-factor solution. With two factors extracted, 7 items from the systems
thinking scale and the shared vision scale loaded together (see Table M-7 in Appendix M for the
results of this analysis). Close examinations of the wording revealed that item wordings between
the two constructs were quite similar. Hence, evidence suggested that the respondents perhaps
used the same conceptual frames of reference when interpreting and responding to the systems
thinking and shared vision items.
Still, given that: 1) the shared vision scale has been validated in prior studies (Calantone et al.,
2002; Chan et al., 2003); 2) the PA results indicated three factors should be extracted; and 3)
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there is a theoretical basis to separate both constructs, the more appropriate method to examine
unidimensionality should be based on a predetermined number of latent variables. Accordingly,
it could be established that the three scales are unidimensional when ShdVsn4 is removed from
further analysis.
Table 3-24 Final Pattern Matrix for Organizational Learning.
Factor
Systems
Team
Shared
Thinking Learning Vision
.890

SysThk3 Employees understand where all activities fit in
within the organization
SysThk2 Employees understand the basic value chain within
.857
the organization and how their works fit into that chain
SysThk1 Employees have a good sense of the
.842
interconnectedness of all parts of the organization
ShdVsn4 Employees view themselves as partners in charting
.551a
.108
the direction of the organization
TrmLrn2 Employees freely challenge the assumptions
.863
underlying each other's ideas and perspectives
TrmLrn4 Employees utilize different opinions for the sake of
.779
obtaining optimal outcomes
TrmLrn1 Employees criticize each other's work in order to
.723
improve performance
TrmLrn3 Employees engage in evaluating their weak points in
.242
.664
attaining effectiveness
ShdVsn 2 There is total agreement on our organizational vision
across all levels functions and divisions
ShdVsn 1 There is a well expressed concept of who we are and
.155
where we are going as an organizational unit
ShdVsn 3 All employees are committed to the goals of this
.146
.144
organizational unit
Initial Eigen Values
6.967
1.187
% Variance Explained
61.009
7.861
Reliability
0.921b
0.876
Extraction Method: Principal Axis Factoring. (N=220)
Rotation Method: Oblimin with Kaiser Normalization. Rotation converged in 9 iterations.
a Drop from the scale
b Not include ShdVsn4

.280

.985
.728
.649
0.661
3.967
0.893

3.6.1.2 Assessment of Organizational Performance Scales
Similar to the organizational learning scales, the 10 items intended to measure organizational
performance were factor analyzed with PAF extraction and an oblique rotation using the
combined data set (N=190 after listwise deletion). A one-factor solution was initially identified
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using the Kaiser-1 rule. However, a two-factor solution was also explored because the second
factor had an eigenvalue close to 1 (0.936) and PA suggested that up to three factors could be
extracted. Taking factor interpretability into consideration, a two-factor solution was selected as
it yielded a simpler factor structure. With two factors extracted, the results confirmed that the 10
items did align well with their appropriate theoretical factors, with an exception of Perf5
“Adaptation to the changing conditions of the environment”, which loaded onto the financial
performance scale. The two factors accounted for 59.05% of the variance. Table 3-25 provides
the results of the EFA solutions. In summary, unidimensionality was established for both factors.
It is worth mentioning that that Perf5—“Adaptation to the changing conditions of the
environment”—was kept with the financial performance factor on which is loaded in the EFA.
According to Chakravarthy (1986), organizational adaptation is future-oriented and its emphasis
is on an organization’s ability to generate and use a net surplus of slack resources to improve its
ability to adapt to uncertain or unknown future environments. He argues that the quality of
adaptation could be examined through organization’s profitability measures, such as investment
ratio, because it is a determinant of a firm's slack resources (Chakravarthy, 1986). Hence, it
seems reasonable to conclude that respondents interpreted and responded to this item as a
financial-oriented measure.
Table 3-25 Final Pattern Matrix for Organizational Performance.
Factor
Non-Financial
Financial
Performance Performance
Quality of products services or programs
.877
.133
Reputation in its sector
.731
Customer satisfaction
.722
Success rate in launching new products services or programs
.652
Employee satisfaction
.574
-.218
Level of innovation
.473
-.277
Overall financial performance
-.883
Cost Performance
-.817
Business growth
.207
-.615
Adaptation to the changing conditions of the environment
.227
-.605
Initial Eigen Values
5.754
.936
% Variance Explained
53.491
5.561
Reliability
0.873
0.831
Extraction Method: Principal Axis Factoring. (N=190)
Rotation Method: Oblimin with Kaiser Normalization.
3.6.1.3 Reliability Analysis
Once the unidimensionality of the scales has been established, the reliability of each survey scale
was examined through internal consistency measures, i.e. Cronbach’s alpha (Cronbach, 1951)
and composite reliability (Fornell & Larcker, 1981). In contrast to Cronbach’s alpha which tends
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to yield a lower bound estimate of reliability, composite reliability (CR) does not assume equal
loadings of each item on the factor (i.e. the reliability of measurement items varies) and
evaluates the relative loadings based on the estimated factor loading within an overall
measurement model (Chin, 1998; Gefen, 2003). The CR can be interpreted in the same way as
Cronbach’s alpha (Henseler et al., 2009) and is calculated as (Henseler et al., 2009, p. 300):
 =

(∑  )
(∑  ) + ∑( −  )
(3-1)

where λi is the loading of each measurement item on its corresponding construct.
Results of reliability measures of Cronbach’s alpha and Composite Reliability of the fourteen
constructs resulting from the EFA provided by SMARTPLS 2.0 M3 (Ringle et al., 2005) are
presented in Table 3-26. Based on guidelines offered by Nunnally (1978), all of the constructs of
the measurement model exhibited acceptable levels of reliability, with most possessing values
well above the minimum recommended value of 0.70. Further, the reliability of each
measurement item were examined though the standardized factor loadings (i.e. correlation
between the measurement item and its factor) (Henseler et al., 2009). As presented in the bottom
half of Table 3-27, most factor loadings (indicated in bold) were higher than 0.707, indicating
that the factor explained at least 50% of each of their respective measurement item’s variance.
Although factor loadings of PM design were below the recommended threshold, they were above
0.4; therefore, all items were retained (Henseler et al., 2009).
Table 3-26 Reliability and Convergent Validity Results.
AVE Composite Reliability Cronbach’s Alpha
Monitoring
0.6894
0.9298
0.9096
Problem Finding
0.7683
0.8689
0.6987
Problem Solving
0.6810
0.9372
0.9219
Validating Causal Relationships 0.6579
0.8846
0.8252
Validating Improvement Actions 0.5868
0.9085
0.8824
Shared Vision
0.8183
0.9310
0.8887
Systems thinking
0.8508
0.9448
0.9124
Team Learning
0.6964
0.9012
0.8544
Non-Financial Performance
0.5732
0.8895
0.8514
Financial Performance
0.6810
0.8951
0.8437
Design Factor
0.5293
0.8460
0.7730
Implementation Factor
0.5431
0.9041
0.8784
Managed RP
0.6810
0.8951
0.8437
Optimized RP
0.6894
0.9298
0.9096
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3.6.2

Convergent and Discriminant Validity

Convergent validity is referred to as “the degree to which multiple methods of measuring a
variable provide the same results” (O'Leary-Kelly & Vokurka, 1998, p. 339) whereas
discriminant validity is pertaining to “the degree to which measures of different latent variables
are unique, i.e., the variance in the measure should reflect only the variance attributable to its
intended latent variable and not to other latent variables” (O'Leary-Kelly & Vokurka, 1998, p.
339).
Convergent and discriminant validity of each construct was examined through cross-loading and
Average Variance Extracted (AVE) results provided by SMARTPLS (Ringle et al., 2005). The
AVE estimate is the average amount of variance that a factor is able to explain in the
measurement items to which it is theoretically related, relative to the amount due to measurement
error (Chin, 1998). The AVE is calculated as (Henseler et al., 2009, p. 300):
 =

∑ 
∑  + ∑( −  )

(3-2)
where λi is the loading of each measurement item on its corresponding construct.
As Gefen and Straub (2005) explain, convergent validity is shown when each of the
measurement items loads with a significant t-value on its latent construct at least at the 0.05
significance level and each AVE value is larger than 0.50. Factor loading results are presented in
the bottom half of Table 3-27. By specifying the same number of cases to 216 (i.e., the same as
the imputed data set) and bootstrapping 1000 re-samples, all t-values of the factor loadings were
significant at p < 0.000. Further, AVE results shown in Table 3-26 also indicated that all scales
exhibited sufficient convergent validity, confirming that each scale is able to explain more than
half of the variance of its measurement items, on average.
Complementary to convergent validity, discriminant validity is demonstrated by two
occurrences: (1) when the measurement items show an appropriate pattern of loadings in which
the measurement items load highly on their theoretically assigned factor and not highly on other
factors, and (2) when the square root of AVE for each factor is larger than any pair of its
correlations with any other factor (Gefen & Straub, 2005). As presented in Table 3-27, all
measurement items showed appropriate pattern loadings, i.e., each item loaded higher on its
principal construct than other constructs. While cross-loadings based on PLS algorithm were
higher than EFA results presented earlier, the magnitude of loading differences between the
loading on the principal construct and any other loadings were higher than the suggested
threshold of 0.1 (Gefen & Straub, 2005). The top half of Table 3-27 also shows the square root
of the AVE along the diagonal. All scales demonstrate sufficient discriminant validity except the
PM implementation scale.
In the occurrence of insufficient discriminant validity, Farrell (2010) suggests that EFA should
be performed to identify items which cause the problem. The EFA result is provided in Table M140

9 of Appendix M. PMM15 [“Our performance measurement system is supported by an easy to
use technology based system”] and PMM16 [“We continually evaluate and improve our
performance measures and measurement system”] loaded onto the monitoring scale rather than
the PM implementation scale. Ahire and Devaraj (2001) contend that construct validity should
be checked during scale development and the scale should be refined until the refined scale
exhibits sufficient construct validity. Accordingly, PMM15 and PMM16 were removed from the
PM implementation scale. Once these two items were removed, the final scale showed sufficient
construct validity. Appendix N presents the final construct validity results.
3.6.3

Criterion-Related Validity

Criterion-related validity is pertaining to the degree to which a measure is related to an
independent measure of the relevant criterion (Nunnally, 1978). As illustrated in Appendix N,
correlations between the five subscales of PM Use, the three scales of organizational learning
and the performance scales were positive and significant at p < 0.01. Further, the present study
included two items intended for assessing the criterion-related validity of the PM Use scales.
These criterion-items addressed the impact of PM Use on organizational unit performance
directly. As anticipated, the Pearson correlations between the five subscales of PM Use and the
two criterion items – “The benefits from the performance review process outweigh the costs
associated with the process” and “The review process has contributed to the success of my
organizational unit” – were also positive and significant at p < 0.01 level (see Table N-3 in
Appendix N). Therefore, evidence suggests that the PM Use scales and organizational outcomes
scales exhibited sufficient criterion validity.
Overall, the operational measures for variables used in this research showed sufficiently strong
psychometric properties to support valid testing of the proposition and hypotheses reflected in
the proposed research model [Figure 2-11]. In the next section, a brief review of the structural
equation modeling method used to test the research proposition and hypotheses and a revised
operational research model is discussed.
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Table 3-27 Assessment of Discriminant Validity
1
0.830
0.563

2

1. Monitoring
2. Problem
0.877
Finding
3. Problem Solving
0.717 0.578
4. Validating
0.550 0.642
Causal Relationship
5. Validating
0.703 0.617
Improvement
Action
6. Shared
0.604 0.464
Vision
7. System
0.577 0.531
Thinking
8. Team Learnig
0.431 0.508
9. Non-Financial
0.547 0.364
Performance
10. Financial
0.518 0.362
Performance
11. Design factor
0.588 0.445
12. Implementation 0.749 0.484
Factor
13. Managed RP
0.704 0.486
14.Optimized RP
0.579 0.409
Note: All correlations are significant
extracted for each construct.
Cross-Loading
1
2
RP11
0.784 0.371
RP14
0.866 0.440

3

4

5

6

7

8

9

0.825
0.603

0.811

0.753

0.708

0.766

0.646

0.476

0.549

0.905

0.645

0.566

0.558

0.734

0.922

0.546
0.571

0.530
0.427

0.485
0.489

0.595
0.598

0.518

0.427

0.505

0.648
0.769

0.506
0.649

0.651
0.729

10

0.655
0.598

0.835
0.488

0.757

0.569

0.538

0.359

0.723

0.825

0.579
0.680

0.525
0.670

0.474
0.572

0.438
0.603

0.476
0.561

11

12

0.728
0.704

0.737

13

14

0.724 0.448 0.606 0.604 0.577 0.431 0.538 0.502 0.621 0.708 0.825
0.613 0.642 0.617 0.464 0.531 0.508 0.408 0.447 0.590 0.628 0.565 0.830
at the 0.01 level (2-tailed). The bold diagonal values are the square root of the average variance
3
0.537
0.651

4
0.449
0.502

5
0.590
0.622

6
0.403
0.491

7
0.416
0.554

8
0.366
0.519

9
0.412
0.526

10
0.341
0.527

11
0.524
0.508

12
0.608
0.693

13
0.567
0.614

14
0.456
0.551
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RP15
RP16
RP20
RP50
RP22
RP25
RP40
RP42
RP43
RP45
RP47
RP51
RP53
RP23
RP28
RP32
RP49
RP2
RP3
RP7
RP8
RP9
RP10
RP26
ShdVsn1
ShdVsn2
ShdVsn3

1
0.886
0.888
0.810
0.736
0.494
0.493
0.600
0.668
0.590
0.568
0.511
0.563
0.629
0.549
0.500
0.337
0.386
0.512
0.521
0.590
0.561
0.439
0.550
0.580
0.455
0.430
0.490

2
0.532
0.470
0.501
0.521
0.885
0.868
0.417
0.514
0.581
0.503
0.383
0.425
0.522
0.561
0.352
0.285
0.399
0.409
0.468
0.532
0.471
0.387
0.398
0.578
0.341
0.179
0.285

3
0.658
0.600
0.538
0.580
0.532
0.479
0.801
0.852
0.812
0.808
0.813
0.826
0.861
0.572
0.475
0.390
0.511
0.481
0.589
0.641
0.543
0.527
0.618
0.621
0.606
0.552
0.593

4
0.545
0.492
0.351
0.365
0.498
0.371
0.534
0.574
0.511
0.435
0.534
0.444
0.454
0.862
0.805
0.739
0.834
0.440
0.611
0.564
0.583
0.586
0.508
0.515
0.400
0.402
0.485

5
0.637
0.602
0.528
0.512
0.567
0.498
0.637
0.677
0.581
0.632
0.565
0.584
0.665
0.689
0.593
0.463
0.537
0.729
0.790
0.790
0.792
0.723
0.740
0.793
0.492
0.489
0.509

6
0.446
0.447
0.358
0.355
0.288
0.232
0.559
0.566
0.452
0.538
0.487
0.567
0.547
0.407
0.387
0.377
0.370
0.383
0.443
0.381
0.417
0.381
0.446
0.478
0.881
0.928
0.904

7
0.515
0.544
0.407
0.328
0.284
0.247
0.552
0.580
0.457
0.480
0.492
0.596
0.548
0.512
0.406
0.468
0.445
0.394
0.422
0.400
0.387
0.357
0.519
0.491
0.623
0.655
0.711

8
0.418
0.423
0.254
0.261
0.269
0.238
0.471
0.455
0.405
0.404
0.430
0.504
0.471
0.459
0.399
0.448
0.411
0.351
0.417
0.314
0.370
0.359
0.410
0.375
0.486
0.525
0.600

9
0.490
0.497
0.445
0.313
0.324
0.314
0.413
0.505
0.467
0.473
0.442
0.476
0.518
0.408
0.358
0.282
0.330
0.358
0.380
0.374
0.362
0.327
0.335
0.468
0.547
0.525
0.549

10
0.461
0.473
0.397
0.334
0.305
0.332
0.440
0.536
0.397
0.318
0.393
0.422
0.465
0.364
0.399
0.337
0.281
0.368
0.356
0.436
0.409
0.294
0.348
0.478
0.499
0.502
0.541

11
0.505
0.452
0.485
0.475
0.371
0.411
0.550
0.636
0.459
0.522
0.442
0.544
0.565
0.479
0.387
0.348
0.420
0.479
0.515
0.501
0.521
0.383
0.564
0.509
0.548
0.492
0.529

12
0.645
0.649
0.544
0.582
0.435
0.413
0.647
0.684
0.569
0.608
0.639
0.675
0.608
0.546
0.573
0.487
0.497
0.519
0.561
0.632
0.585
0.499
0.536
0.574
0.614
0.589
0.639

13
0.568
0.625
0.560
0.587
0.409
0.444
0.608
0.670
0.588
0.581
0.518
0.615
0.592
0.432
0.382
0.267
0.364
0.419
0.458
0.491
0.455
0.403
0.444
0.560
0.572
0.504
0.561

14
0.510
0.537
0.390
0.407
0.369
0.347
0.518
0.567
0.459
0.448
0.518
0.501
0.521
0.556
0.523
0.482
0.515
0.421
0.481
0.493
0.508
0.432
0.459
0.507
0.378
0.418
0.461
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SysThk1
SysThk2
SysThk3
TrmLrn1
TrmLrn2
TrmLrn3
TrmLrn4
Perf1
Perf2
Perf3
Perf4
Perf6
Perf9
Perf5
Perf7
Perf8
Perf10
PMM1
PMM2
PMM3
PMM4
PMM7
PMM8
PMM10
PMM11
PMM12
PMM13

1
0.524
0.547
0.494
0.209
0.379
0.495
0.410
0.413
0.441
0.350
0.380
0.513
0.365
0.440
0.398
0.430
0.439
0.320
0.496
0.539
0.346
0.389
0.560
0.517
0.473
0.573
0.418

2
0.288
0.293
0.257
0.119
0.272
0.299
0.240
0.263
0.340
0.217
0.305
0.310
0.199
0.296
0.345
0.293
0.266
0.250
0.280
0.398
0.292
0.396
0.376
0.323
0.278
0.328
0.227

3
0.599
0.625
0.557
0.311
0.497
0.539
0.432
0.395
0.517
0.363
0.425
0.530
0.326
0.431
0.436
0.410
0.435
0.277
0.581
0.598
0.358
0.451
0.654
0.610
0.494
0.544
0.374

4
0.536
0.518
0.513
0.319
0.428
0.562
0.419
0.252
0.411
0.318
0.282
0.425
0.211
0.366
0.326
0.394
0.321
0.247
0.469
0.419
0.331
0.329
0.568
0.603
0.318
0.465
0.339

5
0.552
0.518
0.474
0.276
0.379
0.528
0.391
0.361
0.429
0.341
0.300
0.461
0.302
0.428
0.411
0.408
0.421
0.355
0.567
0.580
0.412
0.399
0.563
0.569
0.461
0.512
0.381

6
0.710
0.674
0.647
0.355
0.494
0.611
0.481
0.376
0.504
0.422
0.436
0.594
0.334
0.501
0.454
0.462
0.460
0.287
0.563
0.502
0.328
0.360
0.667
0.613
0.393
0.420
0.342

7
0.925
0.930
0.912
0.371
0.575
0.684
0.494
0.337
0.412
0.354
0.452
0.536
0.308
0.403
0.418
0.471
0.440
0.270
0.545
0.477
0.337
0.380
0.632
0.681
0.326
0.425
0.329

8
0.624
0.604
0.583
0.727
0.870
0.890
0.841
0.354
0.400
0.334
0.354
0.470
0.270
0.320
0.215
0.323
0.320
0.277
0.419
0.333
0.340
0.361
0.526
0.502
0.325
0.349
0.320

9
0.475
0.542
0.468
0.303
0.448
0.473
0.374
0.765
0.755
0.775
0.729
0.786
0.732
0.642
0.507
0.619
0.608
0.165
0.359
0.398
0.284
0.326
0.544
0.447
0.419
0.378
0.306

10
0.471
0.519
0.460
0.236
0.299
0.376
0.263
0.462
0.525
0.547
0.578
0.619
0.531
0.819
0.802
0.817
0.863
0.198
0.402
0.459
0.338
0.258
0.495
0.441
0.335
0.367
0.279

11
0.558
0.551
0.461
0.233
0.386
0.513
0.396
0.326
0.350
0.287
0.301
0.411
0.294
0.372
0.381
0.394
0.425
0.591
0.831
0.871
0.651
0.652
0.626
0.625
0.521
0.470
0.378

12
0.640
0.622
0.592
0.312
0.465
0.616
0.458
0.406
0.516
0.463
0.382
0.541
0.403
0.482
0.454
0.442
0.472
0.349
0.663
0.635
0.390
0.440
0.833
0.775
0.643
0.752
0.607

13
0.516
0.561
0.516
0.155
0.361
0.483
0.372
0.421
0.418
0.333
0.341
0.505
0.407
0.433
0.359
0.408
0.451
0.349
0.545
0.590
0.347
0.365
0.599
0.538
0.448
0.460
0.435

14
0.493
0.480
0.499
0.274
0.410
0.541
0.422
0.274
0.333
0.271
0.342
0.365
0.247
0.380
0.349
0.361
0.384
0.322
0.558
0.486
0.355
0.386
0.534
0.506
0.354
0.469
0.312
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1
2
3
4
PMM14
0.582 0.479 0.642 0.454
PMM15
0.615 0.327 0.541 0.484
PMM16
0.656 0.462 0.609 0.537
PRM1
0.564 0.371 0.647 0.425
PRM2
0.552 0.324 0.545 0.318
PRM3
0.609 0.420 0.598 0.391
PRM4
0.631 0.474 0.636 0.428
PRM5
0.606 0.443 0.622 0.326
PRM8
0.521 0.304 0.488 0.638
PRM9
0.500 0.378 0.563 0.516
PRM10
0.490 0.394 0.560 0.509
Note: All loadings in bold are significant at p < 0.000.

5
0.597
0.556
0.616
0.534
0.428
0.496
0.566
0.522
0.548
0.506
0.556

6
0.540
0.468
0.483
0.559
0.450
0.489
0.500
0.538
0.410
0.382
0.418

7
0.489
0.499
0.489
0.503
0.432
0.420
0.523
0.541
0.469
0.459
0.459

8
0.414
0.470
0.415
0.418
0.358
0.270
0.375
0.395
0.425
0.437
0.466

9
0.474
0.468
0.468
0.422
0.383
0.435
0.468
0.538
0.357
0.338
0.371

10
0.452
0.408
0.474
0.413
0.355
0.429
0.424
0.479
0.428
0.354
0.378

11
0.548
0.405
0.535
0.555
0.435
0.498
0.551
0.562
0.497
0.499
0.547

12
0.775
0.732
0.753
0.624
0.569
0.590
0.594
0.609
0.552
0.543
0.546

13
0.629
0.497
0.536
0.844
0.825
0.840
0.849
0.859
0.445
0.505
0.532

14
0.428
0.484
0.566
0.513
0.450
0.472
0.477
0.470
0.859
0.897
0.860
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3.7

Overview of Data Analysis Method and Revised Research Model

The research model presented in Figure 2-11 reflects two features that must be considered when
choosing a statistical tool -- namely the presence of multiple dependent relationships, and the
presence of latent constructs that cannot be observed directly. Unlike ordinary least squares
regression (OLS), structural equation modeling (SEM) represents a set of multivariate techniques
that allow the simultaneous study of multiple causal relationships between endogenous and
exogenous latent variables. This statistical technique is appropriate for the analysis of latent
construct relationships by first validating the measurement of observed variables of the latent
construct, and second, by estimating the relationships among the latent constructs in isolation of
measurement errors (Hoyle, 1995).
3.7.1

Overview of Partial Least Square

Due to several considerations associated with the data and the research model, it was determined
that using partial least square (PLS) structural equation modeling was advantageous. While better
known techniques of structural equation modeling are referred to as covariance-based structural
equation modeling (CBSEM), PLS is considered component-based SEM (Chin, 1998).
Originally developed by Herman Wold (1975, 1985), PLS is a partial information method involving
two steps: (1) computing latent variables scores using the PLS algorithm and (2) using OLS
regressions on the latent variables scores for estimating the structural equations (Chin, 1998). The
first step, however, is an iterative procedure of two stages. As explained by Chin (1998), the
process begins with performing simple or multiple regressions on latent variables and calculating
the latent variable scores based on the weight of the indicators. This first stage is thus called outside
proximation (Chin, 1998). Next, the latent variable scores are combined with scores of
“neighboring” latent variables, i.e., those having path relations with the latent variables to obtain a
proxy estimate; hence, this is called inside approximation (Chin, 1998). The process is repeated
with indicators regressed on the calculated proxy score and new weights are then obtained to
recalculate the inside proxy estimate (Chin, 1998). The process stops when the weights converge
using a conventional stopping rule. In a least squares sense, the process is partial because only a
residual variance with respect to a subset of the parameters being estimated is minimized (Chin,
1998).
Chin (2010) asserts that PLS is complementary instead of competing with covariance-based
(CBSEM) and each approach has its own advantages and disadvantages. In this study, PLS was
deemed appropriate for several reasons. First, while PLS can handle higher-order models as
CBSEM, it requires smaller sample sizes. Given a commonly-recommended cases-to-estimated
parameters of at least 5:1 for CBSEM, this study would require a minimum of 235 cases for
mediation analysis and double this amount for moderation analysis (Hair et al., 1998). In contrast,
the partial nature of PLS and the use of a series of simple or multiple regression during parameter
estimations, the required sample size would follow Cohen (1988)’s power table for multiple
regression analysis (Chin, 2010). In this study, the largest number of predictors in any regression
146

model was 33. With power at 0.80 level and significance level at 0.05, the sample size required for
a medium size effect (0.15) is 195.
Second, unlike CBSEM which focuses on maximizing the fit between the theoretical and the
empirical covariance matrixes, PLS aims at minimizing a residual variance of the latent variables
(Chin, 2010). Thus, PLS is more suitable for research that is interested more in summarizing the
data and making prediction and less focused on explaining the covariance of measurement items
and developing precise parameter estimations (Chin, 2010).
Third, being a full information method, CBSEM is appropriate for confirmatory research because a
misspecified model could lead to biased parameter estimates. In contrast, PLS is primarily
appropriate for exploratory research when both knowledge of the measurement model and
theoretical model is limited, as is the case for the present study (Chin, 2010).
Fourth, PLS does not pose restrictions on the identical distribution of the residual variances nor the
independence of cases which are critical to CBSEM (Chin, 2010). PLS is more robust to deviations
from a multivariate normal distribution (Gefen et al., 2000). In addition, PLS also does not make
distributional assumptions about the measurement scale; therefore, PLS works with nominal,
ordinal, and interval scaled variables (Haenlein & Kaplan, 2004). The only assumption PLS
requires is predictor specification in its estimation procedure – i.e., that there is a linear conditional
expectation relationship between a latent variable and its observed indicators, which can be
considered as fulfilled in most cases (Haenlein & Kaplan, 2004). Hence, the use of PLS minimized
the potential for any concerns related to the distribution of the data.
Finally, PLS offers several advantages over regression and CBSEM in modeling interaction terms.
First, it does not assume equal-weighted and error-free measurement items as in regression (Chin et
al., 2003). Second, it does not face with indeterminacy problems when the number of indicators
increases dramatically through the creation of the interaction terms (Chin et al., 2003). In addition,
the correlated error terms between indicators of the interaction terms pose serious problems if not
accounted for in CBSEM but become advantageous for PLS because these correlations can help
reducing bias in the estimation of the relationship between latent variables and thus providing a
more accurate estimation of the interaction effect (Chin et al., 2003). Further, PLS provides
interpretable factor scores at the first-order model whereas this is not available via CBSEM (Chin,
2010).
Nonetheless, PLS has problems of consistency at large -- that is, the value of the estimated
parameters converge as both the sample size increases and the number of indicators of each latent
variable become infinite; therefore, with finite indicators, PLS tends to underestimate the
relationships between the latent variables and overestimate the factor loadings (Chin, 1998).
However, this bias can be attenuate by employing larger sample size, at least 10 times of the largest
number of predictors affecting the dependent variables (Chin, 1998). Thus, the sample size of 216
helped avoid this bias.
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3.7.2

Control Variables

Prior to the investigation of the operational research model, effects of demographic variables and
certain characteristics of the review process needed to be examined to determine if they could
potentially confound the interpretation of data analysis. As shown earlier in Table 3-12, the
respondents represented various functional areas and different levels in the organizational hierarchy,
including non-managerial roles. It could be argued that respondents with different positions or from
different functional areas may have inherently different views of how the organization is performing
or of performance measurement use practices. Therefore, tests of difference in PM Use variables
and financial performance across respondents’ roles and functional area were performed.
Independent samples t-tests were calculated to determine whether non-management participants
exhibited significantly different perceptions of the key constructs in the research model from
participants in management position. The average across items of each of the five PM Use scales
and the five organizational outcomes scales were computed. Respondents were divided into two
groups, those who had management roles (i.e., head of the organization/executives, senior managers
and middle managers) and those who had non-management roles. As shown in Table 3-28 below,
the independent-sample t-test indicated that there were significant difference between the two
groups in all dimensions of PM Use (p < 0.05) and two of organizational learning scales (p < 0.01).
Consequently, the management role was added as a control variable for shared vision and systems
thinking construct during the hypotheses testing.
Table 3-28 Tests for Mean Difference between Management and Non-Management Roles.
NManagement =125; Nnon-management=91

Monitoring
Problem Finding
Problem Solving
Validating Causal Relationships
Validating Improvement Actions
Shared Vision
Systems thinking
Team Learning
Non-Financial Performance
Financial Performance

T

Sig. (2tailed)

Mean
Difference

3.517
2.839
3.212
3.015
2.272
2.854
2.954
.961
1.511
1.968

.001
.005
.002
.003
.024
.005
.003
.338
.132
.050

.443
.342
.332
.361
.260
.408
.401
.123
.159
.248

Std.
Error
Difference
.126
.120
.104
.120
.114
.143
.136
.127
.105
.126

In addition, the ANOVA F-tests were calculated to determine whether respondents from different
functional areas viewed PM Use and organizational outcomes differently. The results in Table 3-29
revealed difference perceptions among respondents from different functional areas (p < 0.05) in
terms of problem-solving, problem-finding, and financial Performance. Further, when respondents
were divided into two groups (i.e., those who worked under corporate/senior management function
and those who worked elsewhere), the independent-sample t-test indicated that there was significant
difference between the two groups with respect to problem-finding, problem-solving, shared vision,
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systems thinking and non-financial performance. Consequently, corporate functional area was
added as another control variable during the hypotheses testing.
Table 3-29 Tests for Mean Difference between Functional Areas.
F-test
N=214
F
Sig.
Monitoring
Problem Finding
Problem Solving
Validating Causal
Relationships
Validating Improvement
Actions
Shared Vision
Systems thinking
Team Learning
Non-Financial Performance
Financial Performance

1.958
2.187
2.305
.895

.063
.037
.028
.512

T-test
Ncorporate=99; Nnon-corporate=103
T
Sig. (2Mean
Std. Error
tailed) Difference Difference
1.798
.074
.239
.133
3.048
.003
.375
.123
3.489
.001
.384
.110
1.191
.235
.145
.122

1.465 .182

1.877

.062

.220

.117

1.323
1.686
.285
1.251
2.202

2.047
2.304
.750
2.349
1.793

.042
.022
.454
.020
.075

.297
.325
.096
.240
.227

.145
.141
.127
.102
.126

.241
.114
.959
.277
.036

Similar tests were undertaken to examine the differences in perceptions of respondents from
different sectors, industries and organizational size (i.e., number of full-time employees). No
significant differences was found at p > 0.05 level.
A series of ANOVA F-tests was performed to examine whether difference in certain performance
review process characteristics led respondents to respond to the PM Use practices and
organizational outcomes differently. No significant mean difference (p> 0.05) was found among
respondents attending the PR meetings at a different frequency or attending a different number of
meetings. However, significant differences in means were found for all five PM Use variables, team
learning and non-financial performance between respondents in organizations where the PM
system had been redesigned in the past two years (p < 0.05) vs. organizations without this redesign
effort. Additionally, respondents who attended the PR meetings at corporate level perceived PM
Use practices and organizational outcomes differently than respondents who attended the meeting at
other organizational levels. As a result, two additional control variables were added to the
operational model. Table 3-30 and Table 3-31 show the results from these analyses.
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Table 3-30 Tests for Mean Difference between Respondents with the Redesigned PM System
(N=129) and Non-Redesigned PM System (N=78).
T
Monitoring
Problem Finding
Problem Solving
Validating Causal Relationships
Validating Improvement Actions
Shared Vision
Systems thinking
Team Learning
Non-Financial Performance
Financial Performance

2.839
3.815
3.172
3.663
3.959
1.060
.092
2.318
1.998
2.050

Sig.
(2-tailed)
.005
.000
.002
.000
.000
.290
.927
.021
.047
.042

Mean
Difference
.369
.509
.350
.482
.462
.160
.013
.293
.213
.267

Std. Error
Difference
.130
.133
.110
.132
.117
.151
.142
.126
.107
.130

Table 3-31 Tests for Mean Difference between Respondents who attend the
Corporate PR meeting (N=126) and Non-Corporate PR meeting (N=90).
T
Monitoring
Problem Finding
Problem Solving
Validating Causal Relationships
Validating Improvement Actions
Shared Vision
Systems thinking
Team Learning
Non-Financial Performance
Financial Performance
3.7.3

2.145
3.436
2.458
3.038
2.092
3.220
2.761
2.318
2.764
2.006

Sig.
Mean
Std. Error
(2-tailed) Difference Difference
.033
.276
.129
.001
.433
.126
.015
.266
.108
.003
.364
.120
.038
.240
.115
.001
.459
.143
.006
.377
.136
.021
.293
.126
.006
.288
.104
.046
.253
.126

Revised Operational Research Model

Based on the scale refinement and exploratory data analysis outlined earlier, the revised operational
model is presented in Figure 3-5 on the next page. The results of the analysis of this revise
operational model are focal topic the next chapter.
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Figure 3-5 Revised Operational Research Model.
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CHAPTER 4. DATA ANALYSIS AND RESULTS
This chapter presents the results of the empirical analysis utilizing the combined survey data to
investigate the revised hypothesized relationships as presented at the end of Chapter 3. The
organization of this chapter is as follows. First, the overview of the methods to analyze the
proposition and research hypotheses is discussed. Next, the results of the analysis of the proposition
related to PM Use is presented, followed by the results of the analysis of hypotheses related to
direct effects of PM use. Later, the results of the mediation and moderation analysis are reported.
Finally, the results of post-hoc analysis are presented.
4.1

Overview of Statistical Methods for Testing Hypotheses

Two statistical software programs were employed to analyze the data collected in this study.
SPSS18.0 was used for descriptive statistics, reliability testing, exploratory factor analysis and
regression analysis and SMARTPLS V2.0 M3 (Ringle et al., 2005), which using partial least
squares (PLS), was employed for confirmatory factor analysis and hypotheses testing presented in
this Chapter. As mentioned earlier, the imputed data set of 216 responses was used for the PLS
analysis.
PLS comprises a measurement model and a structural model. The measurement model specifies
relations between observed indicators (i.e., survey items) and their corresponding latent constructs,
whereas the structural model specifies relationships between latent constructs. Influenced by the
covariance-based structural equation modeling (CBSEM), the PLS model is typically interpreted in
two stages (Chin, 2010). The reliability and validity of the measurement model is first assessed to
ensure that the constructs’ measures are reliable and valid before assessing the nature of the
relationships between the constructs in the structural model (Chin, 2010). As such, the methods
used to evaluate the measurement model are discussed first, followed by those used in the
examination of the hypothesized relationships.
4.1.1

Evaluating Measurement Model

The assessment of the measurement model for testing hypotheses two to eight was conducted and
results are presented in Section 3.6 of Chapter 3. In this chapter, a second-order confirmatory factor
analysis was performed to examine whether the five PM Use dimensions resulting from the EFA are
salient dimensions of PM Use, as part of a test of Proposition 1. The second-order measurement
model of PM Use construct was estimated using the repeated indicators approach (Lohmöller,
1989), which is commonly employed in the PLS analysis for higher-order constructs (Wetzels et al.,
2009). The approach allows the assessment of the reliability of the second-order construct through
the examination of the second-order loadings (i.e., paths from the second-order construct to the
first-order constructs) and is recommended in PLS literature (Wetzels et al., 2009). The secondorder model was evaluated for internal consistency, convergent and discriminant validity (Section
4.2), and later was used in post-hoc analysis (Section 4.6.3).
Using the repeated indicators approach, the higher-order constructs are directly measured by
manifest indicators for the first-order constructs (Wetzels et al., 2009). First, the five variables of
PM Use served as the first-order latent variables in which corresponding manifest variables (i.e.,
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measurement items which survived the EFA) were related to their respective first-order construct
using a reflective mode4 (Edwards & Bagozzi, 2000). Second, the second-order latent variable was
constructed by relating it to the underlying first-order latent variables also using a reflective mode.
The measurement model was estimated with PLS and then evaluated in the same manner as
presented in Section 3.6 of Chapter 3. The internal consistency was examined through composite
reliability (Fornell & Larcker, 1981). Convergent and discriminant validity were assessed by the
AVE statistic (Fornell & Larcker, 1981) and examination whether the first order constructs loaded
onto the posited second order construct. All loadings between the first order and second order
constructs were inspected and significance was assessed via the resampling procedures, i.e.,
nonparametric bootstrapping (Efron, 1981; Efron & Tibshirani, 1993), as implemented in the
SmartPLS software with 2000 replications and construct level sign changes preprocessing to obtain
the standard errors of the estimates and generate an approximate t-statistic to interpret the
significance of the factor loadings (Wilson, 2010; Yung & Chan, 1999).
The bootstrap is a nonparametric and distribution-free approach for estimating the precision of PLS
estimates (Chin, 1998). In general, N bootstrapping data set were created via resampling at random
with replacement from the original data by specifying the same number of cases as the original data
set and N parameter estimates for each bootstrapping data set were obtained (Chin, 1998). The
obtained parameter estimates form a bootstrap distribution, which builds the basis for statistical
inference and provides confidence intervals for all parameter estimates (Henseler et al., 2009). With
the PLS parameter estimates and standard error from bootstrap samples, one can perform a student's
t-test to evaluate the statistical significance of the estimates (Henseler et al., 2009). Statistical tests
were assessed using one-tailed t-tests with N-1 degree of freedom for the unidirectional hypotheses
and two-tailed t-tests otherwise.
The construct sign change was specified to overcome arbitrary sign changes problems5 within PLS
algorithm during bootstrapping (Henseler et al., 2009). In principle, if a PLS estimate for a
bootstrap subsample shows a different sign compared with the original estimate, the procedure
reverses the sign of that estimate in the bootstrapping subsample to avoid bias in the bootstrapping
results which could lead to type II errors (Henseler et al., 2009).
4.1.2

Evaluating Structural Model

Assessment of the structural model was performed during the tests of the remaining hypotheses.
PLS was used to estimate the path coefficients between the paths of the exogenous and endogenous
constructs within the combined data set. Contrary to CBSEM, PLS does not provide goodness of fit
statistics. To evaluate model fit, PLS relies on nonparametric prediction-oriented measures because
the PLS algorithm makes no distributional assumption (Chin, 1998). The structural models,
therefore, were evaluated via the R-square, the Q2 Predictive Relevance (Geisser, 1975; Stone,
1974), the AVE (Fornell & Larcker, 1981), and bootstrapping procedure (Chin, 1998).

4
5

The direction of the arrows is from the latent construct to the manifest indicators.
See Wold (1985) for a discussion of arbitrary sign changes in PLS.
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Chin (1998) recommends that the evaluation of PLS structural model should begin by examining
the R2 for each dependent variable. Because PLS employed OLS estimation, the interpretation of R2
and the standardized path estimates can be examined and interpreted in the same manner as in OLS
regression (Chin, 1998). Henseler, et al. (2009) recommend that a moderate level of R2 (0.33) is
acceptable for a small structural model with 1-2 independent variables, whereas a substantial R2
(0.67) is desired for a larger structural model. Further, Chin (1998) suggests that the change in R2
(i.e., the effect size or f2) can be explored to assess the impact of a particular independent variable
on a dependent variable. Following Cohen (1988)’s recommendation, the effect size of 0.02, 0.15,
and 0.35 can be translated to the small, medium, and large effect of an independent variable,
respectively (Chin, 1998). The effect size is calculated as (Chin, 1998, p. 316):
 =

 − 
− 
(4-1)

In addition to the R2, the Q2 Predictive Relevance (Geisser, 1975; Stone, 1974) was used as another
criterion for predictive relevance. The Stone-Geisser's Q2 was measured via the blindfolding
procedure, as implemented in the SmartPLS software. The blindfolding procedure represents a
synthesis of function fitting and cross-validation through an iterative procedure of omitting a part of
the data for a particular block of indicators during parameter estimations and re-estimating the
omitted part using the parameters estimated from the remaining data (Chin, 1998). Once every data
point has been omitted and estimated, a generalized cross-validation measure and jackknife standard
deviations of parameter estimates are calculated (see Chin, 1998; Tenenhaus et al., 2005 for details).
Two forms of Q2 are provided via SmartPLS. A cross-validated communality H2 measures the
predictive relevance of the measurement model, whereas a cross-validated redundancy Q2 examines
the predictive relevance of the structural model (Chin, 1998; Tenenhaus et al., 2005). According to
Chin (1998), the Q2 represents a measure of how well the observed values are reconstructed by the
estimated model; therefore, a value greater than zero indicates that the dependent variable provides
greater predictive relevance than the estimator of artificial construct-parameters. Similar to the
effect size, the change in Q2 (or q2) of 0.02, 0.15, and 0.35 represent a small, medium, or large
predictive relevance, respectively (Henseler et al., 2009).
Identical to the assessment of factor loadings in Section 3.6 of Chapter 3, bootstrapping with 2000
replications and construct-level sign changes preprocessing was used to obtain the standard errors of
the estimates and generate an approximate t-statistic to interpret the significance of the path
coefficients (Henseler et al., 2009)
Next, the results from the hypothesis testing are presented.
4.2

Testing Proposition of the PM Use Dimensions
Proposition 1: The proposed five PM use variables i.e., monitoring, evaluating, decisionmaking, taking action, and communication and knowledge management are
salient dimension of PM Use.
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Based on the literature review in Chapter 2, this research originally proposed five key PM Use
processes as salient dimensions of the PM Use construct. Although the five dimensions were shown
as reliable and content-valid scales (Table 3-4 and Table 3-5), the EFA results from Section 3.5.1 in
Chapter 3 indicated that this proposition was not supported. The items related to the
Communication and Knowledge Management dimension did not load onto any dimension of the
revised PM Use scales. Further, the decision-making and the taking-action dimensions were also
combined into one factor (i.e., problem-solving).
Nonetheless, in this section, the second-order confirmatory factor analysis was conducted to test
whether the PM Use construct is reflected by the EFA identified first-order dimension of PM Use.
Additionally, to enable the assessment of the psychometric properties of the second-order latent
variable, the structural model also included the hypothesized relationship between PM Use and the
three organizational learning variables and the two organizational performance variables. Table 4-1
presents the loadings between the first-order and second-order construct. All loadings were
inspected and significance was assessed via 2000 bootstrapped iterations. All loadings were
significant at p < 0.001 level and above 0.707 as recommended by Chin (1998). The correlations
between key latent constructs are presented in Table 4-2. All constructs composite reliabilities and
AVE’s were in the acceptable range, indicating acceptable convergent validity. The diagonal of the
correlation matrix was greater than corresponding off-diagonal elements, denoting an acceptable
discriminant validity of the PM Use construct compared with the other variables. Although not
shown here, the cross-loading matrix was inspected and all measurement items loaded onto their
corresponding construct, providing further evidence for convergent and discriminant validity of the
second-order PM Use construct. Hence, it can be concluded that the new five dimensions of PM
Use represent salient dimensions of PM system use.
Table 4-1 PLS Results for PM Use 2nd Order Model.
1st Order Dimension

Mean

SD

Loading

p-value

Monitoring
Problem-Finding
Problem-Solving
Validating Causal Relationships
Validating Improvement Actions

4.547
4.806
4.531
3.926
4.578

0.939
0.888
0.791
0.999
0.827

0.8643
0.6985
0.9078
0.7757
0.9099

0.000
0.000
0.000
0.000
0.000

Table 4-2 Correlation Between 2nd Order PM Use Construct and Other Constructs.
Composite Cronbach's
1
2
3
4
5
6
Reliability
Alpha
1. PM Use
0.961
0.958
0.700
2. Shared vision
0.931
0.889
0.623 0.905
3. Systems thinking
0.945
0.912
0.655 0.734 0.922
4. Team Learning
0.901
0.854
0.566 0.596 0.596 0.834
5. Non-financial Performance 0.890
0.851
0.589 0.599 0.539 0.489 0.757
6. Financial Performance
0.895
0.844
0.566 0.569 0.525 0.360 0.723 0.825
Note: All correlations are significant at the 0.01 level (2-tailed). The diagonal elements are the square roots
of the average variance extracted.
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4.3

Testing Hypotheses of Overall Effects of PM Use6
Hypothesis 2:

The extent of PM system use will be positively related to organizational
learning.
Hypothesis 3a: The extent of PM system use will be positively related to non-financial
performance.
Hypothesis 3b: The extent of PM system use will be positively related to financial
performance.
Based on the acceptable analysis of the first-order measurement model as shown in Section 3.6 of
Chapter 3, testing of the structural model and research hypotheses could ensue. To test hypotheses 2
and 3, an overall effects only model (Model 1) was created as shown in Figure 4-1. To better
understand the mechanisms of how individual dimensions of PM Use relate to organizational
outcomes, all five first-order dimensions of PM Use were directly linked to the three organizational
learning variables and the two organizational performance outcome variables. This model later
served as a baseline model for the mediation hypotheses testing.
Initially, two ordinal control variables (i.e., organizational size in term of number of employees and
annual revenue or budgets) and the five dummy control variables (i.e., PM redesigned, corporate
functional area, management role, and corporate level of RP meetings) were included in the model.
However, only two control variables had significant effects on organizational outcomes. First, PM
redesigned had a positive effect on systems thinking (β= 0.014, t=2.67, p < 0.01). In addition,
corporate RP had a significant effect on variables shared vision (β= 0.183, t=2.618, p < 0.01),
systems thinking (β= 0.144, t=2.387, p < 0.05), team learning (β= 0.155, t=2.065, p < 0.05) and
non-financial performance (β= 0.183, t=2.177, p< 0.05). Consequently, non-significant paths were
removed and the models were rerun using only PM redesigned and corporate RP as control
variables.
Monitoring

Shared Vision

Problem
Finding

Team Learning

Problem
Solving

Systems
Thinking

Validating Causal
Relationships
Validating
Improvement
Actions

Non-Financial
Performance

Corporate
RP

PM
Redesigned

Control Variables

Financial
Performance

Figure 4-1 Overall Effects Only Model (Model 1).
6

Here and everywhere in the document, the term “overall effect” ( also referred to as “total effect”) is used to
refer to the direct plus the indirect effect of the independent variable on the dependent variable and the term
“direct effect” is used for the direct effect of the independent variable on the dependent variable controlling
for the mediator.
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4.3.1

Overall Effects of PM Use on Organizational learning (H2)

To test this hypothesis, paths between each of the five PM Use variables to the organizational
learning variables were examined. The results are shown in Table 4-3. In calculating the crossvalidated redundancy Q2, the blindfold analysis was performed with a default omission distances of
7. All Q2 were greater than zero suggesting that the structural model offers satisfactory predictive
relevance: shared vision (Q2 = 0.388 > 0), systems thinking (Q2 = 0.462 > 0), and team learning (Q2
= 0.27 > 0).
The significance of the overall effects were examined via the corresponding t-values from the
bootstrap samples. Unexpectedly, validating improvement actions did not have a significant overall
effect with any organizational learning variables above and beyond the other four variables of PM
Use (p > 0.14). Contradictory to the expectation, problem-finding had significant negative overall
effect on all three organizational learning variables at p < 0.05 whereas monitoring had a significant
positive overall effect only on systems thinking at p < 0.01. Consistent with expectations, both
problem-solving and validating causal relationships had positive overall effects on all three
organizational learning variables either at the 0.05 significance level or the 0.001 significance level.
After controlling for effects of the corporate level of review process meeting, problem-finding,
problem-solving and validating causal relationships explained 47.5% of the variation in shared
vision and 39% of the variation in team learning. Moreover, all but validating improvement actions
were significant predictors of systems thinking; together these four variables of PM Use accounted
for 53.9% of the variance in systems thinking. The R2 values in the three models indicated that each
model explains a moderate to substantial amount of the variance for the organizational learning
variable (Henseler et al., 2009).
Additionally, following Chin (1998), a series of effect size tests were conducted to investigate the
predictive power of each PM Use variable. A path from one PM Use variable to one organizational
learning variable was removed at a time, the model was re-estimated, and the resulting R2 value was
recorded. These effect sizes (f2) are presented below their corresponding path coefficients. No
construct demonstrated a large effect size (f2 < 0.35). Monitoring and problem-finding had small
overall effect sizes (0.01< f2 < 0.06), while problem-solving and validating causal relationships had
small to medium overall effect sizes (0.02< f2 < 0.17).
To check for multicollinearity that might pose a problem among PM Use variables, the
unstandardized latent variable scores of the PM Use variables were exported into SPSS. The values
for the variance inflation factor (VIF) ranged from 1.740 for problem-finding to 3.40 for validating
improvement actions and the average VIF was 2.49, which is far below the common cut-off
threshold of 10 (Hair et al., 1998). Therefore, multicollinearity did not represent a serious problem.
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Table 4-3 Overall Effects Results of PM Use to Organizational Learning.
Model 1

Shared vision
βa
p-valueb

Control Variables
PM Redesignedc
Corporate RPc
0.156 0.002**
PM Use Variables
Monitoring
0.079 0.179
d
0.005

Problem-Finding
-0.229 0.002**
0.054

Problem-Solving
0.515 0.000***
0.176

Validating Causal Relationships 0.154 0.030*
0.021

Validating Improvement Actions 0.117 0.143
0.007

2
R
0.475
Q2
0.388

Systems thinking
Β
p-valueb
-0.130 0.005**
0.144 0.007**
0.203
0.037
-0.232
0.063
0.417
0.132
0.327
0.108
0.028
0.000
0.539
0.462

0.005**

Team learning
β
p-valueb
0.131

0.113
0.009
0.001*** -0.169
0.025
0.000*** 0.333
0.062
0.000*** 0.363
0.101
0.378
-0.017
0.000
0.390
0.270

0.025*
0.094
0.012*
0.001***
0.000***
0.438

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for control variables and One-tailed test for PM
Use variables)
c: defined attribute =1; otherwise =0
d: Small  = 0.02, Medium  = 0.15, and large  = 0.35

4.3.2

Overall Effect of PM Use on Organizational Performance (H3)

To test hypothesis three, paths between the PM Use variables and financial performance and nonfinancial performance in the overall effect model were inspected. Only corporate RP was added as
a control variable for the PM Use variables and non-financial performance.
As can be inferred from Table 4-4, both models showed acceptable explanatory power and
predictive relevance. Three out of five dimensions of PM Use (i.e., problem-finding, validating
causal relationships and validating improvement actions) did not have significant overall effects on
either non-financial performance or financial performance (i.e., p > 0.05). For non-financial
performance, 37.7% of the variation was explained by monitoring (p < 0.001) and problem-solving
(p < 0.001), while 32.9% of the variance of financial performance was accounted for by monitoring
(p < 0.01) and problem-solving (p < 0.05). Nonetheless, both monitoring and problem-solving only
had small effect sizes (0.02< f2<0.06) on both organizational performance outcome variables.
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Table 4-4 Overall Effects Results of PM Use to Organizational Performance.
Model 2
Control Variables
Corporate RPc
PM Use Variables
Monitoring
 c
Problem-Finding

Problem-Solving

Validating Causal Relationships

Validating Improvement Actions

R2
Q2

Non-financial performance Financial performance
βa
p-valueb
β
p-value
0.112

0.045*

0.273
0.047
-0.056
0.003
0.333
0.064
0.120
0.012
-0.014
0.000
0.388
0.214

0.001***
0.244
0.001***
0.078
0.447

0.238
0.035
-0.011
0.000
0.205
0.022
0.084
0.005
0.130
0.007
0.328
0.219

0.004**
0.442
0.029*
0.144
0.100

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for control variables and One-tailed test for PM
Use variables)
c: defined attribute =1; otherwise =0
d: Small  = 0.02, Medium  = 0.15, and large  = 0.35

4.4

Testing Mediating Effects
Hypothesis 4a: Organizational learning will partially mediate the relationship between PM
system use and non-financial performance.
Hypothesis 4b: Organizational learning and non-financial performance will partially mediate
the relationship between PM system use and financial performance.

A mediator is a variable that “accounts for all or part of the relation between a predictor and an
outcome because the mediator is intermediate in the causal pathway from the independent variable
to the dependent variable” (MacKinnon, 2000, p. 141). The simple mediation model (Preacher &
Hayes, 2004) is presented in panel A of Figure 4-2. As suggested by Gefen et al. (2000), the causal
steps approach that relies on regression analysis is appropriate for PLS mediation analysis. Baron
and Kenny (1986) outline approach for assessing simple mediation as following:
The variable M is considered a mediator if: (1) the independent variable X significantly
predicts the dependent variable Y; (2) the independent variable X significantly predicts
the variable M and; and (3) the variable M significantly predicts the dependent variable Y
when controlling for the independent variable X. (4a) When the effect of the independent
variable X on the dependent variable Y becomes non-significant with the inclusion of the
variable M; perfect mediation is concluded. (4b) When the effect of the independent
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variable X on the dependent variable Y decreases but still significant; partial mediation is
concluded (Baron & Kenny, 1986).
Nonetheless, several authors (e.g., MacKinnon et al. (2000) and Kenny et el. (1998), etc.) advocate
dropping the first precondition and argue that mediation models is justified if there is a significant
indirect effect between the X to M and the M to Y paths. Mathieu and Taylor (2006) seek to resolve
this debate by asserting that a significant indirect effect in absence of the significant precondition
path should be referred to as an “indirect effect” and it is not the same as a mediated effect, which
requires the significant precondition path. This study adopted their assertion in the mediation
hypothesis testing. Therefore, partial mediation hypothesis will only be supported if the
precondition is met and all three paths i.e. (1) XM, (2) XY, and (3) MY are significant when
considered simultaneously (Mathieu & Taylor, 2006). Meanwhile, an indirect effect is said to occur
when only paths 2 and 3 above are significant.
Mediating Variable (M)
(Non-Financial)

a

Panel A

Independent Variable (x)
(PM Use)

c’

b
Dependent Variable (Y)
(Financial Performance)

Mediating Variable (M1)
(Shared Vision)
b1

a1

Panel B

a2
Independent Variable (x)
(PM Use)
a3

Mediating Variable (M2)
(Systems Thinking)
c’
Mediating Variable (M3)
(Team Learning)

b2
Dependent Variable (Y)
(Financial Performance)
b3

Mediating Variable (M1)
(Shared Vision)

Panel C

b1

a1
a2
Independent Variable (x)
(PM Use)
a3

Mediating Variable (M2)
(Systems Thinking)

Mediating Variable (M3)
(Team Learning)

b2
Mediating Variable (M4)
(Non-Financial Performance)

b4

Dependent Variable (Y)
(Financial Performance)

b3

c’

Figure 4-2 Mediation Structure Used to Test Hypotheses.
Furthermore, as organizational learning was operationalized through three variables, this study thus
involves the tests of multiple mediation (Preacher & Hayes, 2008), which can be presented in two
forms, as displayed in panel B and C in Figure 4-2 (Mathieu et al., 2008). Preacher and Hayes
(2008) advocate that simulatenous testing of multiple indirect effects offers many advantages. First,
if testing total indirect effect of X on Y is significant, one can conclude that the set of mediators
effect the relationship between X and Y. Second, it is possible to identify an individual effect of a
mediator on the relationship between X and Y, when controlling for other mediators in the model.
Third, when multiple mediators are included, the likelihood of parameter bias due to omitted
variables is decreased. However, high correlation between the mediators can weaken the
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significance of particular specific indirect effects, especially the effect of mediators on the
dependent variable (i.e., the bi paths in Figure 4-2) (Preacher & Hayes, 2008).
Following Preacher and Hayes (2008), all three variables of organizational learning, i.e., shared
vision, systems thinking and team learning were tested simultaneously using PLS. Furthermore, as
advocated by Preacher and Hayes (2008), a two-step evaluation of the multiple mediation model
was used. First, the total indirect effect was examined to determine whether the set of mediators
transmits the effect of an independent variable to a dependent variable. Second, individual
mediators were explored in the context of a multiple mediator model (i.e., investigating the specific
indirect effect associated with each mediator, when controlling for other mediators in the model).
Nevertheless, as Preacher and Hayes (2008) emphasize, the significance of the total indirect effect
is not a precondition for investigating specific indirect effects.
To determine the significance of the mediating effect, Sobel (1982)’s test is most widely adopted by
researchers employing PLS (Bontis et al., 2007; Helm et al., 2010). From their simulation study,
MacKinnon et al. (2002) argue that a direct test of indirect effects (e.g., ab from Panel A in Figure
4-2) has greater power as compared to causal steps approaches outlined by Baron and Kenny
(1986). The exact Sobel’s test (Goodman, 1960) for a simple mediation path (Panel A in Figure 4-2)
was employed by the following formula (Helm et al., 2010, p. 526):

(4-2)
Where a is the PLS estimate of the path coefficients between XM
b is the PLS estimate of the path coefficients between MY
 and  are the bootstrap standard errors of a and b, respectively.
The variance of the Sobel’s test for a three-mediator scenario, as shown in Panel B in Figure 4-2,
was calculated using the following formula provided by Preacher and Hayes (2008, p. 882):
=
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(4-3)
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(4-4)
Further, the Sobel’s test for a two-step mediators model (i.e., the aibib4 path in Panel C of Figure
4-2) was calculated using Taylor et al. (2008, p. 267)’s formula:
161

=



 &

'(#  = , , !

"# $ %

(4-5)
and # $ % = 

* &



&* 

+



& *

+ *  *

&

+

 * * &

+

& * * 

+* *  *

&

If the z-value exceeds 1.96 (at p < 0.05), the null hypothesis of the strength of the indirect effect of
X on Y equal to zero, i.e., there is no indirect effect can be rejected (Preacher & Hayes, 2004).
On the other hand, Shrout and Bolger (2002) argue that one of the assumptions necessary for the
use of the Sobel test is multivariate normality and requires large samples to assume approximately
normal sampling distributions of the total and indirect effect. Several authors therefore recommend
the use of resampling methods such as the percentile bootstrap or the bias-corrected bootstrap
methods (Preacher & Hayes, 2008; Shrout & Bolger, 2002; Taylor et al., 2008). Accordingly, the
bootstrap-percentile approach was also employed following Taylor, et al. (2008) and Preacher and
Hayes (2008). In general, the direct path coefficients of the 1,000 bootstrap samples were imported
from PLS output into Excel. The 1,000 bootstrap estimates of the indirect effects were calculated.
The limits of the 95% confidence interval for the percentile bootstrap are the 2.5th and 97.5th
percentiles of the bootstrap distribution (Taylor et al., 2008), which were found by using Excel
Percentile function to locate the 25th and the 975th values. If the interval did not include zero, the
indirect effect is significant (Taylor et al., 2008).
4.4.1

Mediation Effects of Organizational Learning on Relationship between PM Use and
Non-financial performance (H4)

To allow for simultaneous testing of multiple mediators, a saturated model containing all
hypothesized mediated relationships as shown in Figure 4-3 was constructed.
Block 1

Shared
Vision

Monitoring
Problem
Finding

Team
Learning

Problem
Solving

Non-Financial
Performance

Financial
Performance

Validating
Improvment
Actions
Systems
Thinking

Validating
Causal
Relationships

PM
Redesigned

Corporate
RP

Control Variables

Figure 4-3 Saturated Model (Model 2).
To test hypothesis 4A, the role of organizational learning in transmitting the effects of individual
PM Use variables to non-financial performance were explored by examining Block 1 in Figure 4-3
together with the overall effect results from Table 4-4. As presented earlier, only monitoring and
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problem-solving had significant overall effects on non-financial performance and financial
performance; thus, the precondition held and mediation analysis can ensue for these two variables
only. However, to test for the possibility of indirect effects, other PM Use variables were also
included in the model. Table 4-5 presents the mediation and indirect effect results.
When the three organizational learning variables were entered into the model as mediators, the
model had increased explanatory power and predictive relevance. The R2 improved from 0.388 to
0.4585 (p < 0.001). Paths from two control variables were significant at least at p < 0.05 level, with
the exception of corporate RP, i.e., the path from corporate RP to non-financial performance
become non-significant in the saturated model (p > 0.39).
Table 4-5 Mediation Analysis Results for Organizational Learning on
the Effects of PM Use on Non-Financial Performance.d
Control Variablesc
PM RedesignedSystems thinking
Corporate RP  Shared vision
Corporate RP  Systems thinking
Corporate RP  Team learning
Corporate RP  Non-financial performance
PM Use to Organizational Learning
Monitoring  Shared vision
Monitoring Systems thinking
Monitoring  Team learning
Problem-Finding  Shared vision
Problem-Finding  Systems thinking
Problem-Finding  Team learning
Problem-Solving  Shared vision
Problem-Solving  Systems thinking
Problem-Solving  Team learning
Validating Causal Relationships  Shared vision
Validating Causal Relationships  Systems thinking
Validating Causal Relationships  Team learning
Validating Improvement Actions  Shared vision
Validating Improvement Actions  Systems thinking
Validating Improvement Actions  Team learning
Organizational Learning to Non-financial performance
Shared visionNon-financial performance
Systems thinking  Non-financial performance
Team learning  Non-financial performance

βa

SE

p-valueb

-0.130
0.156
0.144
0.131
0.045

0.047
0.050
0.051
0.058
0.052

0.006**
0.002**
0.005**
0.024*
0.391

0.079
0.203
0.113
-0.229
-0.232
-0.169
0.515
0.417
0.333
0.154
0.327
0.363
0.117
0.028
-0.017

0.083
0.078
0.086
0.074
0.073
0.074
0.103
0.104
0.104
0.083
0.070
0.084
0.110
0.092
0.107

0.173
0.005**
0.094
0.001***
0.001***
0.011*
0.000***
0.000***
0.001***
0.033*
0.000***
0.000***
0.144
0.383
0.437

0.321 0.091 0.000***
0.020 0.093 0.416
0.104 0.070 0.070
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βa
Direct Effects of PM Use to Non-financial performance
Monitoring Non-financial performance
0.232
Problem-Finding  Non-financial performance
0.041
Problem-Solving Non-financial performance
0.121
Validating Causal Relationships  Non-financial performance
0.024
Validating Improvement Actions  Non-financial performance -0.050

SE

p-valueb

0.081
0.077
0.106
0.086
0.095

0.002**
0.300
0.126
0.391
0.298

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for control variables and One-tailed test for PM
Use variables)
c: defined attribute =1; otherwise =0
d: R2Non-Financial = 0.4585, Q2Non-Financial = 0.2568, ∆R2Non-Financial = 0.115, F3,206 = 8.297***

As can be inferred from Table 4-5, only one significant mediated effect was found. The effect of
problem-solving to non-financial performance was exerted through shared vision. The direct path
from problem-solving to shared vision was statistically significant with standardized path
coefficient of 0.515 (p < 0.001), as was the path from shared vision to non-financial performance (β
=0.321, p < 0.001). The previously-significant path from problem-solving to non-financial
performance from the overall effect model (β = 0.333, p < 0.001, Table 4-4) became non-significant
(β = 0.121, p > 0.05), when controlling for all three organizational learning variables and the other
four PM Use variables. Therefore, it can be concluded that shared vision fully mediates the effect of
problem-solving on non-financial performance. Both Sobel’s test and the 95% bootstrap CI of the
indirect effect confirmed that the mediation effect is significant (Sobel’s Z=2.845, p < 0.01; 95% CI
of 0.063 to 0.278). Table 4-6 provides summary results of the mediated and indirect effects.
Nonetheless, although the precondition of a significant direct effect did not hold for an overall
effects of problem-finding on non-financial performance, there was a significant negative
relationship between problem-finding and shared vision (β = -0.229, p = 0.001); therefore, the
indirect effect was tested. The Sobel’s test (Z= -2.275, p < 0.05) and 95% bootstrap CI of -0.146 to 0.015 established that there exists a significant indirect effect of problem-finding on non-financial
performance exerted through shared vision. A similar check was performed for validating causal
relationships, which was also found to be a significant predictor of shared vision (β = 0.154, p <
0.05); however, this analysis did not find support for the indirect effect, as both significant tests of
the indirect effects were not statistically significant (Z= 1.583, p > 0.05; 95% CI of -0.001 to 0.128).
Still, the total indirect effect of validating causal relationships to non-financial performance was
significant as indicated by the 95% CI bootstrap of (0.018, 0.167). Thus, it can be claimed that the
difference between the total effect and the direct effect of validating causal relationships on nonfinancial performance is significantly different from zero, as its 95% CI does not contain zero.
Therefore, taken as a set, the three organizational learning variables transmitted the effects of
validating causal relationships to non-financial performance.
Tests of multicollinearity among study variables did not reveal any problems (i.e., all VIF were less
than 10 and all tolerance statistics were greater than 0.1) (Hair et al., 1998). The values for the VIF
values among organizational learning variables ranged from 1.99 to 2.97, while the minimum
tolerance statistic was 0.337 (for systems thinking). Likewise, the VIF values among the PM Use
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variables and the organizational learning variables ranged from 1.851 (problem-finding) to 3.496
(problem-solving), while the minimum tolerance statistics was 0.29 (validating improvement
actions and problem-solving).
In summary, 45.85% of the variation in non-financial performance was directly explained by
monitoring (β=0.232, p < 0.01) and indirectly explained by problem-solving and problem-finding
through shared vision and by validating causal relationships through the set of three organizational
learning variables.
Table 4-6 Mediated and Indirect Effects of PM Use to Non-financial performance.
Mediation/Indirect Effect
Results:

Point
Estimate

Product of
Coefficient
SE
Z

Total Mediated/Indirect Effects from:
Monitoring
0.041 0.051 0.797
Problem-Finding
-0.102 0.065 -1.573
Problem-Solving
0.208 0.121 1.724
Validating Causal
0.093 0.082 1.139
Relationships
Validating Improvement
0.036 0.050 0.726
Actions
Mediated/Indirect Effect through Shared vision:
Monitoring
0.025 0.029 0.880
Problem-Finding
-0.073 0.032 -2.275*
Problem-Solving
0.165 0.058 2.845**
Validating Causal
0.049 0.031 1.583┼
Relationships
Validating Improvement
0.038 0.038 0.984
Actions
Note:

4.4.2

┼

Bootstrap
95% CI
Lower Upper
-0.018
-0.163
0.109
0.018

0.115
-0.029
0.304
0.167

Conclusion

Only Direct
Indirect Effect
Full Mediation
Indirect

-0.031

0.133 No

-0.025
-0.146
0.063
-0.004

0.090
-0.015
0.278
0.116

-0.028

No
Indirect Effect
Full Mediation
No

0.118 No

p< 0.10; * p< 0.05; ** p<0.01 (Two-tailed test)

Mediation Effects of Organizational Learning and Non-financial performance on
Relationship Between PM Use and Financial performance (H6)

The role of organizational learning variables and non-financial performance as mediators
transmitting effects of the PM Use variables to financial performance were explored by inspecting
the saturated model shown in Figure 4-3. This causal chain signifies three possible mediation paths:
(1) both organizational learning variables and non-financial performance mediate the relationship
between the PM Use variables and financial performance; (2) organizational learning variables
mediate the relationship between the PM Use variables and financial performance; and (3) nonfinancial performance mediates the relationship between the PM Use variables and financial
performance.
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To test the first path condition, results from the overall effect model (Table 4-4) were examined
together with path results from the saturated model presented in Table 4-7 below. Results of control
variables were the same as presented earlier, therefore, they are omitted for presentability; however,
results from previous sections are repeated for ease of interpretation.
As shown in Table 4-7, when non-financial performance was entered into the model in addition to
the three organizational learning variables, it was significantly related to financial performance (β =
0.561, p < 0.000). Combining with the results from the previous section, it can be concluded that
shared vision, which was previously shown to transmit the effect of problem-solving to nonfinancial performance, continued to mediate the effect of problem-solving to financial performance.
This mediating effect is confirmed by Sobel’s test and the 95% bootstrap CI test (Z= 2.671, p <
0.05; 95% CI of 0.032 to 0.162) [Table 4-8].
Likewise, the results in Table 4-8 show that problem-finding also continues to have indirect adverse
effects on financial performance via the shared vision and non-financial performance. The Sobel Zstatistics was significant at p < 0.05 and the bootstrap 95% CI for the indirect effect is (-0.085, 0.008). This interval does not include zero, suggesting that the associated indirect effect is
statistically significant at the 0.05 significance level.
Regarding the second path condition, the direct paths from the organizational learning variables to
financial performance were examined. The indirect effects from problem-solving to financial
performance through shared vision alone was significant at p < 0.05 (Z= 1.992, p < 0.05; 95% CI of
0.011 to 0.173). Likewise, the indirect effect from problem-finding to financial performance via
shared vision alone was significant ( 95% CI of -0.088 to -0.002). Combining results from the first
condition, it can be seen that non-financial performance partially mediates the effect of shared
vision to financial performance.
Table 4-7 Mediation Results of Organizational Learning and Non-financial performance on
the Effects of PM Use to Financial performance. c,d
PM Use to Organizational Learning
Monitoring  Shared vision
Monitoring Systems thinking
Monitoring  Team learning
Problem-Finding  Shared vision
Problem-Finding  Systems thinking
Problem-Finding  Team learning
Problem-Solving  Shared vision
Problem-Solving  Systems thinking
Problem-Solving  Team learning
Validating Causal Relationships  Shared vision
Validating Causal Relationships  Systems thinking
Validating Causal Relationships  Team learning
Validating Improvement Actions  Shared vision

βa

SE

p-valueb

0.079
0.203
0.113
-0.229
-0.232
-0.169
0.515
0.417
0.333
0.154
0.327
0.363
0.117

0.083
0.078
0.086
0.074
0.073
0.074
0.103
0.104
0.104
0.083
0.070
0.084
0.110

0.173
0.005**
0.094
0.001***
0.001***
0.011*
0.000***
0.000***
0.001***
0.033*
0.000***
0.000***
0.144
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βa
SE
p-valueb
0.028 0.092 0.383
-0.017 0.107 0.437

Validating Improvement Actions  Systems thinking
Validating Improvement Actions  Team learning
Organizational Learning to Non-financial performance
Shared visionNon-financial performance
0.321
Systems thinking  Non-financial performance
0.020
Team learning  Non-financial performance
0.104
Non-financial performance to Financial performance
Non-financial performance  Financial performance
0.561
Direct Effects of PM Use to Financial performance
Monitoring  Financial performance
0.066
Problem-Finding  Financial performance
0.039
Problem-Solving  Financial performance
-0.074
Validating Causal Relationships  Financial performance
0.037
Validating Improvement Actions  Financial performance
0.111
Direct Effects of PM Use to Non-financial performance
Monitoring Non-financial performance
0.232
Problem-Finding  Non-financial performance
0.041
Problem-Solving Non-financial performance
0.121
Validating Causal Relationships  Non-financial
0.024
performance
Validating Improvement Actions  Non-financial
-0.050
performance
Direct Effects of Organizational Learning to Financial performance
Shared vision  Financial performance
0.164
Systems thinking  Financial performance
0.132
Team learning  Financial performance
-0.173

0.091 0.000***
0.093 0.416
0.070 0.070
0.068 0.000***
0.071
0.061
0.083
0.069
0.077

0.179
0.262
0.188
0.296
0.075

0.081
0.077
0.106
0.086

0.002**
0.300
0.126
0.391

0.095 0.298

0.074 0.013*
0.096 0.086
0.058 0.001***

a: Standardized path coefficient; b: * p< 0.05; ** p<0.01; ***p<0.001 (One-tailed test).
c: Control variables were omitted;
d: R2Financial = 0.5877, Q2Financial = 0.3765, ∆R2Financial = 0.387, F4,206 = 2.848***

Table 4-8 Mediated and Indirect Effects Results for Organizational Learning and NonFinancial Performance on the Effects of PM Use to Financial Performance.
Mediation/Indirect
Effect Results:

Point
Estimate

Product of
Coefficient
SE
Z

Bootstrap
95% CI
Lower Upper

Conclusion

Full
Mediation
No
Full
Mediation
No

Total Mediated/Indirect Effects from:
Monitoring
0.173

-

-

0.064

0.302

Problem-Finding
Problem-Solving

-0.073
0.266

-

-

-0.186
0.109

0.047
0.410

Validating Causal
Relationships

0.071

-

-

-0.067

0.185
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Mediation/Indirect
Effect Results:

Point
Estimate

Product of
Coefficient
SE
Z
-

Bootstrap
Conclusion
95% CI
Lower Upper
-0.123 0.166 No

Validating Improvement
0.018
Actions
Mediated/Indirect Effect through: Shared vision and Non-Financial
Monitoring
0.014
0.016
0.869 -0.014 0.056
Problem-Finding
-0.041
0.019 -2.178* -0.085 -0.008
Problem-Solving
0.093
0.035
2.671* 0.032 0.162
Validating Causal
0.028
0.018
1.544
Relationships
Validating Improvement
0.021
0.022
0.970
Actions
Mediated/Indirect Effect through: Shared vision Only
Monitoring
0.013
0.016
0.803
Problem-Finding
-0.037
0.021 -1.742
Problem-Solving
0.084
0.042
1.992*

-0.002

0.069

No
Indirect
Full
Mediation
No

-0.017

0.067

No

-0.011
-0.088
0.011

0.052
-0.002
0.173

Validating Causal
0.025
0.019
1.338
Relationships
Validating Improvement
0.019
0.021
0.889
Actions
Mediated/Indirect Effect through: Team learning Only
Monitoring
-0.020
0.017 -1.152
Problem-Finding
0.029
0.017
1.760
Problem-Solving
-0.058
0.027 -2.137*

-0.004

0.069

No
Indirect
Full
Mediation
No

-0.011

0.074

No

-0.056
0.002
-0.125

0.009
0.074
-0.013

Validating Causal
-0.063
0.026 -2.420* -0.114
Relationships
Validating Improvement
0.003
0.019
0.151 -0.037
Actions
Mediated/Indirect Effect through: Non-Financial Only
Monitoring
0.130
0.049
2.684* 0.042

-0.021

No
Indirect
Full
Mediation
Indirect

0.042

No

0.229

Problem-Finding
Problem-Solving
Validating Causal
Relationships
Validating Improvement
Actions

0.023
0.068
0.013

0.044
0.060
0.048

0.520
1.126
0.274

-0.063
-0.037
-0.089

0.107
0.200
0.105

Full
Mediation
No
No
No

-0.028

0.054

-0.526

-0.136

0.074

No

Note: * p < 0.05 (Two-tailed test)
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In addition to shared vision, team learning was also a significant predictor of financial performance
(β = -0.173, p < 0.001). As can be seen from Table 4-7, team learning was established as a full
mediator for the effects of problem-solving to financial performance. The direct path from problemsolving to team learning was significant at p < 0.001 (β = -0.333) and the previously significant
path between problem-solving to financial performance, when team learning was eliminated from
the mediation model (p > 0.18).
Moreover, the significant relationship between problem-finding and validating causal relationships
and team learning also suggested the possibility of indirect effects (βProblem-Finding = -0.169, p <
0.001; βValidating Causal Relationships = 0.363, p < 0.001). As shown in Table 4-8, tests of the significance
of the indirect effects suggested that there is a significant positive indirect effect from problemfinding to financial performance through team learning ( 95% CI of 0.002 to 0.074) while there is a
significant negative indirect effect from validating causal relationships to financial performance via
team learning at the 0.05 significance level (Z= -2.42, 95% CI of -0.114 to -0.021). Neither shared
vision nor systems thinking contributed to the indirect effect of validating causal relationships to
financial performance above and beyond team learning.
As for the third path condition, the direct paths between the PM Use variables and non-financial
performance and the direct path between non-financial performance to financial performance,
when controlling for organizational learning variables were inspected. Only monitoring was found
to have a positive direct effect on non-financial performance (β = 0.232, p < 0.01). Together with
the non-significant direct effect from monitoring to financial performance, when non-financial
performance was included in the model, it can be claimed that non-financial performance fully
mediated the effect of monitoring to financial performance. The significance of the mediating effect
was confirmed by the significant of the Sobel’s Z of 2.684 (p <0.05) and the bootstrap 95% CI for
the indirect effect of (0.042, 0.229).
Examining the collinearity diagnostics results obtained from regression analyses among the PM Use
variables, the organizational learning variables and non-financial performance, no multicollinearity
was evident, since tolerance values were not too low (i.e.,. the minimum was 0.29 for problemsolving and validating improvement actions) and the maximum VIF value was 3.49 (problemsolving), which is well below the recommended maximum of 10. The R2 and Q2 of the saturated
model indicated increased explanatory power (from 0.388 to 0.588) and predictive relevance (from
0.328 to 0.377). In fact, the variance of financial performance was partially explained either
indirectly by all but one PM Use variables (i.e., validating improvement actions).
To summarize, when the three organizational learning variables and non-financial performance
were entered into the model as mediators, 58.77% of the variation in financial performance was
explained by:
(1) monitoring which effects were fully mediated through non-financial performance;
(2) problem-finding which effects were indirectly exerted through shared vision and team
learning and through a combination of shared vision and non-financial performance;
(3) problem-solving which effects were fully mediated via shared vision and a combination of
shared vision and non-financial performance and indirectly transmitted through team
learning; and
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(4) validating causal relationships which effects were indirectly exercised via team learning.
Figure 4-4 provides a summary of the mediation and indirect effects analysis. Non-significant direct
effect paths are omitted for readability. Nevertheless, it is worth mentioning again that, although
validating causal relationships has a significant path to shared vision, its indirect effect on nonfinancial performance and financial performance was not transmitted through shared vision
because its indirect effect was not statistically significant at the 0.05 significance level (see Table
4-8).

Shared
Vision
(0.4747)

0.232***

Monitoring

Problem
Finding

Problem
Solving

Team
Learning
(0.3904)

Non-Financial 0.561***
Performance
(0.4585)

Financial
Performance
(0.5877)

-0. 173***

Validating
Causal
Relationships
Systems
Thinking
(0.5390)

Validating
Improvement
Actions
PM
Redesigned

Corporate
RP
Control Variables

* p<0.05 **p<0.01 ***p<0.001 R2 in parentheses

Figure 4-4 Summary of the Results from the Saturated Model.
4.5

Testing Moderating Effects
Hypothesis 5: The level of PM system maturity will moderate the relationship between the
extent of PM use and organizational learning.
Hypothesis 6: The level of PM system maturity will moderate the relationship between the
extent of PM use and financial performance.
Hypothesis 7: The level of RP maturity will moderate the relationship between the extent of
PM use and organizational learning.
Hypothesis 8: The level of RP maturity will moderate the relationship between the extent of PM
use and financial performance.
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Research hypotheses five to eight posit that PM maturity and RP maturity moderate the relationship
between PM Use variables and financial performance. Although not stated specifically, the
mediating effect of the organizational learning variables and non-financial performance on the
relationship between the moderating effect of PM maturity/RP maturity on PM Use variables and
financial performance (mediated moderation) was also explored as follow up tests.
Sharma et al. (1981) define a moderator variable as “one which specifies the form and/or magnitude
of the relationship between a predictor and a criterion variable” (p.292) and offer different typology
of moderator variables as shown in Figure 4-5.

Figure 4-5 Typology of Moderator Variables.
Adapted from Sharma, et al. (1981, p. 292) [Used under fair use, 2010.]
According to the typology above, if PM maturity or RP maturity does not interact with the PM Use
variables in predicting the organizational learning and the organizational performance variables, but
is instead directly related to them and/or to the PM Use variables, the hypotheses are not supported.
On the other hand, if the interaction effects between the PM/RP maturity variables and the PM Use
variables are found, the following can be concluded:
(1) The maturity variable is a pure moderator if it has no direct effects with the PM Use variables,
the organizational learning variables, non-financial performance, and financial performance.
(2) The maturity variable is a pure moderator if it has a direct relationship with the PM Use
variables, the organizational learning variables, non-financial performance, and/or financial
performance.
Following Sharma, et al. (1981, p. 296), the four-step framework for moderation analysis was
applied:
Step 1: Following a similar approach used in the moderated regression analysis, the main
effect model (i.e., including only independent variables and moderators) and the
interaction model (adding the interaction terms) were constructed and examined to
determine if a significant interaction exists between the hypothesized moderator
variables and PM Use variables. If a significant interaction exists, go to step 2.
Otherwise, proceed to step 3.
Step 2: Determine if the moderator variable is significantly related to the dependent variable in
the model (i.e., testing if the moderator influences the form of the relationship). If it
is, then the variable is a quasi-moderator. If not, the variable is a pure moderator.
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Step 3: Determine if the moderator variable is significantly related to the PM Use variables or
the dependent variables. If it is, then it is an exogenous, predictor, intervening,
antecedent, or suppressor variable. If not, proceed to step 4.
Step 4: Develop subgroups based on the hypothesized moderator variable. Test for the
significance of differences in predictive validity across subgroups (i.e., testing if the
moderator influences the strength of relationships). If the difference is significant, the
variable is a homologizer operating through the error terms. If a significant difference
is not found, then the variable is not a moderator.
In Step 1, to determine if a significant interaction exists between the hypothesized moderator
variables and PM Use variables, a product-indicator approach was employed (Chin et al., 2003;
Henseler & Chin, 2010). The PLS product-indicator approach involves the addition of latent
interaction variables in the model that are created by multiplying each of the indicators from the
predictor variable with each of the indicators from the moderator variable (Chin et al., 2003), as
shown in Figure 4-6. As including interaction terms in the model leads to increased
multicollinearity, variables involved in the creation of the interaction terms were standardized prior
to the analysis (Chin et al., 2003).
X1

X2

X3

M1

Independent
Variable

M2

X1xM1 X2xM1 X1xM2 X2xM2 X3xM1 X3xM2

Independent
x
Moderator

Moderator
Variable

Dependent
Variable

Y1

Y2

Y3

Figure 4-6 PLS Product Indicator Approach.
Adapted from Helm, et al. (2010, p. 526) [Used under fair use, 2010.]
To assess the significance of each interaction term, the significance of the path coefficient between
the interaction term and the dependent variable was examined through 300 bootstrap resamples
(note: a higher number of bootstrap samples could not be executed due to limited memory of the
researcher’s computer used to run the analysis (6MB RAM)). In addition, following a hierarchical
process similar to that used in moderated regression, the results of the main effect only model and
the main effect plus the interaction term model were compared (Chin et al., 2003).
A pseudo F-test was performed to examine whether the variance explained due to the moderated
effects is significant beyond the main effects, using the following formula (Carte & Russell, 2003,
p. 481):
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(4-6)
Further, Carte and Russell (2003) emphasize that Cohen’s (1988) effect size (f2) should be used to
form the basis for assessing the strength of the interaction effect. The effect sizes thus were
calculated as follows (Helm et al., 2010, p. 525):

(4-7)
According to Henseler and Chin (2010), the f2 of 0.02, 0.15, and 0.35 are regarded as small,
medium, and large, respectively.
The analysis for each moderator was conducted twice. First, all four moderators were included in
the model and their interaction effects were examined in the presence of other moderators in the
model (Table 4-10 to Table 4-12). Second, as multicollinearity was found to be problematic (Table
4-13), one moderator was entered into the model at a time (Table 4-14 to Table 4-17). In both tests,
the interaction effects between the hypothesized moderating variables and five PM Use variables
were simultaneously explored.
4.5.1

Moderating Effects on the Relationship between PM Use and Organizational Learning
(H5 and H7)

The main effects model and the interaction model were constructed as shown in Figure 4-7 and
Figure 4-8. Following Chin (2003), the indicators were standardized prior to the estimation of the tstatistics to attempt to reduce multicollinearity problems. In the first test, because all four
moderators were tested simultaneously, each dependent variable was modeled separately to
accommodate the limited computer’s memory. For instance, to examine the moderating effects
between the PM Use variables and the four moderators on shared vision, the main effect model
would have only shared vision entered as a single dependent variable and all direct paths from the
five PM Use dimensions, four moderators and the control variable (i.e. corporate RP) to shared
vision. Similarly, the interaction model would include additional direct paths from 20 interaction
terms (i.e., 4 moderators x 5 PM Use variables) to shared vision.
Results from the moderation analysis on the relationship between PM Use variables and the
organizational learning variables when all four moderators were included in the model are presented
in Table 4-10 to Table 4-12. As can be seen from these tables, neither the pseudo F-test of R2
changed nor were the interaction terms significant at the 0.05 significance level. Therefore, no
support was found for the moderator role of these four maturity variables on the effect of PM Use to
the organizational learning variables.
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Figure 4-7 Main Effects Model (Model 3)
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Figure 4-8 Interaction Effects Model (Model 4)
Nevertheless, one drawback of the product indicator approach is that it dramatically increases in
numbers of indicators in the interaction model. Including the cross-products between the PM Use
variables and four moderators added 20 interaction terms into the model (i.e., 4 moderators x 5 PM
Use variables). As a result, a saturated model with four moderators simultaneously included into the
model would have 33 predictors (20 interaction terms + 5 PM Use + 4 mediators + 4 moderators).
To determine if the available sample size would provide adequate power for the moderating
analysis, a post-hoc power analysis for hierarchical regression as recommended by Cohen (1988)
was performed. With the changed in R2 from the main effect models to the interaction models
ranged from 0.12 to 0.18, the observed power for the additional set of interaction terms at the 0.05
significant level was 0.86 (Cohen, 1988). Thus, lack of statistical power to detect interactions was
not a problem.
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In addition, the fact that the path coefficients were relatively large in magnitude but not statistically
significant suggested that multicollinearity could be a problem even though the standardization was
done to address this issue earlier. Tests of multicollinearity among main effects and interaction
terms revealed a serious multicollinearity problem. As can be seen in Table 4-13, nine out of twenty
interaction terms had VIF values greater than a recommended threshold of 10 and tolerance
statistics below 0.1 (Hair et al., 1998). Therefore, step two was performed as a robustness check.
In the second test, the individual role of each moderator variable was examined by introducing it
into the model without the other three moderators. For example, when exploring the moderating
effect of PM design, the main effect model included direct paths from the five PM Use variables to
the three organizational learning variables and direct paths from PM design to the three
organizational learning variables. The interaction model then added paths from the five interaction
terms between PM design and each of the PM Use variables to the organizational learning variables.
The results when each moderator was modeled separately are shown in Table 4-14 to Table 4-17.
Again, none of the pseudo F test of R2 change was significant (p > 0.05), with an exception of the
managed RP on shared vision model (F=2.97 > F0.025, 5, 203 = 2.629). However, as shown in Table 416, none of the interaction terms in the model where shared vision was a dependent variable was
significant (p > 0.05). Hence, it can be concluded that all four maturity variables do not moderate
the relationship between PM Use variables and the organizational learning variables.
Table 4-9 Post-Hoc Power Analysis for Interaction Model (Test 2).
f2
0.01
0.02
0.03
0.04
0.05
0.06
0.07

Power
0.1643
0.3126
0.4622
0.5966
0.7083
0.7957
0.8609

Nonetheless, the post-hoc power analysis for hierarchical regression in test two suggests that the
inadequate power might preclude the detection of the interaction effects in most models. The results
of the power analysis are provided in Table 4-9. With the small effect sizes varying from 0.01 to
0.07, the observed power for the additional set of interaction terms at the 0.05 significance level
ranged from 0.16 to 0.86. However, large p-values (> 0.3 in most cases) of the pseudo F tests
founded in the models with relatively small effect sizes (< 0.03, which is usually not of practical
importance) help reassuring that most interaction effects were indeed not significant. Next, the
moderating effects on the relationship between PM Use and organizational performance are
presented.
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Table 4-10 Test 1 Moderating Effects Results on Shared vision. a,b
Control Variables
Corporate RPc
Main Effects
Monitoring
Problem-Finding
Problem-Solving
Validating Causal Relationships
Validating Improvement Actions
Moderators
PM Design
PM Implement
Managed RP
Optimized RP
Interaction Terms
Monitoring x PM Design
Monitoring x PM Implement
Monitoring x Managed RP
Monitoring x Optimized RP
Problem-Finding x PM Design
Problem-Finding x PM Implement
Problem-Finding x Managed RP
Problem-Finding x Optimized RP
Problem-Solving x PM Design
Problem-Solving x PM Implement
Problem-Solving x Managed RP
Problem-Solving x Optimized RP
Validating Causal Relationships x PM Design
Validating Causal Relationships x PM Implement
Validating Causal Relationships x Managed RP
Validating Causal Relationships x Optimized RP
Validating Improvement Actions x PM Design
Validating Improvement Actions x PM Implement
Validating Improvement Actions x Managed RP
Validating Improvement Actions x Optimized RP
R2
f2
FC

Model 1

Model 3 p-value Model 4 p-value

0.157**

0.116*

0.021

0.078
-0.229***
0.515***
0.153*
0.117

-0.087
-0.192**
0.282**
0.113
0.051

0.152
-0.106 0.125
0.004 -0.211** 0.010
0.006 0.289** 0.005
0.078
0.077 0.187
0.322
0.102 0.167

0.103
0.300***
0.216*
-0.056

0.197
0.001
0.022
0.439

0.4747

0.5555
0.1538

0.051*

0.034

0.094
0.266**
0.297**
-0.080

0.213
0.006
0.004
0.310

0.030
0.192
-0.033
-0.128
0.008
-0.154
0.148
-0.046
-0.087
-0.128
0.337
-0.127
0.077
0.003
-0.167
0.027
0.095
0.156
-0.334
0.131
0.6125

0.880
0.359
0.857
0.459
0.951
0.451
0.350
0.723
0.687
0.590
0.131
0.458
0.988
0.390
0.859
0.831
0.685
0.569
0.094
0.505
0.1282
1.3607

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects)
c: F0.025,20,185 = 1.784

176

Table 4-11 Test 1 Moderating Effects Results on Systems Thinking. a,b
Model
1

Model
3

pvalue

Model
4

pvalue

Control Variables
Corporate RPc
0.144**
0.116
0.074
0.118* 0.035
PM Redesigned
0.047**
0.017
0.672
-0.001 0.990
Main Effects
Monitoring
0.202**
0.092
0.154
0.033 0.366
Problem-Finding
-0.232*** -0.226*** 0.000 -0.259*** 0.001
Problem-Solving
0.416***
0.262**
0.006
0.294** 0.005
Validating Causal Relationships
0.327***
0.278*** 0.000
0.217** 0.003
Validating Improvement Actions
0.029
-0.054
0.260
0.084 0.223
Moderators
PM Design
0.093
0.241
0.036 0.616
PM Implement
0.185
0.106
0.206 0.070
Managed RP
0.126
0.136
0.157 0.099
Optimized RP
0.018
0.826
0.010 0.908
Interaction terms
Monitoring x PM Design
-0.170 0.363
Monitoring x PM Implement
0.152 0.496
Monitoring x Managed RP
-0.102 0.586
Monitoring x Optimized RP
-0.074 0.694
Problem-Finding x PM Design
0.036 0.759
Problem-Finding x PM Implement
0.040 0.766
Problem-Finding x Managed RP
0.060 0.705
Problem-Finding x Optimized RP
-0.135 0.346
Problem-Solving x PM Design
-0.074 0.746
Problem-Solving x PM Implement
0.111 0.724
Problem-Solving x Managed RP
0.096 0.655
Problem-Solving x Optimized RP
-0.002 0.992
Validating Causal Relationships x PM Design
0.213 0.234
Validating Causal Relationships x PM Implement
-0.360 0.070
Validating Causal Relationships x Managed RP
0.101 0.489
Validating Causal Relationships x Optimized RP
0.133 0.393
Validating Improvement Actions x PM Design
-0.014 0.942
Validating Improvement Actions x PM Implement
0.227 0.277
Validating Improvement Actions x Managed RP
-0.212 0.274
Validating Improvement Actions x Optimized RP
0.006 0.975
R2
0.5388 0.5597
0.6128
f2
0.0453
0.1206
Fc
1.262
a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects)
c: F0.025,20,184 = 1.784
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Table 4-12 Test 1 Moderating Effects Results on Team Learning. a,b
Model 1

Model 3 p-value

Model 4

Control Variables
Corporate RPc
0.131*
0.101 0.087
0.089
Main Effects
Monitoring
0.116
0.053 0.279
0.101
Problem-Finding
-0.169*
-0.135 0.037
-0.175*
Problem-Solving
0.331***
0.233* 0.022
0.197*
Validating Causal Relationships
0.364*** 0.273*** 0.001 0.355***
Validating Improvement Actions
-0.016
-0.064 0.286
-0.114
Moderators
PM Design
0.062 0.504
0.125
PM Implement
0.157 0.118
0.209*
Managed RP
-0.025 0.786
-0.018
Optimized RP
0.132 0.081
0.079
Interaction Terms
Monitoring x PM Design
-0.203
Monitoring x PM Implement
0.034
Monitoring x Managed RP
-0.011
Monitoring x Optimized RP
0.228
Problem-Finding x PM Design
0.042
Problem-Finding x PM Implement
0.162
Problem-Finding x Managed RP
-0.109
Problem-Finding x Optimized RP
-0.247
Problem-Solving x PM Design
0.379
Problem-Solving x PM Implement
0.010
Problem-Solving x Managed RP
0.191
Problem-Solving x Optimized RP
-0.165
Validating Causal Relationships x PM Design
-0.344
Validating Causal Relationships x PM Implement
0.286
Validating Causal Relationships x Managed RP
0.023
Validating Causal Relationships x Optimized RP
0.017
Validating Improvement Actions x PM Design
0.218
Validating Improvement Actions x PM Implement
-0.317
Validating Improvement Actions x Managed RP
0.073
Validating Improvement Actions x Optimized RP
0.130
2
R
0.3918
0.4158
0.5233
f2
0.0395
Fc

p-value
0.122
0.187
0.041
0.045
0.000
0.199
0.195
0.031
0.875
0.332
0.292
0.860
0.953
0.194
0.772
0.273
0.484
0.182
0.084
0.965
0.329
0.415
0.101
0.098
0.875
0.903
0.407
0.272
0.742
0.466
0.1840
2.086

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects)
c: F0.025,20,185 = 1.784
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Table 4-13 Multicollinearity Results for the Interaction Model.
Collinearity Statistics
Tolerance
VIF
PM Design
.347
2.885
PM Implement
.260
3.851
Managed RP
.281
3.553
Monitoring
.280
3.567
Monitoring x PM Design
.096 10.378
Monitoring x PM Implement
.097 10.336
Monitoring x Managed RP
.107
9.347
Monitoring x Optimized RP
.104
9.647
Optimized RP
.395
2.532
Problem-Finding
.380
2.635
Problem-Finding x PM Design
.182
5.502
Problem-Finding x PM Implement
.140
7.164
Problem-Finding x Managed RP
.136
7.333
Problem-Finding x Optimized RP
.185
5.410
Problem-Solving
.234
4.276
Problem-Solving x PM Design
.071 14.093
Problem-Solving x PM Implement
.072 13.956
Problem-Solving x Managed RP
.085 11.786
Problem-Solving x Optimized RP
.137
7.289
Validating Causal Relationships
.308
3.249
Validating Causal Relationships x PM Design
.102
9.800
Validating Causal Relationships x PM Implement
.105
9.533
Validating Causal Relationships x Managed RP
.141
7.082
Validating Causal Relationships x Optimized RP
.144
6.958
Validating Improvement Actions
.212
4.721
Validating Improvement Actions x PM Design
.063 15.914
Validating Improvement Actions x PM Implement
.062 16.081
Validating Improvement Actions x Managed RP
.089 11.190
Validating Improvement Actions x Optimized RP
.070 14.246
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Table 4-14 Test 2 Interaction Model Results for PM Design. a,b
Financial Non-Financial Shared
Performance Performance Vision
Control Variables
Corporate RP
PM Redesigned
Main Effects
Monitoring
Problem-Finding
Problem-Solving
Validating Causal Relationships
Validating Improvement Actions
Moderator
PM Design
Interaction terms
Monitoring x PM Design
Problem-Finding x PM Design
Problem-Solving x PM Design
Validating Causal Relationships
x PM Design
Validating Improvement Actions
x PM Design
R2
f2
F

0.173*
0.236
0.190*
0.047
0.116

0.088
-

0.119*
-

System
Team
Thinking Learning
0.122*
0.010

0.097
-

0.235**
0.046
0.166*
0.097
-0.074
-0.196 -0.269*** -0.191*
0.353** 0.448*** 0.390*** 0.311**
0.085
0.127 0.315*** 0.352***
0.032
0.032
-0.030
-0.016

0.362

0.029

0.227**

0.165*

0.176*

-0.230
-0.404
0.227
-0.215

-0.196
-0.084
0.161
-0.214

0.087
0.006
0.023
-0.103

-0.207
-0.005
0.082
0.109

-0.030
-0.038
0.212
-0.061

0.156

0.300

-0.037

0.013

0.030

0.3777
0.0588
2.550c

0.4210
0.0530
2.270d

0.5050
0.0096
0.394d

0.5509
0.0239
0.990e

0.4180
0.0284
1.186d

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects)
c: F0.025,5,204 = 2.629
d: F0.025,5,203 = 2.629
e: F0.025,5,202 = 2.630
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Table 4-15 Test 2 Interaction Model Results for PM Implementation. a,b
Financial
Non-Financial
Performance Performance
Control Variables
Corporate RPc
PM Redesigned
Main Effects
Monitoring
Problem-Finding
Problem-Solving
Validating Causal Relationships
Validating Improvement Actions
Moderator
PM Implement
Interaction terms
Monitoring x PM Implement
Problem-Finding x PM Implement
Problem-Solving x PM Implement
Validating Causal Relationships
x PM Implement
Validating Improvement Actions
x PM Implement
R2
f2
F

Shared
Vision

System
Team
Thinking Learning

-

0.079
-

0.106*
-

0.122*
0.011

0.114*
-

0.111
0.018
0.146
-0.028
0.163

0.123
-0.015
0.264*
-0.027
0.056

-0.023
-0.197*
0.387***
0.021
0.074

0.113
-0.219**
0.338***
0.237***
0.013

0.110
-0.125
0.250**
0.333***
-0.063

0.219*

0.240**

0.396***

0.266*

0.203*

-0.134
0.006
0.160
-0.214

-0.146
-0.014
0.095
-0.275

0.087
-0.069
0.079
-0.187

-0.056
0.017
0.103
-0.080

0.099
0.109
0.039
0.097

0.109

0.263

0.007

0.054

-0.037

0.3661
0.0318
1.339c

0.4341
0.0462
1.966d

0.5501
0.0387
1.633d

0.5529
0.0115
0.470e

0.4300
0.0436
1.852d

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects)
c: F0.025,5,204 = 2.629
d: F0.025,5,203 = 2.629
e: F0.025,5,202 = 2.630
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Table 4-16 Test 2 Interaction Model Results for Managed RP. a,b
Financial Non-Financial Shared
Performance Performance vision
Control Variables
Corporate RP
PM Redesigned
Main Effects
Monitoring
Problem-Finding
Problem-Solving
Validating Causal Relationships
Validating Improvement
Actions
Moderators
Managed RP
Interaction terms
Monitoring x Managed RP
Problem-Finding x Managed RP
Problem-Solving x Managed RP
Validating Causal Relationships
x Managed RP
Validating Improvement Actions
x Managed RP
R2
f2
F

0.147**
-

Systems
thinking

Team
learning

0.151**
0.018

0.136*
-

-

0.102*
-

0.160*
-0.029
0.178
0.095
0.107

0.200*
-0.022
0.274*
0.126
-0.066

0.090

0.109

-0.199
-0.047
0.350
-0.241*

-0.117
0.065
0.159
-0.244*

0.083
0.037
0.239
-0.092

-0.086
-0.015
0.179
0.063

0.157
-0.006
0.200
0.007

-0.037

0.008

-0.292

-0.179

0.056

0.3926
0.0789
3.493c*

0.4315
0.0523
2.243d

0.546
0.0681
2.970d*

0.5534
0.0293
1.221e

0.4103
0.0279
1.164d

-0.026
0.117
0.091
-0.211** -0.261*** -0.177**
0.355*** 0.332**
0.263*
0.153*
0.322*** 0.388***
0.094
0.014
-0.012

0.311***

0.189*

0.122

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects)
c: F0.025,5,204 = 2.629
d: F0.025,5,203 = 2.629
e: F0.025,5,202 = 2.630
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Table 4-17 Test 2 Interaction Model Results for Optimized RP. a,b
Financial Non-Financial Shared
Performance Performance
vision
Control Variables
Corporate RP
PM Redesigned
Main Effects
Monitoring
Problem-Finding
Problem-Solving
Validating Causal Relationships
Validating Improvement
Actions
Moderators
Optimized RP
Interaction terms
Monitoring x
Optimized RP
Problem-Finding x
Optimized RP
Problem-Solving x
Optimized RP
Validating Causal Relationships
x Optimized RP
Validating Improvement
Actions
x Optimized RP
R2
f2
F

0.144
-0.016
0.223*
0.019
0.154

0.144

0.103
-

System
Team
thinking learning

0.148** 0.154**
- 0.012

0.132*
-

0.225**
0.062 0.170
0.123
-0.027
-0.205* -0.282***
-0.227*
0.359*** 0.516*** 0.417*** 0.308***
0.094
0.129 0.311*** 0.356***
0.009
0.106 0.004
-0.031

0.225**

0.062

0.170

0.123

-0.275

-0.142

-0.003

-0.115

0.094

-0.054

0.054

0.046

-0.074

-0.170

-0.011

-0.099

-0.081

0.082

-0.127

-0.075

-0.130

-0.050

0.102

0.036

0.236

0.205

0.007

-0.033

0.167

0.3640
0.0469
2.008c

0.4039
0.0253
1.056d

0.4817
0.0131
0.541d

0.5351
0.0194
0.800e

0.4302
0.0462
1.967d

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects)
c: F0.025,5,204 = 2.629
d: F0.025,5,203 = 2.629
e: F0.025,5,202 = 2.630

4.5.2

Moderating Effects on the Relationship between PM Use and Organizational
Performance (H6 and H9)

Results of the interaction effects between the PM Use variables and the four maturity variables to
the organizational performance variables are presented in Table 4-18 and Table 4-19. As can be
seen from these tables, both the pseudo F-test of R2 change and interaction terms indicated no
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significant interaction effects at the 0.05 significance level. Therefore, no support was found for the
moderating effect of these four maturity variables.
However, when each moderator was introduced into the model separately (test 2), the pseudo F test
was significant at p < 0.05 for the interaction effects between the PM Use variables and managed
RP. With the significance omnibus test, the single t-test of each specific interaction term can be
examined. As presented in Table 4-15, the interaction term between managed RP and validating
causal relationships was negatively significant in predicting financial performance (βFinancial =0.241, p < 0.05 ). As a robustness check, a supplemental analysis was performed by adding only the
interaction effects of validating causal relationships and managed RP to the interaction model. The
results confirmed the significant of the interaction term (F=17.09, p < 0.001; β=0.081, p < 0.05)
[see Table 4-20]. Because managed RP did not have a significant relationship with financial
performance (β = 0.06, p > 0.05) when the interaction terms were included in the model, it can be
inferred that managed RP acts as pure-moderator in the relationship between validating causal
relationships and financial performance (Sharma et al., 1981).
Given the significant interaction effect of validating causal relationships and managed RP, the next
step is to test if the organizational learning variables and/or non-financial performance mediate the
moderating effect of managed RP to financial performance. The results are presented in the next
section. Note that, failing to find the significant effects of other interaction terms makes it
unnecessary to test for mediated moderation effects of the organizational learning variables or nonfinancial performance on these relationships.
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Table 4-18 Moderating Effects Results on Financial Performance.a,b
Model
1
Main Effects
Monitoring
Problem-Finding
Problem-Solving
Validating Causal Relationships
Validating Improvement Actions
Moderators
PM Design
PM Implement
Managed RP
Optimized RP
Interaction Terms
Monitoring x PM Design
Monitoring x PM Implement
Monitoring x Managed RP
Monitoring x Optimized RP
Problem-Finding x PM Design
Problem-Finding x PM Implement
Problem-Finding x Managed RP
Problem-Finding x Optimized RP
Problem-Solving x PM Design
Problem-Solving x PM Implement
Problem-Solving x Managed RP
Problem-Solving x Optimized RP
Validating Causal Relationships x PM Design
Validating Causal Relationships x PM Implement
Validating Causal Relationships x Managed RP
Validating Causal Relationships x Optimized RP
Validating Improvement Actions x PM Design
Validating Improvement Actions x PM Implement
Validating Improvement Actions x Managed RP
Validating Improvement Actions x Optimized RP
R2
Change in R2
Fc

0.238**
-0.011
0.205*
0.084
0.130

0.3275

Model p-value
3

Model p-value
4

0.135
0.008
0.056
0.034
0.083

0.080
0.462
0.321
0.339
0.211

0.107
-0.035
0.089
0.089
0.150

0.168
0.342
0.223
0.190
0.204

0.062
0.160
0.110
0.063

0.462
0.179
0.222
0.491

0.011
0.162
0.104
0.021

0.913
0.207
0.295
0.819

-0.223
0.289
-0.211
-0.209
-0.229
0.193
-0.036
-0.083
0.303
-0.256
0.461
-0.234
-0.035
-0.113
-0.179
0.159
0.223
-0.132
-0.041
0.210
0.4527

0.290
0.234
0.401
0.287
0.144
0.322
0.843
0.558
0.266
0.332
0.074
0.192
0.862
0.564
0.256
0.225
0.408
0.663
0.858
0.430

0.3562
0.0427

0.1499
1.640

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and One-tailed
test for main effects)
c: F0.025,20,186 = 1.783
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Table 4-19 Moderating Effects Results on Non-Financial Performance. a,b
Model
1
Control Variables
Corporate RPc
0.1123*
Main Effects
Monitoring
0.273***
Problem-Finding
-0.056
Problem-Solving
0.333***
Validating Causal Relationships
0.120
Validating Improvement Actions
-0.014
Moderators
PM Design
PM Implement
Managed RP
Optimized RP
Interaction Terms
Monitoring x PM Design
Monitoring x PM Implement
Monitoring x Managed RP
Monitoring x Optimized RP
Problem-Finding x PM Design
Problem-Finding x PM Implement
Problem-Finding x Managed RP
Problem-Finding x Optimized RP
Problem-Solving x PM Design
Problem-Solving x PM Implement
Problem-Solving x Managed RP
Problem-Solving x Optimized RP
Validating Causal Relationships x PM Design
Validating Causal Relationships x PM Implement
Validating Causal Relationships x Managed RP
Validating Causal Relationships x Optimized RP
Validating Improvement Actions x PM Design
Validating Improvement Actions x PM Implement
Validating Improvement Actions x Managed RP
Validating Improvement Actions x Optimized RP
R2
0.3596
2
Change in R
Fc

Model
3

pvalue

Model
4

pvalue

0.103

0.074

0.095

0.114

0.173*
-0.039
0.195
0.095
-0.013

0.035
0.313
0.054
0.128
0.448

0.130
-0.067
0.246*
0.071
0.067

0.105
0.249
0.026
0.245
0.308

-0.077
0.235*
0.152
-0.038

0.416
0.018
0.099
0.627

-0.072
0.248*
0.126
-0.079

0.462
0.021
0.207
0.349

-0.233
0.018
-0.045
0.014
-0.194
-0.066
0.254
-0.027
0.261
0.083
0.092
-0.239
0.027
-0.165
-0.165
0.099
0.325
0.133
-0.259
0.016
0.5064

0.232
0.933
0.835
0.945
0.258
0.741
0.176
0.858
0.302
0.753
0.710
0.191
0.891
0.443
0.379
0.596
0.238
0.619
0.248
0.942

0.4165
0.0889

0.1541
1.685

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and one-tailed
test for main effects) c: F0.025,20,185 = 1.784
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Table 4-20 Interaction Effects of Managed RP and Validating Causal Relationships on
Financial Performance.
Overall Effect
Model
Main Effects
Monitoring
Problem Finding
Problem Solving
Validating Causal Relationships
Validating Improvement Actions
Moderators
Managed RP
Interaction terms
Validating Causal Relationships * Managed RP
R2
f2
Fc

0.238**
-0.011
0.205*
0.084
0.130

0.3275

Main Effect
Model

Interaction
Model

0.171*
-0.016
0.122
0.097
0.125

0.167*
-0.003
0.136
0.096
0.081

0.181

0.130

0.3406
0.0195

0.081*
0.3926
0.0789
17.807***

a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators and interaction terms and Onetailed test for main effects); c: F0.025,1,208 = 5.099

4.5.3

Testing Mediated Moderation Effects

With the significant interaction effect of validating causal relationships and managed RP on
financial performance, the mediated moderation was examined by extending the saturated model to
include managed RP and the interaction term as shown in Figure 4-9. Following Barron and Kenny
(1986), the mediated moderation is said to be supported when:
(1) An overall effect of managed RP x validating causal relationships to financial performance is
significant (established in the previous section);
(2) Direct effect of managed RP x validating causal relationships to the mediator is significant;
(3) Direct effect of the mediator to financial performance is significant when controlling for PM
Use variables; and
(4) Direct effect of managed RP x validating causal relationships to financial performance is
greatly diminished or becomes non-significant in the partial mediation model.
Table 4-21 shows the results of the mediated moderation analysis. The results revealed that the
moderating effect of validating causal relationships and managed RP to financial performance was
exerted through non-financial performance. The mediated moderation model explains more
variance in financial performance than the interaction model (∆R2=0.2261, F=28.097, p < 0.001). A
significant relationship exists between the moderating effect of validating causal relationships and
managed RP and non-financial performance (β= -0.169, p < 0.05) and between non-financial
performance and financial performance (β= 0.548, p < 0.001). Because the previously significant
relationship between the moderating effect of validating causal relationships and managed RP and
financial performance (β= -0.167, p < 0.05 became non-significant (β= -0.049, p > 0.07), it can be
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inferred that there exists a full mediating effect of the moderating effect of managed RP on the
relationship between validating causal relationships to financial performance. Figure 4-9
summarizes the results of the mediated moderation analysis. Non-significant direct effects paths are
omitted.
0.197*
Monitoring
Shared
Vision
(0.5168)

Non-Financial
Performance
(0.4819)

0.272***

Problem
Solving

Team
Learning
(0.3941

-0.169*

0. 548***

Problem
Finding

Financial
Performance
(0.5896)

0. 138**

Validating
Causal
Relationships
Systems
Thinking
(0.5402)

Validating
Improvement
Actions

* p<0.05 **p<0.01 ***p<0.001 R2 in parentheses

Validating Causal
Relationships x
Managed RP

Managed
RP

PM
Redesigned

Corporate RP

Control Variables

1

Figure 4-9 Mediated Moderation Analysis.
Table 4-21 Mediated Moderation Results.a,b
Interaction
Model
β
p-value
Main Effects
Monitoring  Financial performance
Problem Finding  Financial performance
Problem Solving  Financial performance
Validating Causal Relationships 
Financial performance
Validating Improvement Actions 
Financial performance
PM Use to Mediators
Monitoring  Shared vision
Problem Finding  Shared vision
Problem Solving Shared vision
Validating Causal Relationships  Shared vision
Validating Improvement Actions  Shared vision
Monitoring  Systems thinking
Problem Finding  Systems thinking
Problem Solving Systems thinking
Validating Causal Relationships  Systems thinking

0.167
-0.003
0.136
0.096

0.036*
0.485
0.125
0.093

0.081 0.229

Mediated
Moderation Model
β
p-value
0.062
0.042
-0.071
0.036

0.211
0.259
0.208
0.302

0.098 0.112

-0.036
-0.225
0.378
0.173
0.087
0.130
-0.257
0.331
0.338

0.353
0.001***
0.000***
0.010**
0.229
0.063
0.000***
0.001***
0.000***
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Interaction
Model
β
p-value
Validating Improvement Actions  Systems thinking
Monitoring  Team Learning
Problem Finding  Team Learning
Problem Solving Team Learning
Validating Causal Relationships  Team Learning
Validating Improvement Actions  Team Learning
Monitoring  Non-financial performance
Problem Finding  Non-financial performance
Problem Solving Non-financial performance
Validating Causal Relationships  Non-financial
performance
Mediators to Financial performance
Shared vision  Non-financial performance
Systems thinking  Non-financial performance
Team Learning Non-financial performance
Non-financial performance  Financial performance
Shared vision  Financial performance
Systems thinking  Financial performance
Team Learning  Financial performance
Moderator
Managed RP  Shared vision
Managed RP  Systems thinking
Managed RP Team Learning
Managed RP Non-financial performance
Managed RP Financial performance
0.130
Interaction term
Validating Causal Relationships * Managed RP 
Shared vision
Validating Causal Relationships * Managed RP
Systems thinking
Validating Causal Relationships * Managed RP 
Team Learning
Validating Causal Relationships * Managed RP
Non-financial performance
Validating Causal Relationships * Managed RP
-0.167
Financial performance
R2Financial performance
0.3635
2
f
F

0.072

Mediated
Moderation Model
β
p-value
-0.007 0.468
0.097 0.142
-0.172 0.011*
0.306 0.003**
0.366 0.000***
-0.004 0.485
0.197 0.013*
0.051 0.265
0.105 0.177
0.021 0.395

0.272
0.019
0.138
0.548
0.157
0.132
-0.162

0.001***
0.417
0.025*
0.000***
0.000***
0.084
0.002**

0.284
0.201
0.068
0.037
-0.001

0.003**
0.013*
0.457
0.678
0.986

-0.071 0.270
-0.003 0.481
0.057 0.635
-0.169 0.025*
0.020*

-0.049 0.385
0.5896
0.3552
28.097 0.000***

a: Standardized path coefficient. b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for moderators
and interaction terms and one-tailed test otherwise); c: F0.025,4,204 = 2.849
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Given that most moderating effects were not found, the next step according to Sharma et al.
(1981)’s four-step process outlined earlier is to examine whether the four moderators are
significantly related to PM Use variables; results from this post-hoc test is provided in the next
section.
4.6

Post-Hoc Analyses

As suggested by Sharma et al. (1981), the significant relationship between the moderator and the
dependent or independent variables when the interaction term is not significant implies that the
moderator could be a mediator or a predictor of the dependent or independent variables. Thus, posthoc analysis was conducted to explore the roles of the PM maturity and RP maturity variables as
predictors of PM Use.
4.6.1

Overall Effects of PM Maturity and RP Maturity

The overall effects model of PM and RP maturity were explored by creating a model with direct
paths from each moderator to other variables in the model without hypothesized linkages. Although
managed RP was found to moderate the relationship between validating causal relationships and
financial performance, its effect was not significant in the presence of other moderators; therefore,
managed RP was included in the model to explore its relationship with other study variables.
Table 4-22 provides overall effects results of the maturity variables to the PM Use, the
organizational learning and the organizational performance variables. All four maturity variables
had significant relationships with either the PM Use variables or the organizational performance
variables. The explanatory power of the four maturity variables for PM Use variables ranged from
0.2844 (problem-finding) to 0.6638 (problem-solving) while their explanatory power for the
organizational learning variables varied from 0.387 (team learning) to 0.5087 (shared vision). The
four maturity variables also explained 33.47% and 37.89% of the variance in financial performance
and non-financial performance, respectively.
PM design was found to be a significant predictor of validating improvement actions (β = 0.205, p <
0.01) and explained 57.43% of its variance. Further, PM implement was found to significantly
positively relate to both the PM Use variables and the five organizational outcome variables either
at the 0.001 significance level or at the 0.05 significance level, with the exception of problemfinding (p > 0.36). There were also significant positive relationships between managed RP and
monitoring, problem-finding and problem-solving at p < 0.001 and significant positive relationships
between managed RP and shared vision (p < 0.05), non-financial performance (p < 0.001) and
financial performance (p < 0.05). Finally, optimized RP was found to have a significant positive
relationship with the PM Use variables at least at the 0.05 significance level with the exception of
problem-finding (p > 0.15). Additionally, optimized RP was also positively significantly related to
systems thinking (p < 0.05) and team learning (p < 0.001).
Given the findings of the mediation analysis earlier, it can be argued that the effects of PM
implement, managed RP and optimized RP to organizational outcomes might be mediated through
the PM Use variables. The next section discusses the post-hoc results from the investigation of these
potential mediating effects.
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Table 4-22 Overall Effects Results of PM Maturity and RP Maturity.c
βa
PM Design  Monitoring
0.052
PM Design  Problem Finding
0.141
PM Design Problem Solving
0.093
PM Design  Validating Causal Relationships
0.000
PM Design  Validating Improvement Actions
0.205
PM Design  Shared vision
0.124
PM Design  Systems thinking
0.100
PM Design  Team Learning
0.071
PM Design Non-Financial Performance
-0.053
PM Design  Financial Performance
0.094
PM Implement  Monitoring
0.303
PM Implement  Problem Finding
0.101
PM ImplementProblem Solving
0.354
PM Implement  Validating Causal Relationships 0.433
PM Implement Validating Improvement Actions 0.322
PM Implement  Shared vision
0.411
PM Implement Systems thinking
0.377
PM Implement  Team Learning
0.336
PM Implement  Non-Financial Performance
0.386
PM Implement  Financial Performance
0.260
Managed RP Monitoring
0.378
Managed RP Problem Finding
0.260
Managed RP Problem Solving
0.326
Managed RP Validating Causal Relationships
-0.100
Managed RP Validating Improvement Actions
0.119
Managed RP Shared vision
0.224
Managed RP Systems thinking
0.155
Managed RP Team Learning
0.002
Managed RP Non-Financial Performance
0.259
Managed RP Financial Performance
0.188
Optimized RP  Monitoring
0.153
Optimized RP Problem Finding
0.120
Optimized RP Problem Solving
0.170
Optimized RP Validating Causal Relationships
0.442
Optimized RP Validating Improvement Actions 0.240
Optimized RP Shared vision
0.015
Optimized RP Systems thinking
0.159
Optimized RP Team Learning
0.268
Optimized RP Non-Financial Performance
0.055
Optimized RP  Financial Performance
0.131

SE
0.077
0.097
0.075
0.074
0.071
0.079
0.082
0.091
0.087
0.083
0.083
0.112
0.075
0.077
0.084
0.101
0.112
0.100
0.097
0.109
0.067
0.080
0.070
0.068
0.076
0.090
0.086
0.091
0.080
0.080
0.060
0.085
0.062
0.065
0.062
0.065
0.075
0.071
0.080
0.072

p-valueb
0.503
0.144
0.219
0.998
0.004**
0.116
0.222
0.438
0.546
0.260
0.000***
0.367
0.000***
0.000***
0.000***
0.000***
0.001***
0.001***
0.000***
0.017*
0.000***
0.001***
0.000***
0.141
0.115
0.012*
0.074
0.979
0.001***
0.019*
0.010*
0.158
0.007**
0.000***
0.000***
0.821
0.035*
0.000***
0.492
0.071

a: Standardized path coefficient, b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for
hypothesized paths and one-tailed test otherwise).
c: R2Financial = 0.3347, R2 Non-Financial = 0.3789, R2 Shared vision = 0.5087, R2 Systems thinking = 0.4884, R2Team
2
2
2
2
learning = 0.3670, R monitoring = 0.5950,R Problem-Fining = 0.2844, R Problem-Solving = 0.6638, R Validaitng Causal
2
Relationships = 0.5039, R Validaitng Improvement Actions = 0.5743.
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4.6.2

Testing Mediating Effects of PM Use

To examine whether the PM Use variables mediate the effects of the four maturity variables to
organizational outcomes, a three-step mediating model was created by adding the four maturity
variables into the saturated model (Model 2) as antecedents of PM Use variables. The path analysis
results are presented in Appendix O and summarized in Figure 4-10 below. Non-significant direct
effect paths and paths from control variables were omitted for readability.
As shown in Figure 4-10, PM design only had a positive indirect effect to validating improvement
actions (p < 0.01) and had no indirect effects to other organizational outcomes. On the other hand,
PM implement, managed RP and optimized RP directly or indirectly affected other organizational
outcome variables. The model explained 59.64% of the variance in financial performance (∆R2 =
0.2615) and 46.82% of the variance in non-financial performance (∆R2 = 0.0893).

0. 218*
0.187*

Monitoring
(0.5937)

0. 290**
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(0.5530)
Problem
Finding
(0.238)
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Learning
(0.4127)
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(0.5964)

Validating
Causal
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(0.5042)

0. 239***

* p<0.05 **p<0.01 ***p<0.001

R2

Validating Improvement
Actions
(0.5743)

in parentheses

0.570***

Problem
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Non-Financial
Performance
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Figure 4-10 Three-Step Mediating Model.
The indirect mediating effects will be discussed as follows. First, the indirect effects of PM
implement, managed RP and optimized RP to each of the organizational learning variables are
presented. Next, the indirect effects of PM implement, managed RP and optimized RP to Nonfinancial performance are discussed. Finally, the indirect effects exerted through PM Use,
organizational learning and non-financial performance are provided.
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4.6.2.1 Indirect Effects of PM Implement, Managed RP and Optimized RP to Organizational
Learning
Table 4-23 summarized the indirect effects of PM implement, managed RP and optimized RP to
shared vision. As a set, PM Use transmitted positive effects of PM implement to shared vision with
the 95% CI of the total indirect effects of (0.023, 0.238). Examination of specific indirect effects
indicated that problem-finding is a partial mediator transferring negative effects of managed RP to
shared vision (-0.105, -0.010) whereas problem-solving is a partial mediator transferring positive
effects of managed RP to shared vision (0.022, 0.179). The strength of the significant relationship
between managed RP and shared vision becomes weaker in the partial mediation model (β = 0.224,
p < 0.05 vs.β =0.218, p < 0.05). In addition, problem-solving also partially mediated positive effects
of PM implement to shared vision. The strength of the previously significant relationship between
PM implement and shared vision decreased from 0.441 (p < 0.001) to 0.290 (p <0.01). As for
optimized RP, the results revealed that its effect on shared vision was exerted indirectly via
problem-solving with a point estimate of 0.048 and 95% CI of (0.005, 0.110).
Table 4-23 Mediation Effects Results of PM and RP Maturity to Shared Vision
via PM Use Variables.
Mediation/Indirect Effect Results:

Point
Bootstrap 95% CI
Estimate
Lower
Upper
Total Mediated/Indirect Effects on Non-financial performance
PM Implement
0.120
0.023
0.238
Managed RP
0.004
-0.091
0.107
Optimized RP
0.074
-0.014
0.174
Mediated/Indirect Effect through:
Problem-Finding
PM Implement
-0.020
-0.070
0.024
Managed RP
-0.050
-0.105
-0.010
Optimized RP
-0.024
-0.061
0.009
Problem-Solving
PM Implement
0.101
0.024
0.185
Managed RP
0.093
0.022
0.179
Optimized RP
0.048
0.005
0.110

Conclusion

Partial Mediation
No
No

No
Partial Mediation
No
Partial Mediation
Partial Mediation
Indirect

Results of indirect effects of PM implement, managed RP and optimized RP to systems thinking are
exhibited in Table 4-24. The total indirect effect of PM implement was exerted through a set of five
PM Use variables with a point estimate of 0.203 and 95% CI of (0.087, 0.319). As this interval does
not contain zero, it can be inferred that, as a whole, five PM Use variables do significantly mediate
the effect of PM implement on systems thinking. Likewise, the 95% CI of the total indirect effects of
optimized RP to systems thinking of 0.005 to 0.242 provides evidence that taken as a set, PM Use
also significantly transmits the effects of optimized RP to systems thinking. Analysis of specific
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indirect effects revealed that problem-finding and problem-solving fully mediated the effects of PM
implement and optimized RP to systems thinking. The previously significant relationships between
PM implement and systems thinking (β = 0.377, p < 0.001) and between optimized RP and systems
thinking (β = 0.159, p < 0.05) were eliminated in the mediation model (p > 0.13 and p > 0.81).
Moreover, the findings suggest that the effect of managed RP to systems thinking was transferred
indirectly via problem-solving (95% CI of 0.018 to 0.161).
Table 4-24 Mediation Effects Results of PM and RP Maturity to Systems thinking
via PM Use Variables.
Mediation/Indirect Effect Results:

Point
Bootstrap 95% CI
Estimate Lower
Upper
Total Indirect Effects to Systems thinking
PM Implement
0.203
0.087
0.319
Managed RP
0.027
-0.066
0.133
Optimized RP
0.143
0.050
0.242
Indirect effect through:
Problem-Solving
PM Implement
0.095
0.019
0.178
Managed RP
0.088
0.018
0.161
Optimized RP
0.046
0.006
0.102
Validating Causal Relationships
PM Implement
0.121
0.049
0.204
Managed RP
-0.028
-0.070
0.006
Optimized RP
0.124
0.054
0.196

Conclusion

Full Mediation
No
Full Mediation

Full Mediation
Indirect
Full Mediation
Full Mediation
No
Full Mediation

Table 4-25 presents the results of the indirect effects of PM implement, managed RP and optimized
RP to team learning. PM Use as a set was found to mediate positive effects of PM implement and
optimized RP to team learning with a point estimate of 0.184 and 0.138 (p < 0.05), respectively.
Specifically, the effects of PM implement to team learning were fully mediated by problem-solving
and validating causal relationships. The significant positive relationship between Pm implement
and team learning (β =0.336, p < 0.001) went away after controlling for the PM Use variables (β
=0.152, p > 0.05). Similarly, problem-solving and validating causal relationships also fully
mediated the effects of optimized RP on team learning. The non-significant direct effect from
optimized RP to team learning was found in the mediation model (β =0.133, p > 0.05) while the
significant effect was previously identified in the overall effect model (β =0.268, p < 0.001). It is
worth pointing out that, although the direct path from managed RP to problem-finding was
significant (β =0.259, p < 0.001), as was the path from problem-finding to team learning (β = 0.134, p < 0.05), the indirect effect was not statistically significant as indicated by the 95% CI of (0.082, 0.005). Thus, problem-finding does not mediate the effect of managed RP to team learning at
the 0.05 significance level.
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Table 4-25 Mediation Effects Results of PM and RP Maturity to Team learning
via PM Use Variables.
Mediation/Indirect Effect Results:

Point
Bootstrap 95% CI
Estimate Lower
Upper
Total Indirect Effects to Team Learning
PM Implement
0.184
0.066
0.289
Managed RP
0.026
-0.072
0.144
Optimized RP
0.138
0.049
0.239
Indirect effect through:
Problem-Finding
PM Implement
-0.014
-0.062
0.018
Managed RP
-0.035
-0.082
0.005
Optimized RP
-0.016
-0.055
0.009
Problem-Solving
PM Implement
0.085
0.009
0.163
Managed RP
0.079
0.008
0.164
Optimized RP
0.041
0.001
0.102
Validating Causal Relationships
PM Implement
0.118
0.038
0.209
Managed RP
-0.028
-0.073
0.007
Optimized RP
0.121
0.039
0.211

Conclusion

Full Mediation
No
Full Mediation

No
No
No
Full Mediation
Indirect
Full Mediation
Full Mediation
No
Full Mediation

4.6.2.2 Indirect Effects of PM Implement, Managed RP and Optimized RP to Non-Financial
Performance
Results from the analysis of the mediating roles of PM Use on the relationships between PM
implement, managed RP, optimized RP and non-financial performance are shown in Table 4-26.
The significant total indirect effects of PM implement and managed RP on non-financial
performance were supported by 95% CI of (0.117, 0.391) and (0.053, 0.328), respectively. Thus, it
can be claimed that the PM Use variables and the organizational learning variables as a set of
mediators fully mediate the effects of PM implement and managed RP to non-financial
performance. The significant relationship between PM implement and non-financial performance
disappeared when the PM Use and the organizational learning variables were added into the model
(β = 0.386, p < 0.001 vs. β = 0.126, p > 0.12). Likewise, the significant relationship between
managed RP and non-financial performance was eliminated in the presence of these mediators (β =
0.259, p < 0.001 vs. β = 0.086, p > 0.35). In particular, shared vision and a sequential effect of
problem solving and shared vision were found to completely mediate the relationship between PM
implement and non-financial performance and the relationship between managed RP and nonfinancial performance, as their 95% CI do not include zero. In addition, problem-finding and shared
vision together was found to be full mediators of the effects of managed RP on non-financial
performance with a point estimate of -0.015 and 95% CI of -0.037 to -0.001. As for the effects of
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optimized RP, the results revealed that its indirect effect was exercised via a sequential effect of
problem-solving and shared vision (95% CI of 0.001 to 0.033).
Table 4-26 Mediation Effects Results of PM and RP Maturity to Non-Financial
via PM Use and Organizational Learning.
Mediation/Indirect Effect Results:

Point
Bootstrap 95% CI
Estimate Lower
Upper
Total Indirect Effects to Non-Financial Performance
PM Implement
0.257
0.117
0.391
Managed RP
0.169
0.053
0.328
Optimized RP
0.093
-0.002
0.186
Indirect effect through:
Monitoring Only
PM Implement
0.057
-0.000
0.120
Managed RP
0.070
-0.000
0.149
Optimized RP
0.030
-0.001
0.072
Shared Vision Only
PM Implement
0.084
0.015
0.165
Managed RP
0.063
0.002
0.141
Optimized RP
-0.016
-0.060
0.026
Problem Finding and Shared Vision
PM Implement
-0.006
-0.021
0.006
Managed RP
-0.015
-0.037
-0.001
Optimized RP
-0.007
-0.021
0.002
Problem Solving and Shared Vision
PM Implement
0.029
0.004
0.061
Managed RP
0.027
0.003
0.057
Optimized RP
0.014
0.001
0.033

Conclusion

Full Mediation
Full Mediation
No

No
No
No
Full Mediation
Full Mediation
No
No
Full Mediation
No
Full Mediation
Full Mediation
Indirect

4.6.2.3 Indirect Effects of PM Implement, Managed RP and Optimized RP to Financial
Performance
As can be inferred from Table 4-27, PM implement, managed RP and optimized RP indirectly affect
financial performance at least through one of these paths: (1) through the PM Use variables and the
organizational learning variables; (2) through the organizational learning variables or non-financial
performance either alone or in the combination of the two; and (3) through the PM Use variables,
the organizational learning variables and non-financial performance. The total indirect effects of
PM implement and managed RP on financial performance were significant as indicated by their
95% CI of (0.133, 0.458) and (0.058, 0.361), respectively. The significant relationship between PM
implement and financial performance vanished when this set of mediators were added into the
model (β = 0.269, p < 0.05 vs. β = -0.024, p > 0.83). Similarly, the significant relationship between
managed RP and financial performance went away after the presence of these mediators (β = 0.188,
p < 0.05 vs. β = -0.0236, p > 0.76). Thus, it can be inferred that PM Use, organizational learning
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and non-financial performance as a set of mediators fully transmit the effects of PM implement and
managed RP to financial performance.
Specifically, PM implement exerted its effects to financial performance through (1) problemsolving and shared vision, (2) problem solving and team learning, (3) validating causal
relationships and team learning, (4) problem solving, shared vision, and non-financial
performance, (5) shared vision and (6) shared vision and non-financial performance. Note that,
although the path from PM implement to monitoring was significant, its indirect effects to financial
performance were not exerted through the monitoringnon-financial performance financial
performance path, as indicated by a non-significant 95% CI of the indirect effect of (-0.000, 0.070).
The effects of managed RP to financial performance were transferred via: (1) problem-solving and
shared vision, (2) problem-solving and team learning, (3) problem-finding, shared vision, and nonfinancial performance, (4) problem-solving, shared vision, and non-financial performance, and (5)
shared vision and non-financial performance. As with PM implement, the indirect effects of
managed RP to financial performance were not transmitted through the managed
RPmonitoringnon-financial performance financial performance path, as indicated by a 95%
CI of (-0.000, 0.084). In addition, the indirect of managed RP to financial performance were also
not significant for the managed RPproblem-findingteam learningfinancial performance path
(95% CI of -0.023 to 0.000).
Regarding the effect of optimized RP, its significant indirect effects to financial performance were
found to transmit via validating causal relationships and team learning (95% CI of
-0.048 to -0.006).
Table 4-27 Mediation Effect Results of PM and RP Maturity to Financial performance.
Mediation/Indirect Effect Results:

Point
Bootstrap 95% CI
Estimate Lower
Upper
Total Indirect Effects to Financial Performance from:
PM Implement
0.284
0.133
0.458
Managed RP
0.159
0.058
0.361
Optimized RP
0.028
-0.108
0.144
Indirect effect through:
Monitoring and Non-Financial
PM Implement
0.033
-0.000
0.070
Managed RP
0.040
-0.000
0.084
Optimized RP
0.017
-0.000
0.040
Problem Finding and Shared Vision
PM Implement
-0.003
-0.014
0.004
Managed RP
-0.008
-0.023
0.000
Optimized RP
-0.004
-0.013
0.002
Problem Solving and Shared Vision
PM Implement
0.016
0.001
0.041
Managed RP
0.015
0.001
0.039

Conclusion

Indirect
Indirect
No

No
No
No
No
No
No
Full Mediation
Full Mediation
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Mediation/Indirect Effect Results:

Point
Bootstrap 95% CI Conclusion
Estimate Lower
Upper
0.008
0.000
0.022 No

Optimized RP
Problem Finding and Team Learning
PM Implement
0.003
-0.003
0.013
Managed RP
0.007
-0.001
0.019
Optimized RP
0.003
-0.001
0.013
Problem Solving and Team Learning
PM Implement
-0.016
-0.039
-0.001
Managed RP
-0.015
-0.041
-0.001
Optimized RP
-0.008
-0.025
0.000
Validating Causal Relationships and Team Learning
PM Implement
-0.023
-0.049
-0.005
Managed RP
0.005
-0.001
0.016
Optimized RP
-0.023
-0.048
-0.006
Problem Finding, Shared Vision, and Non-Financial Performance
PM Implement
-0.003
-0.012
0.003
Managed RP
-0.008
-0.022
-0.001
Optimized RP
-0.004
-0.012
0.001
Problem Solving, Shared Vision, and Non-Financial Performance
PM Implement
0.017
0.002
0.037
Managed RP
0.015
0.002
0.034
Optimized RP
0.008
0.000
0.019
Shared Vision Only
PM Implement
0.017
0.003
0.112
Managed RP
0.035
-0.000
0.091
Optimized RP
0.000
-0.039
0.014
Shared Vision and Non-Financial Performance
PM Implement
0.033
0.004
0.042
Managed RP
0.124
0.001
0.036
Optimized RP
0.028
-0.015
0.007

No
No
No
Full Mediation
Full Mediation
No
Full Mediation
No
Indirect
No
Full Mediation
No
Full Mediation
Full Mediation
No
Full Mediation
No
No
Full Mediation
Full Mediation
No

In the next section, a post-hoc analysis of a second-order of PM Use is presented.
4.6.3

Testing Effects of the Second-Order of PM Use Construct

In Section 4.2, it was established that the five PM Use variables were salient dimensions of a
second-order construct of PM Use. As a supplemental test, the mediation analysis was redone at the
second-order of PM Use. The alternate overall effect model (Model 1A) and saturated model
(Model 1A) were created as shown in Figure 4-11. Initially, the four dummy control variables
(defined attribute =1; otherwise =0) -- i.e., PM redesigned, corporate functional area, management
role, and corporate level of RP meetings -- were included in the model. However, only the path
coefficient between PM redesigned and systems thinking was significant (β= -0.162, t=3.199, p <
0.001). Non-significant paths thus were removed and the models were rerun.
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Figure 4-11 Left: Alternate Overall Effect Model (Model 1A)
Right: Alternate Saturated Model (Model 2A)
4.6.3.1 Overall Effects of PM Use
The relationships between the PM Use and organizational outcomes are shown in Table 4-28. The
R2 value indicate that the model explains moderate to substantial amount of variance for all
organizational outcomes variables (Henseler et al., 2009). All Q2 were greater than zero suggesting
that the structural main effects model offers satisfactory predictive relevance. The significant of the
overall effects were examined via the corresponding t-values from 2000 bootstrap resamples. As
expected, PM Use has positive direct effects on all three organizational outcomes at p < 0.000 level.
Together with the PM redesigned, PM Use as a set accounted for 45.50% of the variation in systems
thinking. Additionally, PM Use explained 38.86% of the variation in shared vision and 32.29% of
the variation in team learning. Further, PM Use explained 35.33% of the variation in non-financial
performance and 32.06% of the variation in financial performance.
Table 4-28 Overall Effects Results of PM Use.
Shared Vision
Systems thinking
Team Learning
b
β
p-value
β
p-value
β
p-value
PM Redesigned
-0.166 0.000***
PM Use
0.623 0.000***
0.697 0.000***
0.566 0.000***
2
R
0.3886
0.4550
0.3229
Q2
0.3165
0.3643
0.2172
Non-Financial Performance Financial Performance
PM Use
0.593 0.000***
0.566 0.000***
2
R
0.3533
0.3206
2
Q
0.1895
0.2148
a: Standardized path coefficient controlling for other independent variables.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for control variables and One-tailed test for study
variables)
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4.6.3.2 Mediation Effects of Organizational Learning
The difference between overall effect (Table 4-28) and direct effect (Table 4-29) is the total indirect
effects of PM Use on non-financial performance exerted through the three organizational learning
variables, with a point estimate of β = 0.283 and 95% CI between 0.110 and 0.465. Therefore, taken
as a set, organizational learning significantly mediated the effect of PM Use to non-financial
performance. Examination of specific indirect effects confirmed the previous findings at the firstorder PM Use level. The results indicated that, only shared vision was a partial mediator of the
relationship between PM Use and non-financial performance. The direct path from PM Use to
shared vision was statistically significant with standardized path coefficient β = 0.623, p < 0.001, as
was the path from shared vision to non-financial performance (β = 0.321, p < 0.001). The strength
of the significant relationship between PM Use to non-financial performance decreased when
controlling for the three organizational learning variables (β= 0.593, p < 0.001 vs. β= 0.311, p <
0.001). Thus, shared vision partially mediated the relationship between PM Use and non-financial
performance. With respect to systems thinking and team learning, although the direct paths from
PM Use to these two variables were statistically significant (p < 0.001), the path from neither of
them to non-financial performance was significant (p > 0.35, p > 0.07), failing to provide support
for their roles as mediators in the PM Use and non-financial performance relationship.
Table 4-29 Mediation Effects Results of Organizational Learning on the Relationship Between
PM Use and Non-financial performance.
PM Use  Shared Vision
PM Use  Systems thinking
PM Use  Team Learning
Shared Vision Non-Financial Performance
Systems thinking Non-Financial Performance
Team LearningNon-Financial Performance
PM Use Non-Financial Performance
Indirect Effect
Point
Product of
Results Through:
Estimate
Coefficient
SE
Z
Total indirect effect
0.283
0.132
2.134

βa
SE
0.623
0.051
0.697
0.050
0.566
0.055
0.321
0.083
0.034
0.089
0.099
0.069
0.311
0.076
Bootstrap 95%
CI
Lower Upper
0.110
0.465

Shared Vision

0.200

0.054

3.678

0.088

0.300

Systems thinking
Team Learning

0.024
0.056

0.062
0.040

0.382
1.411

-0.093
-0.023

0.160
0.134

p-valueb
0.000***
0.000***
0.000***
0.000***
0.351
0.076
0.000***
Conclusion

Partial
Mediation
Partial
Mediation
No
No

a: Standardized path coefficient controlling for other independent variables.
b:Note: * p< 0.05; ** p<0.01; ***p<0.001 (One-tailed test)
c: R2Non-Financial = 0.4422, Q2Non-Financial = 0.2344, ∆R2Non-Financial = 0.1375, F3,211 =11.209***
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4.6.3.3 Mediation Effects of Organizational Learning and Non-financial performance
To investigate the mediating effects, the alternate saturated model was compared to the alternate
overall effect model. The path analysis results as shown in Table 4-30 provide support for partial
mediating effects of the organizational learning variables and non-financial performance on the
relationship between PM Use and financial performance. The strength of the significant relationship
between PM Use and financial performance become weaker when controlling for the four
mediators (β = 0.566, p < 0.001 to β=0.164, p< 0.01). The partial mediation model explained a
substantial amount of variance in financial performance (R2 = 0.5817). The cross-validated
redundancy Q2 suggested that the model offers satisfactory predictive relevance (Q2 = 0.3804 > 0).
The total indirect effect exerted through the three organizational learning variables and nonfinancial performance was 0.402, with the 95% CI between 0.238 and 0.560. Therefore, taken as a
set, the four mediators significantly mediated the effect of PM Use on financial performance at the
0.05 significance level. Examination of the specific indirect effects revealed that the partial
mediation occurred through shared vision, team learning, and non-financial performance. Figure
4-12 displays the summary was a mediator of the mediation analysis.
As illustrated in Figure 4-12, non-financial performance partially mediated the relationship between
PM Use and financial performance. The direct effects from PM Use to non-financial performance
was statistically significant with a standardized path coefficient β = 0.311, p < 0.001, as was the
path from non-financial performance to financial performance (β = 0.557, p < 0.001).
Table 4-30 Mediation Analysis Results on the Relationship between PM Use and Financial
Performance.
βa
SE
PM Redesigned Systems thinking
0.003
0.046
PM Use  Shared Vision
0.908
0.051
PM Use Systems thinking
0.623
0.049
PM Use Team Learning
0.655
0.053
Shared Vision  Non-Financial Performance
0.321
0.085
Systems thinking  Non-Financial Performance
0.035
0.090
Team Learning  Non-Financial Performance
0.099
0.068
Non-Fin  Financial Performance
0.557
0.064
Shared Vision Financial Performance
0.145
0.071
Systems thinking  Financial Performance
0.125
0.091
Team Learning Financial Performance
-0.174
0.056
PM Use  Non- Financial Performance
0.311
0.076
PM Use Financial Performance
0.164
0.066
Mediation/Indirect Effect Results:
Point
Bootstrap 95% CI
Indirect Effect
Estimate Lower
Upper
Total Indirect Effects
0.402
0.238
0.560
Shared Vision
0.132
0.001
0.170
Systems thinking
0.078 -0.024
0.206

p-valueb
0.952
0.000***
0.000***
0.000***
0.000***
0.351
0.072
0.000***
0.020*
0.086
0.001***
0.000***
0.007**
Conclusion
Partial Mediation
Partial Mediation
No
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βa
-0.169
0.088
0.043

SE
-0.042
0.263
0.180

p-valueb
Partial Mediation
Partial Mediation
Partial Mediation

Team Learning
-0.114
Non-Financial Performance
0.173
Shared Vision and Non-Financial
0.162
Performance
a: Standardized path coefficient controlling for other independent variables.
b: * p< 0.05; ** p<0.01; ***p<0.001 (One-tailed test)
c: R2Financial = 0.5817, Q2Financial = 0.3804, ∆R2Financial = 0.3843, F4,210 =32.770***

0. 164***
0. 311***

Monitoring
0. 908***

0. 864***

Problem
Finding

0. 321***
0. 145*

0. 6985***

PM Use
Problem
Solving

Shared
Vision
(0.3879)

0. 655***

0. 9078***

0. 9099***

Validating
Improvement
Actions

Team
Learning
(0.3199)

Non-Financial
Performance
(0.4422)

0. 557***

Financial
Performance
(0.5817)

-0. 174***
0. 623***

Systems
Thinking
(0.4295)

0. 7757***

Validating
Causal
Relationships
PM
Redesigned

Control Variables
* p<0.05 **p<0.01 ***p<0.001 R2 in parentheses

Figure 4-12 Mediation Effects of the Second-Order of PM Use.
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4.6.4

Summary of Results of Hypothesis Tests

Table 4-31 summarizes the results of the tests of P1-H8
Table 4-31 Summary of Results of Research Preposition/Hypothesis Tests.
Preposition/Hypothesis

Findings

P1: The proposed five
PM use variables i.e.
monitoring, evaluating,
decision-making, taking
action, and
communication and
knowledge management
are salient dimension of
PM Use.
H2: The extent of PM
system use will be
positively related to
organizational learning.

- Five dimensions of PM Use identified from EFA
were: monitoring, problem-solving, problem-finding,
validating causal relationships, and validating
improvement actions.
- No items from the Communication and Knowledge
Management dimension loaded onto any of these
dimensions.

- All correlations between PM Use variables and
shared vision, systems thinking and team learning are
positively significant at p < 0.01.
- Monitoring was positively related to systems
thinking.
- Problem-solving and validating causal relationships
were significantly positively related to all three
organizational learning variables.
- Problem-finding was significantly negatively
related to all three organizational learning variables.
- Validating improvement actions was not
significantly related to any of organizational learning
variables.
- The second-order PM Use construct was
significantly positively related to all three
organizational learning variables.
H3a: The extent of PM
- All correlations between PM Use variables and nonsystem use will be
financial performance are positively significant at p <
positively related to non- 0.01.
financial performance.
- Monitoring and problem-finding were significantly
positively related to non-financial performance.
- The second-order PM Use construct was
significantly positively related to non-financial
performance.
H3b: The extent of PM
- All correlations between PM Use variables and
system use will be
financial performance are positively significant at p <
positively related to
0.01.

Overall
Conclusion
Not
Supported

Partially
Supported

Partially
Supported

Partially
Supported
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Preposition/Hypothesis

Findings

- Monitoring and problem-finding were significantly
positively related to financial performance.
- The second-order PM Use construct was
significantly positively related to financial
performance.
H4a: Organizational
- Shared vision fully mediated the effects of problemlearning will partially
solving to non-financial performance.
mediate the relationship - As a set, organizational learning indirectly
between PM system use transmitted effects of problem-finding and validating
and non-financial
causal relationships to non-financial performance.
performance.
- Shared vision partially mediated the effects of the
second order PM Use construct to non-financial
performance.
H4b: Organizational
- Shared vision and non-financial performance fully
learning and nonmediated the effects of problem-solving to financial
performance, indirectly transmitted the effects of
financial performance
will partially mediate the problem-finding to financial performance, and
relationship between PM partially mediated the effects of the second order PM
system use and financial Use construct to financial performance.
performance.
- Shared vision alone fully mediated the effects of
problem-solving to financial performance, indirectly
transmitted the effects of problem-finding to financial
performance, and partially mediated the effects of the
second order PM Use construct to financial
performance.
- Team learning alone fully mediated the effects of
problem-solving to financial performance, indirectly
transmitted the effects of problem-finding and
validating causal relationships to financial
performance, and partially mediated the effects of the
second order PM Use construct to financial
performance.
- Non-financial performance fully mediated the
effects of Monitoring to financial performance and
partially mediated the effects of the second order PM
Use construct to financial performance.
H5: The level of PM
- No moderating effects between PM maturity and
system maturity will
PM Use were significantly related to organizational
moderate the
learning variables.
relationship between the
extent of PM use and

Overall
Conclusion

financial performance.

Not
Supported

Not
Supported

Not
Supported
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Preposition/Hypothesis
organizational learning.
H6: The level of PM
system maturity will
moderate the
relationship between the
extent of PM use and
financial performance.
H7: The level of RP
maturity will moderate
the relationships
between the extent of
PM use and
organizational learning
H8: The level of RP
maturity will moderate
the relationships
between the extent of
PM use and financial
performance.

Findings

- No moderating effects between PM maturity and
PM Use were significantly related to financial
performance.

Overall
Conclusion
Not
Supported

- No moderating effects between RP maturity and PM Not
Use were significantly related to organizational
Supported
learning variables.

Partially
- Moderating effects between managed RP and
validating causal relationships was negatively
Supported
significantly related to financial performance, when
it was the only moderating effect in the model.
- No other moderating effects between RP maturity
and PM Use were significantly related to financial
performance when each moderator was tested
separately.
- No moderating effects between RP maturity and PM
Use were significantly related to financial
performance when all moderating effects were tested
together.
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CHAPTER 5. DISCUSSION
This chapter provides discussion and interpretation of the results presented in Chapter 4. This
research aimed to improve understanding of the relationship between PM system use and
organizational performance by identifying organizational learning as an intermediate outcome that
mediates this relationship. To empirically investigate the relationship, five dimensions of PM use
were proposed and later revised based on the research findings. Further, this research also examined
the moderating role of PM maturity and RP maturity on the relationship between PM system use
and these organizational outcomes. However, because there was very limited evidence of the
moderating effects of these maturity variables, an alternate model as shown in Figure 5-1 was
explored. Because this alternate model informs better understanding of the roles of PM and RP
maturity, it will serve as the revised operational research model and the final model providing basis
for interpretation of the results in this chapter. The organization of this chapter is as follows. This
chapter first discusses key findings from the revised PM use scale (which was presented in Chapter
3). Then, a discussion of the key findings regarding the relationships between PM use practices and
organizational outcomes is provided. This chapter concludes with a discussion of the overall
limitations of this research.
5.1

Revised PM Use Scales

One of the main purposes of this research is to improve understanding of how PM systems are used
by organizations through the examination of underlying PM system use processes. To fulfill this
objective, a series of steps was undertaken to develop a new instrument that measures PM use via a
set of practices identified from the extant literature and modified based on a content validity study.
The process resulted in 56 items measuring key PM use practices, which were categorized into five
dimensions: Monitoring, Evaluating, Decision-Making, Action-Taking, and Communication and
Knowledge Management. Once the data were collected, these items were subjected to factor
analysis to determine the extent to which these items reflected their intended dimension. Factor
analysis did not confirm the five variables as presumed but did reduce the items into five distinct
dimensions: monitoring, problem-solving, problem-finding, validating causal relationships, and
validating improvement actions. The refined PM Use scales were later tested for reliability,
convergent and divergent validity, as well as predictive validity. These results, which were
presented in Chapter 3, provide preliminary evidence that the refined instrument is reliable and
valid. The final PM Use variables along with associated measurement items are presented in Table
5-1. The content of each variable is discussed below.
5.1.1

Dimensions of PM Use

The revised PM Use constructs encompass five dimensions: monitoring, problem-solving, problemfinding, validating causal relationships, and validating improvement actions.
Monitoring describes quality of performance data collection and reporting activities within the
performance review process. This final variable most strongly resembled the version initially
proposed and consists of activities strongly supported by the literature. The monitoring scale
includes regular reporting of performance results (Assiri et al., 2006; Kaydos, 1999; Simons, 2000),
timely collection of performance data (Farris et al., in press; Meekings, 2005; Neely et al., 2006),
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timely updates of performance portrayals and reports (Farris et al., in press; Kaydos, 1999; Poister
& Streib, 1999; Spitzer, 2007), collection of reliable and valid performance data (de Waal, 2003;
Godener & Soderquist, 2004; Kuwaiti, 2004), well-defined procedures for collection of
performance data (Najmi et al., 2005; Neely et al., 2006; Van Aken et al., 2005), and use of
effective methods and tools to collect performance data (Bourne et al., 2005; Farris et al., in press;
Meekings & Povey, 2007; Neely & Jarrar, 2004). High quality and timely feedback on performance
information allows decision-makers to engage in other PM use processes with more confidence.
Problem-finding describes performance analytical activities used to understand current performance
levels. This variable includes two items from the original Evaluating dimension: comparing current
performance levels to identify trends over time (Assiri et al., 2006; Eckerson, 2006; Forza &
Salvador, 2000) and identifying causes to explain current performance levels (Kaplan & Norton,
2008a, 2008b; Meekings & Povey, 2007). This variable can be understood as the use of the PM
system as a diagnostic tool for detecting performance problems (Simons, 2000). Interestingly, one
item often mentioned in the literature as a key problem identification activity [i.e., “we compare our
current performance levels to expectations such as goals or targets”] (Henri, 2006c; Simons, 2000),
did not load onto this variable based on factor analysis results described in Chapter 3. One
explanation may be that it was the only PM use item that received a mean response above 5 (+̅ =
5.19 which is between “agree” and “strongly agree”) and had a mode equal to the maximum scale
value of 6, which could be problematic for factor analysis.
Consistent with Pound (1969)’s decision-making process presented in Chapter 2, the process of
detecting performance problems is distinct from the process of generating alternative actions to
correct performance problems, i.e., the problem-solving process. However, problem-solving
combined items from both the original Decision-Making and Action-Taking dimensions. It appears
that respondents did not make the distinction between activities related to these two originallyproposed PM use processes, which is consistent with observation by Bourne et al. (2005). Problemsolving emphasizes the importance of using performance information reactively to correct
performance problems or proactively to improve performance. It highlights that major outputs of
the review process include decisions about the best course of action to correct or improve
performance (Kaplan & Norton, 2008a, 2008b; Meekings & Povey, 2007; Neely et al., 2006) and
clear action plans and task priorities to guide implementation of these decisions (Farris et al., in
press; Marr, 2006; Neely et al., 2006). In addition, sufficient resources and management attention
should be allocated to ensure successful implementation of these decisions (Kennerley & Neely,
2002a; Meekings, 2005; Meekings & Povey, 2007).
Validating causal relationships was identified as a distinct variable based on factor analysis. This
scale emphasizes the importance of developing and verifying a causal model of relationships
between performance measures, which has been advocated in the PM literature (Kaplan & Norton,
2004c; Neely et al., 2006; Neely & Najjar, 2006). However, the descriptive results show that these
activities were not implemented in many respondents’ organizations, indicated by relatively lower
mean responses of the items loading onto this scale. In fact, the only three PM use items having a
mean response below 4 (“tend to agree”) were all in this validating causal relationships scale.
Interestingly, 35% of the respondents in this study reported agree or strongly agree that their PR
process uses visual representations such as a strategy map or a causal map to portray causal
207

relationships, similar to the 36% and 38% reported in previous studies in the U.S. and U.K,
respectively (Neely et al., 2008; Yaghi et al., 2008).
Besides validating causal relationships and problem-finding, validating improvement actions was
also a distinct scale emerging from the original Evaluating dimension. The scale incorporated an
emphasis on developing and verifying relationships between performance measures and
improvement actions (Farris et al., in press; Simons, 2000) and using performance information to
forecast future performance (Bourne et al., 2005; Henri, 2006c; Simons, 2000). In addition, this
scale contains the use of performance information to focus attention and support decisions at an
operational level (Assiri et al., 2006; Kald & Nilsson, 2000). This scale reflects both a retrospective
view to understand past actions and forward-looking view of future performance. It could be
understand as the management use of PM system to signal critical factors and actions that are
important to the organization as well as to justify past and current actions (Henri, 2006c).
As mentioned earlier, items from Communication and Knowledge Management are absent from the
final set of PM Use variables. Although the content validity study (described in Chapter 3) indicated
that items within this scale were conceptually distinct, the factor analysis results from the full
sample suggested that there was considerable overlap between this variable and others, as the
Communication and Knowledge Management items cross-loaded among the other PM Use
variables (i.e., monitoring, problem-solving, and validating causal relationships). Examination of
item content revealed that some of these items could arguably be overlapping with aspects of
monitoring in terms of collecting and providing performance information (i.e., “Historical
performance is documented and made available for decision makers and stakeholders”; “We
communicate performance information and review findings to internal stakeholders within the
organization”; “We use multiple means to share performance information and review findings with
stakeholders”). Future research could try to revise these items to better reflect the intent of the
Communication and Knowledge Management dimension by emphasizing making performance
information available and accessible to employees as well as emphasizing sharing best practices to
employees to promote organizational learning (Choe, 2004).
Table 5-1 Summary of Final PM Use Scales.
Original
PM Use
Dimensiona
Monitoring
We receive results on key performance measures on a
regular basis
Performance portrayals and or reports are updated in a
timely manner
Performance data are collected on a timely basis
The performance data collected are reliable and valid
Procedures for collecting performance data are well
defined

Mean

Std.
Deviation

MO

4.55
4.78

0.94
1.04

MO

4.67

1.12

MO
MO
MO

4.67
4.53
4.34

1.14
1.08
1.23
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Original
PM Use
Dimensiona
Methods and tools used to collect performance data are
MO
effective
Problem-Finding
We compare our current performance levels to historical
EV
performance to identify trends over time
We seek to identify causes to explain current performance
EV
levels
Problem-Solving
We make decisions to manage or improve performance
DE
when it is clear that action is needed
Once problems or opportunities are identified we define
DE
potential improvement actions
Based on our performance review we decide on the best
DE
course of action to address problem areas
Decisions we make are put into action
TA
Decisions we make support proactive performance
DE
improvement
Once improvement actions are determined we define clear
DE
action plans with tasks priorities etc.
We allocate sufficient attention and resources to implement
TA
improvement actions
Validating Causal Relationships
We verify the proposed causal relationships between
EV
different performance measures
We define proposed causal relationships between different
EV
performance measures
We use visual representations such as a strategy map or a
EV
causal map to portray proposed causal relationships
We use analysis methods and tools to test hypothesized
EV
causal relationships
Validating Improvement Actions
We use performance information to support decisions at
DE
operational levels
The performance review process enables us to focus our
EV
attention on the most critical areas
We use performance information and findings to verify our
EV
assumptions about the business
The performance information we review enables us to
EV
anticipate the future direction of the organization

Mean

Std.
Deviation

4.30

1.18

4.81
4.89

0.89
1.02

4.72

1.01

4.52
4.77

0.79
0.94

4.65

0.84

4.64

0.95

4.58
4.44

0.98
0.97

4.43

1.00

4.13

1.06

4.46
4.15

0.89
1.24

3.98

1.08

3.80

1.44

3.72

1.22

4.59
4.82

0.84
1.04

4.73

1.07

4.60

1.08

4.50

1.06
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Original
Mean
PM Use
Dimensiona
We hypothesize how planned improvement actions will
EV
4.49
impact key performance measures
We verify the impact of improvement actions on results for
EV
4.47
key performance measures
Based on our review of performance information we
EV
4.40
predict future performance on key measures
a: MO=Monitoring; EV=Evaluating; DE= Decision-Making; TA= Taking-Action.

Std.
Deviation
1.10
1.09
1.13

As displayed in Table 5-1, it is interesting to note that the mean responses of all PM Use scales
were between 4.46 and 4.81, which is between “tend to agree” and “agree” and all items had mean
responses above 3.5 (the midpoint of the scale). This suggests that use practices captured by the
refined PM Use scales were clearly in use in the majority of organizations sampled in this research
study.
5.1.2

Comparison with Other Frameworks

The studies related to PM system use which were described in Chapter 2 are compared to the final
set of PM Use variables in this section in Table 5-2. When comparing the final PM Use variables
identified in this research with other frameworks of PM system use, several similarities and
differences are observed.
Neely and Jarrar (2004) describe four processes critical to the effective use of performance
information: 1) hypothesize causal models or linkages between performance measures and their
objectives and strategies, 2) work with performance data, i.e., collecting, analyzing, and interpreting
data and communicating insights from the analysis results, 3) engaging employees to extract quality
insights to make informed decisions, and 4) planning and executing the decisions (Neely & Jarrar,
2004; Neely et al., 2006). Similar to the PPVC framework, Bourne, Kennerley and Franco-Santos
(2005) propose seven processes related to the effectiveness of the use of performance measurement
systems: (1) linking measure to strategic objectives, (2) data capture, (3) data analysis, (4)
interpretation and evaluation, (5) provision of information and communication, (6) decisionmaking, and (7) taking action. While the current set of PM Use scales bear several equivalent
processes with these two frameworks, a few disparities can be highlighted.
First, the current PM Use scales do not explicitly include an item related to the linkage between
performance measures and strategic objectives, which was emphasized in both the PPVC and
Bourne et al.’s (2005) framework. However, it can be implied that the connection between the
organization’s objectives and performance measures is embedded in the development of causal
relationships between performance measures and between improvement actions and performance
measures, which was captured through validating causal relationships and validating improvement
actions. Further, this study treated the alignment between performance measures and organization’s
strategy as a sign of PM maturity (measured with PM design) and thus, it was distinct from the PM
Use scales.
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Table 5-2 Comparison of PM Use Scales.
PM Use
Framework
PPVC
(Neely & Jarrar,
2004)

Monitoring

Collecting
Data/

Bourne, Kennerley Data
Franco-Santos
Capture/
(2005)
Provision
of
information
Mausolff
Searching
(2004)
De Waal (2002)
Communication
Henri (2006c)

Monitoring

Problem
Finding
Analyzing/
Interpreting data

Problem
Solving

Data Analysis/
Interpretation
and Evaluation

Making
Informed
Decision/
Planning
and
executing
decision
DecisionMaking/
Taking Action

Identifying

Implementing

Decision
Support
Monitoring

Decision
Support
Strategic
Decision
Making

Validating
Causal
Relationships
Hypothesize
Causal models

Validating
Improvement
Actions
Hypothesize
Causal
models

Missing dimension

Engaging
employees/
Communicating
Insights

Linking
performance
measures
with
objectives
Integration

Legitimizing/
Attention
focusing

Decision
Support
Legitimizing/
Attention
focusing

Work Integration
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Second, the current set of PM Use scales failed to incorporate an emphasis on the inclusion of
different stakeholders into the decision-making process. The PPVC framework focuses on including
a data analyst in the performance review process to help facilitate interpretation of data so that
management can make informed decisions (Neely et al., 2006). A similar concept was captured as a
part of managed RP maturity [i.e., “The right people are involved in the PR process” and “It is clear
who is doing what within the PR process e.g., planning, data analysis, etc.”]. Further, the lack of
employees’ involvement in the decision-making process is also apparent when the current set of PM
Use scales is compared to Mausolff (2004)’s Integration process. However, unlike the PPVC,
Mausolff emphasizes the involvement of employees in the decision-making process in seeking an
agreed-upon solution to problems. For the current PM Use scales, the item represented the concept,
“Relevant stakeholders such as employees are engaged in identifying potential solutions and
improvement actions,” showed unacceptable cross-loadings and was removed from the PM Use
scales during scale refinement. From an organizational learning perspective, exchanging and
exploring different ideas among employees is critical to the promotion of team learning because it
facilitates the transition from individual learning to team learning (Senge, 1990; Wilson et al.,
2007). Thus, the absence of this concept from the current PM Use scales could influence the
relationship between PM Use and team learning in the present study. Future research could try
revising the item or adding more items to better reflect the dialogue and exchange of ideas among
employees during the decision-making process.
Third, the current PM Use scales do not completely capture the communication aspect of PM
system use as presented in the PPVC and Bourne et al. (2005)’s framework. In these frameworks,
communicating performance information refers to the provision of performance information or
reports to the decision-makers as well as the dissemination of relevant performance information to
other organization’s stakeholders, especially employees outside the performance review meeting.
Although the aspect of having regular reporting of performance was included in monitoring, the
aspect of distributing performance information to other employees was missing from the current PM
Use scales. This discrepancy was also found when comparing the current PM Use instrument with
De Waal (2002)’s PM system use scales, which were adapted from Doll and Torkzadeh (1998)’s
management information system use scales. De Waal (2002)’s work integration scales included the
use of PM system to communicate and coordinate with internal and external stakeholder. In their
case studies, Bourne et al. (2005) report that in high-performing business units, communicating
performance information was more intense and information provided by the PM system was used to
foster dialogue among managers and employees within the business units. They argue that this
aspect of PM use allows the PM system to act as Simon (1995)’s interactive control system (Bourne
et al., 2005). When the PM system is used interactively, it stimulates organizational learning and
provokes the emergence of new actions and strategies (Simons, 2000). Thus, adding the
Communication and Knowledge Management items to the PM Use scales thus warrants future
research. One possibility might be to revise current items such as “The performance information we
share with stakeholders is organized in a simple and meaningful way” and “We communicate
performance information and review findings to internal stakeholders within the organization” by
replacing the word stakeholders with employees.
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In addition to the frameworks mentioned above, Table 5-2 also revealed that the current PM Use
scales were most similar in terms of content coverage to Henri (2006c)’s PM system use scales. To
study the relationship between PM system and organizational culture, Henri (2006c) measures the
use of PM systems through four dimensions: (1) monitoring, (2) attention-focusing, (3) strategic
decision-making, and (4) legitimization. Consistent with the revised PM Use scales, Henri’s
monitoring dimension focuses on using the PM system for tracking results, providing feedback
against expectations, and reporting performance while his strategic decision-making scale
emphasizes that decisions are key outputs of the decision-making process. The use of the PM
system to justify and validate past decisions or actions and business assumptions (i.e.,
legitimization) was also partially captured through validating improvement actions and validating
causal relationships in the current PM Use scales. It is worth noting that, Henri’s attention-focusing
dimension measures the use of PM systems both to provide common view and focus within the
organization and to enable continual challenge and debate of underlying assumptions and action
plans (Henri, 2006c). The first thus reflects outcomes of the PM system and thereby is not
conceptually consistent with the current PM Use scales, which was intended to capture the
underlying processes of PM Use. The latter was implicitly captured within both validating causal
relationships and validating improvement actions.
In summary, considering the aim to develop an instrument to measure PM system use through its
underlying processes, the current instrument is as comprehensive as Henri (2006c)’s instrument.
The strength of the current instrument is the inclusion of a specific dimension of validating causal
relationships, which is highly advocated in the PM literature. The separate dimension allows the
investigation of the impact of this set of use practices. However, the current instrument still lacks
some aspects of PM use processes which are deemed important to the development of
organizational learning. Thus, interpretation of results of the relationships between PM Use and
organizational outcomes, which will be presented next, may be influenced by this limitation of the
current instrument.
5.2

Impact of PM Use on Organizational Outcomes

The overarching purpose of this research is to increase understanding of the relationship between
the use of a PM system and organizational performance by taking into account social system
outcomes and technical factors associated with the PM system. Data collected via the web-based
survey were analyzed using the component-based structural equation model (PLS) to empirically
test the proposed research model identifying the mediating effects of organizational learning and the
moderating effects of PM maturity and RP maturity on the relationships between PM use practices
and organizational performance. Based on findings from previous studies (e.g., Chenhall, 2005;
Henri, 2006b; Widener, 2007) and assertions of PM researchers (e.g., Kaplan & Norton, 1996b;
Kloot, 1997; Martinez et al., 2010), PM Use was hypothesized to positively relate to organizational
learning. Adopting a resource-based view, organizational learning was in turn hypothesized to
positively relate to organizational performance. Further, following contingency theory, PM maturity
and RP maturity were hypothesized to moderate the relationship between PM Use and
organizational performance.
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Overall, the findings offer considerable evidence that PM system use does impact organizational
learning. In the post-hoc analysis, a second-order construct of PM Use had a positive direct
relationship with the organizational learning variables (Figure 4-12). Significant links between PM
Use and all three organizational learning variables are consistent with the view that the PM system
provides a shared framework for communicating strategy and vision and helps employees see how
parts of the organization fit together (Kaplan & Norton, 1996a, p. 252). The results shown in Figure
4-12 also provide considerable evidence for the hypothesized partial mediating role of the
organizational learning variables between PM Use and the organizational performance variables.
Collectively, PM Use positively influences non-financial performance and financial performance
both directly and indirectly through shared vision while it negatively influences financial
performance through team learning, providing partial support for H3 and H4.
Nevertheless, although the empirical results show that the PM Use variables could be formulated as
a second-order construct, the structural model with individual PM Use variables was primarily
examined for its richer reflection of the relationships between PM Use and organizational outcomes.
The results improve understanding of the role of the individual PM Use variables. Meanwhile, lack
of evidence to support the moderating roles of PM and RP maturity led to the final model, which
proposed the roles of PM and RP maturity as antecedents of PM Use. The final model summarizing
the relationships between five variables of PM use, organizational learning, organizational
performance, and PM and RP maturity is presented in Figure 5-1. The results indicate that (1) PM
and RP maturity explains 59.4% of the variance in monitoring, 23.8% of the variance in problemfinding, 66.4% of the variance in problem-solving, 50.4% of the variance in validating causal
relationships, and 57.43% of the variance in validating improvement actions; (2) together with PM
and RP maturity variables, five PM Use variables explained 47.5% of the variance in shared vision,
39% of the variance in team learning and 53.9% of the variance in systems thinking, after
controlling for PM redesigned and corporate RP meetings; (3) the PM and RP maturity, PM Use,
and organizational learning variables explained 46.8% of the variance in non-financial
performance; finally (4) all independent variables explained 59.6% of the variance in financial
performance.
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Redesigned

Corporate
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Figure 5-1 The Final Operational Model.
With regard to the four control variables originally included in the model, all but corporate RP and
PM redesigned were not significantly related to organizational outcomes. Although not shown in
Figure 5-1, PM redesigned was found to significantly negatively relate to systems thinking.
However, examination of the correlation between PM redesigned and systems thinking revealed that
the direct relationship was positive and significant (r = 0.173, p < 0.05). This suggests that without
the effects of PM Use, those who reported having updated their PM systems within the past two
years also reported higher employees’ understanding of the basic value chain within the
organization than those that did not. It appears, however, that when the PM systems are used
regularly (at least the RP meeting is held twice a year), the redesign of PM system could yield a
negative impact on employees’ understanding of the interconnected activities within the
organization. Perhaps the changes in the PM system lead to confusion about management’s
underlying business assumptions. In addition, although PM redesigned did not significantly affect
other organizational outcomes in the model, the results from the independent t-test exhibited in
Table 3-30 also revealed interesting observations. There were significant differences in perceptions
of those whose PM system had been recently redesigned and those whose PM systems had not, in
terms of financial performance and non-financial performance. Examination of the correlations
between PM redesigned and the two organizational performance variables further revealed that
while PM redesigned had a significant positive relationship with non-financial performance (r =
0.138, p < 0.05), its positive relationship with financial performance was not statistically
significant. The findings thus provide some evidence of potential benefits of redesigning the PM
system in improving organizational performance. However, the mechanism in which it affects
organizational performance remains an interesting future research question.
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This study also found that corporate RP meeting, the second control variable, significantly and
positively related to all three organizational learning variables, yielding initial evidence of different
impacts of different RP levels. The finding corroborates Martinez et al. (2010)’s proposition that
the different internal context (e.g., organizational level) can influence the structure of the PR
process. The RP meetings at different organizational levels have different information requirements,
attendees, frequency, focus and goals (Kaplan & Norton, 2008b; Martinez & Kennerley, 2005b).
According to Kaplan and Norton (2008b), the RP meeting at the corporate level, which is often
conducted annually, focuses on evaluating effectiveness of the organization’s strategy and testing
and adapting the organization’s strategy to reflect internal and external environments. Accordingly,
participants of corporate RP meetings are primarily top management team members (Kaplan &
Norton, 2008b). On the other hand, RP meetings at the operational level focuses on more short-term
tactical issues; therefore, the meetings are conducted more frequently and attended by departmental
and functional personnel (Kaplan & Norton, 2008b). Hence, the exact role of PR process at
different organizational levels and their relationships with other constructs present interesting
questions for future research.
Regarding organizational performance, this research followed the recommendation for using
subjective measures of organizational performance and empirically tested the relationship between
non-financial performance and financial performance by measuring multiple performance
dimensions and employing multiple items. Table 5-3 provides the descriptive statistics of the
organizational performance constructs. The mean response was 4.58 (between “slightly better” and
“better” than other organizations doing the same kind of work) for non-financial performance and
4.52 for financial performance. The minimum response was 1.0 (“much worse”) for all items, with
an exception of “Quality of products services or programs” which had a minimum response of 2
(“worse”). The results indicated that, although an average respondent perceived their organizational
unit to perform better than other organizations doing the same kind of work, the sample contained
organizational units that were viewed as substantially less successful than comparative units from
the respondents’ perspectives. It is also noteworthy that the results from the model showed a
significant positive relationship between non-financial performance and financial performance,
providing support for the assumption underpinning modern PM systems that there are linkages
between non-financial performance and financial performance (Kaplan & Norton, 1996a, 2001a,
2004c).
Table 5-3 Summary of Organizational Performance Scales.
Mean
Non-Financial Performance
4.58
Reputation in its sector
4.87
Quality of products services or programs
4.77
Customer satisfaction
4.70
Level of innovation
4.43
Success rate in launching new products services or programs 4.40
Employee satisfaction
4.33

SD
0.77
0.98
0.89
0.95
1.10
1.07
1.09

216

Financial Performance
Overall financial performance
Adaptation to the changing conditions of the environment
Business growth
Cost Performance

Mean
4.52
4.62
4.58
4.52
4.36

SD
0.92
1.08
1.13
1.10
1.15

As for the organizational learning variables, a significant positive influence of shared vision was
found both for non-financial performance and financial performance while a significant negative
impact of team learning was found for financial performance. It is also worth mentioning that a
borderline positive effect of systems thinking was also found on financial performance (p < 0.1).
The positive direct and indirect effects of shared vision on financial performance via non-financial
performance are consistent with previous studies that demonstrate that shared vision (as a part of
learning orientation scales) impacts financial performance through product innovation and new
product success (Baker & Sinkula, 1999a; Baker & Sinkula, 1999b; Calantone et al., 2002). The
partial mediation of shared vision is also consistent with findings of Cohen and Toleman (2006)
who observed the benefits of shared vision in creating employees’ commitment in addition to the
positive effects on organizational performance.
The path between team learning and financial performance was significant and negative. This
negative association, while consistent with the findings of Bunderson and Sutcliffe (2003), is
contradictory to common positive findings reported in the team learning literature (Edmondson,
1999; Edmondson, 2002; Savelsbergh et al., 2009). Inspection of the correlation matrix in Table 327, on the other hand, revealed that the correlation between team learning and financial
performance was significantly positive (r = 0.359). The results suggest that the organizations that
excel at team learning practices also performed better financially than their counterparts. However,
incautiously encouraging employees to criticize each other's work, to engage in evaluating their
weakness in order to improve performance, to freely challenge the assumptions underlying each
other's ideas, and to utilize different opinions to obtain optimal outcomes may be counterproductive
when taking into account the influences of PM Use variables, PM and RP maturity variables, shared
vision and systems thinking. One possible explanation of this negative relationship is that the use of
performance information to promote learning among employees may encourage the exploring and
testing of different assumptions and ideas to improve performance and consequently the
organizational unit suffers from the costs of experimenting with what may ultimately be ineffective
solutions (Bunderson & Sutcliffe, 2003).
Still, three caveats need to be noted together with the above interpretation. Even though the
multicollinearity problem is not evident, the changed sign when controlling for the effects of PM
use and other organizational outcomes could still be an artifact of the high correlation between team
learning and systems thinking (r = 0.655, p < 0.001) (Hair et al., 1998). Further, it is also plausible
that the negative relationship was a result of lacking sufficient insights or misinterpretation by the
respondents when answering these items. In answering the questions, respondents were instructed to
reflect on behaviors of the employees within their organizational unit (i.e., not only those
participating in the RP meetings). It could be that some respondents might mistakenly use the
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attendees in the RP meeting as their referent. As a result, the relationship may be confounded by a
misaligned unit of analysis. However, it should be emphasized that attempts were made to ensure
that the instructions were very clear. Finally, the descriptive results show that the mean response of
team learning is 3.83 and the median is 3.75, which fall between “tend to disagree” and “tend to
agree”. An average respondent seemed to be equivocal about their perception of team leaning
activities among employees in their organizational unit. Closer examination of the survey item
wordings suggested that two items could be negatively interpreted by the respondents. For instance,
the word “criticize” in the item “Employees criticize each other’s work in order to improve
performance” perhaps induced “disagree” responses from the participants due to an emotional
response to this relatively strong wording. Still, it should be mentioned that no change was made to
the original item wordings which have been tested in previous research (Van Der Vegt &
Bunderson, 2005). This might be one explanation why the mean responses were lower than for
other learning variables.
Table 5-4 Summary of Organizational Learning Scales.
Mean SD
Shared Vision
4.40
1.06
There is a well expressed concept of who we are and where we are going as an 4.69
1.16
organizational unit
There is total agreement on our organizational vision across all levels functions and 4.23
1.22
divisions
All employees are committed to the goals of this organizational unit
4.29
1.12
Systems thinking
4.03
1.00
Employees have a good sense of the interconnectedness of all parts of the 3.92
1.09
organization
Employees understand the basic value chain within the organization and how their 4.18
1.10
works fit into that chain
Employees understand where all activities fit in within the organization
4.00
1.08
Team Learning
3.83
0.92
Employees criticize each other's work in order to improve performance
3.72
1.16
Employees freely challenge the assumptions underlying each other's ideas and 3.88
1.15
perspectives
Employees engage in evaluating their weak points in attaining effectiveness
3.78
1.08
Employees utilize different opinions for the sake of obtaining optimal outcomes
3.93
1.05
Regarding systems thinking, it is noteworthy that the relationship between systems thinking and
organizational performance in the model was not significant (a weak positive relationship could be
identified at p < 0.1). The examination of the correlation matrix again indicated a significant
positive relationship between systems thinking and non-financial performance (r=0.538) and
financial performance (r=0.525). The result thus implies that the organization may use PM system
to improve systems thinking but it might not contribute to incremental performance improvement
above and beyond impacts from the other variables in the model. Three possible reasons exist for
the non-significant relationships. First, it may be that the improvement in performance due to
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systems thinking may be longer-term and thus it was not captured in the current model.
Alternatively, the non-significant relationship might be evidence of conceptual overlaps between
systems thinking and shared vision scales. From the factor analysis of organizational learning, when
these items are allowed to load freely, a two-factor solution was identified based on the eigenvalue
greater than 1 rule; and shared vision and systems thinking were loaded into a single factor.
However, it should be mentioning again that shared vision and systems thinking were established as
two distinct variables because the parallel analysis results of the organizational learning variables
indicated that three factors should be extracted and there is a theoretical basis to separate both
constructs. Finally, the non-significant finding may be due to measurement errors. It might be
difficult to capture the essence of systems thinking with a survey instrument because of the relative
unconsciousness of the process which could not be easily perceived by the respondents relative to
shared vision and team learning. For instance, it might be harder for the respondent to correctly
judge if employees in their organizational unit have a good sense of interconnectedness of all parts
of the organization than if employees are committed to the goals of the organizational unit.
Next, the relationships between each PM Use variable and organizational outcomes are discussed in
turn.
5.2.1

Monitoring

Monitoring highlights the role of PM systems as a mechanism for accumulating knowledge and
feedback that provides input for learning from performance information (Choe, 2004; Kaplan &
Norton, 1996a; Nonaka, 1994).
Consistent with the organizational learning theory, monitoring (as shown in the original model in
Figure 4-4) was found to positively relate to systems thinking, although the effect size was small
(0.04), after controlling for PM redesigned and corporate RP. Performance reporting is a top-down
management tool that allows management to track progress of strategy implementation (Simons,
2000). By specifying critical performance goals and targets to be monitored, managers
communicate what is important to the success of the organization to employees (Simons, 2000).
Having to collect performance data and preparing reports about performance aligned with
organizational goals, employees may have a better sense of how their works fit within the
interconnected parts of the organization. Further, reviewing reliable and valid performance
information provided by the PM systems may give employees a clearer and more complete
perspective of the relationships between business activities and between business activities and
performance (de Waal, 2002).
Nonetheless, it should be noted also that in the final model (Figure 5-1), after PM maturity and RP
maturity variables were added as predictors of the PM Use variables, monitoring was no longer
significantly associated with systems thinking. It is, perhaps, plausible that systems thinking does not
require a significant regular feedback of performance, after the benefits are derived from having a
more mature PM system and PR process. Besides this, monitoring was also not significantly related
to shared vision and team learning in the structural model although the correlations between
monitoring and these two learning variables are positive and significant (r=0.577 and 0.431, p <
0.001 [Table 3-27]). This possibly suggests that simply collecting and providing performance
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information does not contribute incrementally to the sharing of organizational direction and
building collective learning among employees above and beyond the impacts of the other variables
in the model.
Turning to the impacts of monitoring on organizational performance, the relationship between
monitoring and financial performance was positive and fully mediated by non-financial
performance. The result highlights the importance of the availability of reliable and valid
performance data in combination with timely performance reports and regular performance review
in providing essential performance feedback for the organizations to improve their performance.
The significant positive path between monitoring and non-financial performance in Figure 5-1
provides support for Hypothesis 3 and is in line with arguments of many PM researchers (Chenhall,
2005; Henri, 2006b; Simons, 2000). For example, Chenhall (2005, p. 400) argues that goal-directed
performance feedback helps improve organizational performance by clarifying expectations and
overall priorities and reducing ambiguity associated with business activities needed to achieve the
organization’s goals. Simons (2000) also maintains that timely performance feedback allows the
PM system to serve as an early warning system of detrimental performance problems, therefore,
leading to improved performance. Furthermore, the direct effect of monitoring on organizational
performance is consistent with Schäffer and Steiners (2004)’s empirical finding that while
monitoring of management accounting information is only weakly associated to top management’s
mental model building and mental model maintenance (i.e., learning), it had a direct impact on
efficiency and effectiveness of organizational action. They reason that monitoring perhaps does not
directly generate learning but that the outputs of monitoring activities serve as inputs in subsequent
decision-making processes, which promote learning (Schäffer & Steiners, 2004).
5.2.2

Problem-Finding

Before interpreting results related to problem-finding, a cautionary note needs to be made. Problemfinding was operationalized with only two items, based on the results of the factor analysis. This
variable is, therefore, narrowed conceptually and is less comprehensive compared to traditional
problem-identification practices found in the literature. For instance, the scale does not include the
comparison of current performance with goals or objectives or with other similar organizational
units (both of which were removed during scale refinement). Although the interpretation is based on
the assumption that these common practices were employed, the variable may be less predictive of
organizational outcomes. Further, even though the reliability of the scale was acceptable, the two
items is still more sensitive to model misspecification than other measures, which might lead to
potential bias in the relationship between this variable and other variables in the model (Anderson &
Gerbing, 1982). Hence, the results can lead to more tentative claims about these relationships.
Including other problem-finding practices may be necessary to better explain these
interrelationships.
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Figure 5-2 Indirect Effects of Problem-Finding and Monitoring.
The model summarizing effects of problem-finding on organizational outcomes is displayed in
Figure 5-2. Contradictory to Hypothesis 2, the results indicate that problem-finding demonstrates a
negative relationship with organizational learning variables with small effect sizes ranging from
0.03 for team learning to 0.06 for systems thinking. The adverse effect of problem-finding was
found for each of the organizational learning variables. The findings suggest that when an
organization places more emphasis on using performance information for detecting performance
problems, it may inadvertently dampen employee’s commitment to the organizational goals and
impede employees’ ability to understand the interconnectedness of all parts of the organization and
to utilize different opinions to obtain optimal outcomes. One possible reason for the negative
relationship between problem-finding and systems thinking is that systems thinking requires both
understanding of the interrelations of different parts within the organization, which is more complex
than simple linear cause-effect relationships, and comprehension of the process of changes which
cannot be achieved through snapshots of organizational actions (Senge, 1990, p. 73). Accordingly,
it is possible that concentrating on the problem specific to their responsible areas or higher focus on
linear relationships in traditional analysis such as identifying trends might impede employees’
abilities to make connections of the interrelations of the organization’s basic value chains.
Furthermore, the negative relationship of problem-finding and team learning could be explained as
an unfavorable effect of traditional use of management control systems (MCS). Simons (2000)
advocates that imbalanced use of a PM system (as a MCS) that places more emphasis on problemidentification can put constraints on employees and may be likely to disrupt power structures within
the organization (Simons, 2000). Previous research has found that when employees were given
more information about other employees’ knowledge and actions, they tended to be less enthusiastic
in sharing any specific knowledge that they perceived could give them advantages over other
employees (Vaivio, 2001 cited in Tuomela, 2005). This line of thinking disrupts the learning flow
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from individual learning to team learning (Bontis et al., 2002). Additionally, the MCS literature also
suggests that diagnostic use of a PM system can constrain employees’ learning by directing them to
put higher focus on predictable goals (Simons, 1995) and encouraging conservatism by insisting
upon good performance (Otley, 1994).
Moreover, the negative relationship between problem-finding and shared vision could be a result of
focusing on inappropriate issues. Not all performance problems are critical for the achievement of
organizational goals. Focusing on problems that are not aligned well with organizational goals
could send the wrong signal about the organization’s priorities to employees (Martinez et al., 2008).
Further, it could be possible that the attempts to identify root causes of performance deviations,
which are commonly not based on statistical thinking (Farris et al., in press; Meekings et al., 2009),
could lead to incorrect conclusions, and thus unintentionally direct employees’ attention away from
the actual organization’s objectives. Consequently, the creation of common understanding of and
commitments to organization’s goals and direction is undermined.
Still, it should be mentioned that some previous studies reported a positive relationship between
diagnostic use of control systems and organizational learning capabilities (e.g., Mohamed et al.,
2008; Widener, 2007). However, the results are somewhat in line with findings by Henri (2006b),
who reports that diagnostic use of PM system had a negative relationship with organizational
learning capability. Even so, it should be pointed out that Henri’s diagnostic use of PM system also
included activities related to monitoring, as operationalized in this study. Similar to this study,
Henri (2006b) also reported a positive correlation between diagnostic use of PM system and
organizational learning. He reasons that the different signs between bivariate and multivariate
results is a result of a negative suppression (Henri, 2006b). A negative suppression effect refers to a
change in the direction (positive or negative) of the relationship between an independent variable
and a dependent variable after controlling for a third factor (the suppressor) (Maassen & Bakker,
2001). Maassen and Bakker (2001) describe the conditions of negative suppression as follows:
“Although the suppressor has relevant information in common with Y, they share fewer common
elements than the common elements of irrelevant information shared by the suppressor and the
other predictor” (p. 245). To put it in simpler terms, the covariance between other PM Use variables
and organizational learning variables are smaller than the covariance between them and problemfinding, that is irrelevant to the prediction of organizational learning variables. Therefore, the other
PM Use variables suppress irrelevant variances of problem-finding and enhance its negative effects
on organizational learning variables in the multivariate setting.
With respect to the impact of problem-finding on organizational performance, the results indicate
that although not significant, problem-finding had negative overall effects on both non-financial
performance and financial performance. Additional mediation analysis revealed that there appear to
be two counteracting forces at work. One indirectly transmits the negative effect of problem-finding
on non-financial performance via shared vision and the other indirectly transfers a positive effect
on financial performance via team learning. The results imply that while problem-finding puts
constraints on team-learning, this restriction seemed to be useful for focusing employees’ attentions
on the problem at hand. Perhaps, more information from performance data analysis helps to reduce
ambiguity about causes of performance deviation and the need to search for alternative
explanations. As such, employees’ time and energy can be committed to bring performance back on
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track. However, the total negative effect suggests that this positive effect could not overcome the
negative impacts problem-finding had on shared vision and in turn on organizational performance.
The finding of negative indirect effects through shared vision reaffirms observations from case
study research by Martinez et al. (2008) in that when greater importance is placed on performance
deviations flagged by the PM system which might not all be important to the success of the
organizational goals, the organization’s priorities can become distorted; and as a result, employees’
attention and energy are diverted from more critical issues which could ultimately deteriorate
organizational performance.
5.2.3

Problem-Solving

Consistent with Hypothesis 2, the analyses indicated positive relationships between problem-solving
and all three organizational learning variables. Problem-solving offers the strongest prediction of
shared vision with medium effect size (f2= 0.18) and to systems thinking with moderate effect size
(f2= 0.13). It also had a small to medium effect size on team learning (f2= 0.06). As can be seen
from Figure 5-3, the results suggest that using performance information to identify potential
improvement alternatives and subsequently to select and prioritize the best course of actions helps
(1) generating agreements and securing commitment among organizational members to attain
organizational goals, (2) providing employees with a better sense of interconnectedness of the
business activities which enable them to think about how they are a component of the whole system,
and (3) fostering learning and transferring of knowledge among employees.
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Figure 5-3 Indirect Effects of Problem-Solving.
In congruence with organizational learning theory, interaction and communication among
employees during problem-solving activities provide a medium for information and knowledge of
these employees to be pooled and shared, which lead to the development of shared mental models
(Nonaka, 1994). The finding is also consistent with the concept of experiential learning (Levitt &
March, 1988) and findings by Mausolff (2004), who observed that problem-solving activities can
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result in new theories-of-practices, a new search for potential solutions, or a reflection of the
connection between the new theory of action being implemented and the results of that action
(Mausolff, 2004). This result also showed parallel insights with the role of the interactive use
control system (Simons, 2000) in fostering organizational learning. When both management and
employees are involved in decision and implementation activities, not only does it allow employees
to personally see what management deems important, but it also create dialogue between
management and employees which helps promote learning (Simons, 2000). Further, the need to
coordinate implementation plan among different business areas perhaps allow employees to see the
interconnectedness of business activities within the organization.
As for the impact of problem-solving on organizational performance, consistent with expectation,
problem-solving was significantly positively related to non-financial performance and financial
performance, providing support for Hypothesis 3 [Table 4-4]. The results attest to the important role
of problem-solving within the PR process for enhancing performance. The finding reaffirms the
mutual viewpoint among PM scholars that for the PM system to deliver value, greater emphasis
needs to be placed on actions rather than measurement (Buhovac & Slapnicar, 2007; Johnston et al.,
2002; Neely & Bourne, 2000; Neely et al., 2006). The finding is also congruent with benefits from
the decision-facilitating role of PM systems (Sprinkle, 2003), in that the provision of information
during the decision-making process helps reducing uncertainty related to decisions and educating
employees about the whole situation, which helps to enhance their ability to make desirable and
better-informed decisions (Sprinkle, 2003). On the other hand, the mediation analysis also indicated
that the use of performance information to support decision-making process and the implementation
of improvement initiatives can potentially be harmful on financial performance if the problemsolving activities lead to too many assumptions and unproven ideas. Without formal testing of
causal relationships, these different ideas could lead to improvement actions that might not be worth
the effort. The increasing costs of trial-and-error practice or the suboptimization which could arise
from conflicting ideas could hamper financial performance.
5.2.4

Validating Causal Relationships

Validating causal relationships was found to positively relate to organizational learning. The
practice of validating causal relationships had a medium effect size on systems thinking (f2= 0.11)
and team learning (f2= 0.10) and a small effect size (f2= 0.02) on shared vision. As shown in Figure
5-4, the findings provide support for the use of causal-mapping to illustrate the interconnected
between performance measures to promote organizational learning. According to Kaplan and Norton
(2004c), the purpose of the strategy maps is to facilitate the translation of strategy into operational
terms and to help employees gain a better understanding of strategy through a visual representation
of the key factors on which they need to focus. By using visual representation of hypothesized causal
relationships between performance measures, the management communicates its theory-in-use to the
employees and thereby allowing the employees to gain a better sense of what is important to the
success of the organization and how different business activities across the basic value chain fit
together (Kaplan & Norton, 2004c). Further, by testing causal maps to verify the postulated
relationships, the organization can reflect on and make adjustments to its theory (if needed), thereby
creating double-loop learning (Argyris, 1976). The use of causal-mapping also allow the PM system
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to be used as an interactive control system and become a facilitator of organizational learning
(Simons, 2000).
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Figure 5-4 Indirect Effects of Validating causal relationships.
The positive relationships between validating causal relationships and systems thinking and shared
vision are consistent with the findings from Martins and de Abreu (2006b) that the development of
causal maps helps operational level employees to create a shared understanding of relationships
among their performance measure and increases organizational agreement on the shared vision of
overall performance. This common understanding also helps to reduce the ambiguity in data
interpretation and enables employees to identify the impact of their actions on organizational unit
performance. Likewise, Capelo and Dias (2009) found through a simulation experiment that causal
mapping can enhance participants’ mental model structure similarity and mental model behavior
similarity. Nonetheless, similar to monitoring, the relationship between the validating causal
relationships and shared vision became non-significant when the maturity variables were added into
the model. This result suggests that actual hypothesizing and testing of relationships between
performance measures may not contribute incrementally in creating shared vision among the
employees once the PM system and PR process become more mature.
Furthermore, although not significant, the total effects of validating causal relationships on financial
performance and non-financial performance were positive. This is consistent with previous research
findings that the organizations which implemented causal analysis of performance measures reported
better financial performance (Evans, 2004; Ittner et al., 2003b). The mediation analysis revealed that
the indirect relationships between validating causal relationships and financial and non-financial
performance could be either negative or positive, depending on the association with organizational
learning variables, which help explain why no significant overall relationships were found. The
results from the original model [i.e., no maturity variables] revealed that validating causal
relationships marginally and positively influences financial performance indirectly through shared
vision (p < 0.1) while it significantly and negatively impacts financial performance through team
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learning (p < 0.05)[Table 4-8]. The positive indirect effects of validating causal relationships and
financial performance through shared vision is corroborated to some degree by previous empirical
finding, which found that showing how business unit activities affect other units in the organization
and linking activities to goals and objectives could improve the strategic competitiveness of the
organization through organizational learning (Chenhall, 2005). Additionally, the fact that validating
causal relationships had the strong positive relationship with systems thinking but systems thinking
does not have significant impact on organizational performance suggests that there is real positive
benefit of developing and testing causal relationships among performance measures in creating
systems thinking whereas the non-significant indirect effects of validating causal relationships on
financial performance via systems thinking might be a result of measurement errors (i.e. conceptual
overlaps between shared vision and systems thinking), the research design that did not capture the
effects occurs in the longer term, or a possibility of another factor not measured in this study at play.
This issue thus warrants future research.
Nevertheless, it is noteworthy that, in the final model, shared vision does not intervene between
validating causal relationships and financial and non-financial performance because of the nonsignificant path between validating causal relationships and shared vision. Thus, while validating
causal relationships may lead to shared understanding of organizational direction, in this study, its
impact on financial performance was mainly exerted through team learning. This findings suggest
that, if the organization is not careful, the developing of hypotheses of correlations between
performance measures could induce too many assumptions or unproven ideas, consume time and
other resources from managements and distract attention from critical activities needed to improve
performance. As observed in Farris, et al. (in press)’s case study, the analysis of causal relationships
can sometimes be mostly based on management’s intuition and not on the application of structured
tools. In this situation, the risk of undesirable impacts on organizational performance might be
increased.
5.2.5

Validating Improvement Actions

As shown in Figure 5-1, validating improvement actions did not have any significant relationship
with the organizational outcomes. In fact, validating improvement actions only had direct effects to
financial performance at the 0.1 significance level with or without organizational learning variables
[Table 4.4 and Table 4.7]. Clearly, there are positive correlations between validating improvement
actions and these organizational outcomes, i.e., correlations ranged between 0.49 and 0.59 (p <
0.01) [Table 3-27]. However, within the structural model, organizational learning and
organizational performance are not enhanced by validating improvement actions. It may be that
validating improvement actions adds little incremental information for organizations to improve
learning and performance after they consider the information provided by monitoring, problemsolving, problem-finding, and validating causal relationships. Alternatively, it might be possible
that the impacts of validating improvement actions on organizational outcomes could occur in the
long-term or depend upon other factors which are not captured by this study. Still, it is worth
pointing out that the finding is somewhat in line with a previous study at an individual level
(Burkert & Schäffer, 2010). Burkert and Schäffer (2010) found that legitimizing use of PM systems
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had a direct positive effect on managerial performance whereas the interaction of legitimizing use
and quality of performance information (e.g., timeliness, accuracy and explicit linkages between
performance measures) did not significantly impact managerial performance. The exact role of
validating improvement actions and the mechanisms by which it impacts organizational
performance present additional areas for future research.
5.3 Impact of PM Maturity and RP Maturity
Through contingency theory, prior research has examined relationships between contextual
variables and PM systems that affect organizational performance (Chenhall, 2003; Garengo &
Bititci, 2007; Hoque, 2004; Hoque & James, 2000). In this study, PM maturity and RP maturity
were hypothesized to moderate the relationship between PM Use and organizational performance. A
series of analyses was conducted with each of the moderators entered into the model separately and
then together. The results did not confirm the hypothesized moderating roles of PM maturity and
RP maturity, with one exception: the interaction between validating causal relationships and
managed RP was found to be significantly and negatively related to financial performance. Thus,
the results failed to provide support for Hypotheses 5-7 and only provided partial support for
Hypothesis 8.
The non-significant moderating effects between PM design and PM use variables were not
consistent with findings from Braam and Nijssen (2004). In their survey of 41 Dutch firms, they
found that the use of non-financial and financial measures in combination with alignment between
measures and organizational strategy led to improved perceived company performance. However,
their results also showed a non-significant effect between this combination and change in the firm’s
objective performance, i.e., ROI (Braam & Nijssen, 2004). Meanwhile, the current finding is in line
with observations by Buhovac and Slapnicar (2007). In their multiple case study research, they
found that even with PM systems that are not well-aligned with business strategy and are
unbalanced with respect to financial and non-financial measures, the organization still could
improve their financial performance when the results were monitored regularly by managers
(Buhovac & Slapnicar, 2007). It might also be possible that there are other factors, which were not
studied in this research, such as organizational strategy, that moderate the impact of PM design on
organizational performance.
Nonetheless, it is worth mentioning that the absence of significant interaction effects does not
conclusively prove that there is no moderating effect (Beaujean, 2008). This study assumed that the
relationships between the study constructs were in linear form. Therefore, it is possible that the
relationships between PM Use variables and these maturity variables are of a higher order form
(e.g., PM design2 x PM Use) or a three/four/five-way interaction term (e.g., PM design x PM
implement x PM Use) (Beaujean, 2008). Further, it could be that the organizational outcomes scale
did not have enough response options to reflect the interaction (Frazier et al., 2004). Theoretically,
to attain satisfactory statistical power to detect a two-way interaction term between each PM
variable and each maturity variable, it would require 6x6=36-point scale for the organizational
outcome variables (Frazier et al., 2004, p. 119).
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With respect to the only significant moderating effect found, managed RP on the relationship
between validating causal relationships and organizational performance, this study found that the
interaction between a structured RP process and the developing and testing causal models of
relationships between performance measures had a significant negative association with financial
performance and this moderating effect was fully mediated by non-financial performance. The
result implies that the impact of validating causal relationships among performance measures on
organizational performance is attenuated as the review process becomes more structured with welldefined procedure and sufficient resources. One explanation might be that a structured PR process
can become more bureaucratic and preoccupy employees with a formal process of producing
official documentation. These activities could take away time and resources away from actual
validation of relationships between performance measures; thereby hindering the potential of
validating causal relationships in improving performance. Alternatively, when the review process
becomes more managed, the PM system could lead to higher focus on diagnostic use which
promotes single-loop learning and less on interactive use which promotes double-loop learning
(Neely et al, 2006). Some evidence that this might be happening is found in the strong positive
relationships between managed RP and monitoring, problem-finding and problem-solving, while
there was a negative (but not significant) relationship between managed RP and validating causal
relationships. As the PR process promotes reliance on traditional data analysis and formal
procedures, less attention may be placed on developing new shared theories of business and
practices. Following Mintzberg (1994)’s fallacy of prediction argument, taking the analysis results
as an accurate representation of what is going on in the environment (which is usually not the most
realistic assumption), management can be reluctant to revise assumptions or mistakenly insist on
sticking to their assumptions. As a result, the organization could miss an opportunity to improve
performance or even maintain practices that deteriorate organizational performance. Consequently,
the organization may not obtain full benefits from the development of linkages between
performance measures.
Table 5-5 Effects Size of PM and RP Maturity on PM Use.
Monitoring

Problem
Finding

Problem
Solving

Validating
Causal
Relationships
0.000
0.145***
0.010
0.223***
50.42%

PM Design
0.002
0.012
0.012
PM Implement
0.088***
0.005
0.141***
Managed RP
0.161***
0.044*** 0.145***
Optimized RP
0.033**
0.011
0.048**
% Variance
59.37%
23.8%
66.37%
Explained
* p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test)
Effect size: Small -  = 0.02, Medium -  = 0.15, and large -  = 0.35

Validating
Improvement
Actions
0.043**
0.091***
0.015
0.076***
57.43%

As mentioned earlier, the final model as shown in Figure 5-1 was explored to examine the roles of
these maturity variables as antecedents of PM Use. The results summarized in Table 5-5 show that
the four maturity variables are able to explain a substantial amount of the variance in each PM Use
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variable. PM design had a small effect size on validating improvement actions while managed RP
has a small to medium effect size on monitoring, problem-finding, and problem-solving. Further,
PM implementation and optimized RP had small to medium effect sizes on all PM Use variables
with the exception of problem-finding. Next, each maturity variable will be discussed in turn.
5.2.6

Antecedents Roles of PM Design

PM design is operationalized by the concepts of using a balanced set of a vital few performance
measures that are aligned with organizational strategy. Table 5-6 provides descriptive statistics of
the PM design scale. It could be argued that this aspect of PM maturity distinguishes the traditional
PM system from the Strategic PM system (SPMS). Alignment with organizational strategy has been
advocated as important part of today’s PM systems. Several PM scholars argue that through a better
alignment of performance measures with strategy, organizational performance can be improved
because the goals of managers and their subordinates are then more likely to be aligned with
corporate strategy (Kaplan & Norton, 2001a; Lynch & Cross, 1995). Organizations that use SPMS
are also more likely to use performance information to assess success of strategy implementation
(Chenhall, 2005). This line of argument supports the inclusion of PM design as antecedent of PM
Use.
As shown in Figure 5-1, PM design was found to positively associate with validating improvement
actions. Consistent with the argument in the PM literature, the result suggests that the higher
alignment between organizational strategy and performance measures is also likely to increase the
use of performance information to validate impacts of current actions and anticipate future
performance. Further, the fact that design was not a significant predictor of other PM Use variables
could imply that PM design does not contribute to other uses of the PM system above and beyond
the impacts of the other maturity variables in the model. As described in the literature review in
Chapter 2, the association between PM design and PM Use might also be moderated by other
factors such as organizational strategy or environmental strategies (Ittner & Larcker, 1997).
Nonetheless, the lack of evidence supporting the role of validating improvement actions in
mediating the effects of PM design to other organizational outcomes in the current model remains
an important area for future research with important practical and theoretical implications in
explaining the potential use of PM system for strategy renewal (Gimbert et al., 2010).
Table 5-6 Summary of PM Maturity and RP Maturity Scales.
PM Design
The performance measures we track are aligned with our organization's strategy
Our management leadership team agrees on how to measure strategic success
We look at the vital few performance measures to evaluate the overall
performance of the organizational unit
The measures we track are controllable by those being evaluated
The measures we track reflect a good balance between financial and
non-financial performance
PM Implementation

Mean
4.70
5.05
4.68
4.63

SD
0.81
1.05
1.14
1.27

4.60
4.56

0.94
1.16

4.41

0.92
229

We hold ourselves accountable for improving performance in all key
performance measures
The measures we track are cascaded down to team or individual levels
The measures we track are consistent across different organizational levels
The organizational strategy is consistently communicated throughout the
organization
Subunits and employees feel ownership of the measures under their responsibility
areas
Our performance measures are linked to reward and recognition systems
Managed RP
It is clear who is responsible for doing what within the performance review
process e g planning data analysis etc.
The right people are involved in the performance review process
Those participating in the performance review process have the necessary skill
and knowledge
The objectives of the review process are well defined
Sufficient resources are allocated for conducting the performance review process
Optimized RP
If necessary we make changes to the performance review process to improve its
effectiveness
We periodically evaluate the effectiveness of the performance review process
Measures are used to determine the effectiveness of the performance review
process
5.2.7

Mean SD
4.67
1.11
4.46
4.44
4.42

1.17
1.12
1.32

4.25

1.14

4.24
4.51
4.61

1.43
0.86
1.03

4.60
4.48

1.01
1.04

4.47
4.39
4.17
4.40

1.00
1.00
1.04
1.11

4.14
3.95

1.21
1.25

Antecedents Roles of PM Implement

As shown in Table 5-6, PM implement includes items related to the cascading of performance
measures down to different organizational levels and linking performance measures to reward and
recognition systems. It highlights the facilitating roles of the PM system in aligning team and
individual level objectives with the organizational objectives and establishing accountability at
lower levels of the organization. The role of PM implement as a predictor of PM Use is consistent
with the assertion of PM researchers that the link between rewards and the PM system is necessary
to encourage the use of the system (Franco-Santos & Bourne, 2005). Organizations use rewards as
determined by information from the PM system to encourage employee to follow their strategic
plans and actions (Austin, 1996). Many researchers suggest that the alignment between PM system
and reward system is essential to organizations’ success (de Waal, 2002; Hass et al., 2005; Kaplan
& Norton, 1996a, 2001b; Martins, 2000).
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Figure 5-5 Indirect Effects of PM Implement.
As shown in Figure 5-1, the results indicated that PM implement had the most widespread effects on
other variables within the model. The specific indirect effects of implement are summarized in
Figure 5-5. First, the paths in the model indicate a full mediating effect associated with PM
implement and the non-financial performance and financial performance, with indirect effects
acting through problem-solving, shared vision and team learning. The result suggests that
organizational could encourage the use of performance information in decision-making and
implementation activities by linking performance measures at the organizational level to
performance measures at the team or individual levels and to the reward system. This in turn would
help improve financial performance. Second, the association between PM implement and financial
performance is fully mediated by a path through validating causal relationships and team learning.
This implies that the cascading of performance measures down to the lower organizational level
motivates the use of causal maps and the developing and testing of relationships between
performance measures. Third, the association between implement and financial performance is
marginally mediated though monitoring (p < 0.1). The alignment of performance measures across
different organizational levels intensifies the need for reliable and valid performance information
and regular review of performance, which could in turn improve performance. Finally, there was a
direct positive effect of PM implement on shared vision, which also acts as a full mediator
transmitting the effects of PM implement to financial performance. The result provides support for
Kaplan and Norton (1996a, 2006)’s suggestion that in order to achieve desired organizational
performance, management should share its vision and strategy to the whole organization by
consistently communicating their strategy down to lower organizational levels and establishing
clear linkages between reward system, individuals' reward programs and the balanced scorecard.
Overall, the overall effect of PM implement on financial performance is positive (although it was
not significant). The results thus provide support for the practice of aligning organizational
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performance measures with performance measures at lower levels and linking performance
measures to reward and recognition systems to create extrinsic and intrinsic motivation to improve
performance (Kaplan & Norton, 2006). Moreover, the findings also agree with Chenhall and
Langfield-Smith (2003)’s finding that the link between PM system and rewards could lead to
improved organizational performance when employees develop implicit commitment to enhance
common goals and thereby build organizational trust; whereas the link between PM system and
rewards in an environment that discourage collaborative shared values could inhibit the
development of organizational trust and in turn hamper the desired performance.
5.2.8

Antecedents Roles of Managed RP

The inclusion of RP maturity as a predictor of PM Use offers an alternate explanation of the roles
of PM Use in translating the impacts of a more mature RP into enhanced organizational outcomes,
which has been observed by Martinez, et al. (2008). In their case study, Martinez, et al. (2008)
found that business units with higher maturity in performance review tended to be more effective in
carrying out data analysis and more confident in the results, both of which led to better performance
compared to business units with less mature RP. As a result, they contend that maturity of RP might
moderate the impacts of PM system on organization outcomes. The result in this study is
contradictory to their speculation in that the negative moderating role of managed RP was found for
the relationship between validating causal relationships and financial performance, which is in line
with Neely et al. (2006)’s assertion mentioned previously that a structured RP can be too preoccupy
with sophisticated analysis and planning which could in turn attenuate performance improvement.
Nonetheless, the findings offer several insights related to the possible effects of a mature RP. Figure
5-6 displays the effects of managed RP on other examined variables. It should be noted that
although not all indirect effects were significant at 0.05 level, they were significant at 0.1 level.
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Figure 5-6 Indirect Effects of Managed RP.
As shown in Figure 5-6, the results indicated that managed RP was a significant predictor of
monitoring, problem-finding and problem-solving. These results suggest that the organization could
enhance the use of the PM systems in providing performance feedback, detecting performance
problems, and facilitating the decision and implementation activities by structuring the RP meeting
with the well-defined objectives, providing sufficient resources, engaging employees who possess
the right knowledge and skill sets in the meeting and making it clear for the employees what roles
they play within the RP. Furthermore, with the significant positive total effects of managed RP on
both non-financial performance and financial performance, the findings support assertions of PM
researchers pertaining to the importance and benefits of having a structured RP (Farris et al., in
press; Meekings, 1995, 2005; Meekings & Povey, 2007; Meekings et al., 2009; Neely & Jarrar,
2004; Neely et al., 2006).
The structural model above includes several potential paths by which having a managed RP can
help improve organizational performance. However, it is worth pointing out that the largest indirect
effects of managed RP on financial performance were exerted through shared vision. It is possible
that by engaging more employees in the formal RP, the management can enhance their commitment
to the common goals of the organization and consequently support the attainment of desired
performance. Moreover, the negative indirect effects acting through the problem-finding and shared
vision path and the problem-solving and team learning path highlight potential unintended
consequences management should keep in mind when improving maturity of the RP.
5.2.9

Antecedents Roles of Optimized RP

As described in Table 5-6, optimized RP measures the extent to which the organization paid
attention to the continuous improvement of the RP. The influences of optimized RP on PM Use and
organizational outcomes are displayed in Figure 5-7. The results indicate that continuously
improving the RP can help enhance (1) the quality of performance data and timeliness of
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performance report; (2) the problem-solving activities, (3) the developing and testing of causal
model of interrelationship among performance measures, and (4) the verification of past actions and
anticipation of future performance.
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Solving

0.570***

Optimized
RP

Team
Learning

Financial
Performance

Validating
Causal
Relationships
Systems
Thinking
Validating
Improvement
Actions

PM
Redesigned
* p<0.05 **p<0.01 ***p<0.001

Corporate
RP

Control Variables

Figure 5-7 Indirect Effects of Optimized RP.
The results from the mediation analysis suggest that optimized RP can help enhance organizational
performance both through the problem-solving, shared vision and non-financial performance path
and the problem-finding and team learning path. On the other hand, it could hinder performance
improvement through the validating causal relationships and team learning path.
5.3

Research Limitation

The discussion above could not be made without acknowledging limitations of this study. Several
limitations of the present study that have been discussed in Chapter 1 and further limitations
observed through the analysis and interpretation are discussed below.
First, there are some limitations due to the measurements employed in this study. The survey scales,
other than organizational learning and organizational performance, were novel to this research.
Although their reliabilities and construct validity was shown to be satisfactory in this study, they
may not fully capture all the facets of the underlying constructs. This study is an initial test of these
newly developed scales that should be subjected to further testing and refinement. The PM use scale
as well as the two maturity scales need to be tested through confirmatory analysis with new data set
to further examine their validity. It is currently unknown how well the model and its findings will
generalize beyond the specific conditions of this study. The current instrument was only validated
with the same data set used during the scale refinement. Thus, the generalizability of the instrument
across different contexts is limited. On the other hand, the instrument was refined based on the data
represented with diverse respondents’ experiences with PR process and organizational
characteristics (e.g., countries, organizational size, industry, functional area). Hence, this diversity
offers some support for the generalizability of the current instrument. Still, the comparison with
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other frameworks leads to some concerns regarding potential aspects of PM Use that were not
captured within the current instrument. Many items were deleted through the scale refinement
process. In particular, items pertaining to communicating performance information to different
organizational stakeholders and the involvement of employees during the decision making process
were deleted during the factor analysis. This can be considered problematic because these aspects of
PR process are included in other PM use frameworks. Although the original items could be to some
extent overlap therefore eliminating some items should not necessarily alter the underlying meaning
of the construct (Hinkin, 1998; Jarvis et al., 2003), further research is needed to identify if
additional aspects of PM Use such as communication to internal and external stakeholders can be
reliability measured and should be included in future versions of the survey.
Second, the sampling procedure employed was another potential limitation of this study. Because a
large portion of data was collected from both convenience and purposive samplings, this sample
cannot be classified as a probability sample. Although multiple sampling frames were employed,
which helps enlarge the coverage of the samples, results are still subject to sampling or selfselection bias. Moreover, a major obstacle in this study was the large number of survey items (over
100), which may have significantly reduced the response rate. Non-response bias therefore added
another threat to the generalizability of the results. Thus, the generalizability of the results beyond
the studied population requires additional field research.
Third, the relatively small sample size can be regarded as another limitation. Although the sample
size was adequate for the analysis technique employed (i.e. PLS), larger samples would allow the
analysis with covariance-based structural equation modeling techniques, which could provide better
insights regarding the quality of and potential improvement to the measurement model (i.e., fit
indices and modification indices).
Fourth, this research employed a single informant approach. Although procedural remedies against
the potential problems associated with common-method bias (i.e., ensuring confidentiality and
anonymity and randomizing survey items) were employed and statistical analysis was conducted to
examine the extent of common-method bias, it could not preclude the possibility that the commonmethod variance could be an alternative explanation of the relationships among examined variables.
Moreover, this study employed self-reported subjective measures of organizational performance.
The validity of the results therefore relies on the honesty and knowledge of the informants to reflect
upon performance outcomes. Given the methodological problems with self-reported subjective
measure, this study had followed recommendations made for the use of subjective measures
presented in Chapter 2. That is, this study developed and tested the relationship between nonfinancial performance and financial performance, collected data with multiple dimensions and
items, and evaluated the convergent and discriminant validity of the measurement scales.
Nevertheless, the use of objective measures from different sources (e.g., public financial databases)
or employing multiple informants would reduce the potential for common-method bias and the
informant bias.
Further, in the survey design, the respondents were asked to self-select the review process meeting
that they most frequently attended. This might influence potential impacts of PM Use because there
is no way to ensure that the respondents were consistent in keeping their frame of reference to the
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chosen RP meeting. Because initial evidence was found that different level of RP meeting can
influence the outcomes of the RP, the estimated relationship might be confounded through this bias.
Different research design employing experimental techniques could be employed to control for or
directly investigate the impacts of level of RP meetings.
Sixth, as this study is cross-sectional, the design prevents the establishment of strong proof of causal
relationships between PM Use and organizational outcomes. In particular, this study assumes
unidirectional linear relationships between the examined variables. It is possible that some
relationships are in the opposite direction or not in linear form. Further, the benefits of PM systems
likely do not immediately affect organizational learning and performance (thus observed levels of
organizational learning and performance are likely the result of previous use practices), and the
level and extent of PM Use may vary over time and across different contexts (e.g., organization
strategy, environment uncertainty, etc.). While the present approach is consistent with prior studies
on effects of PM systems (e.g., Chenhall, 2005; Hall, 2008; Henri, 2006b, 2006c), this approach
does not directly capture the changes that may have occurred as a result of the use of the PM
systems over time. Thus, alternate research methods employing experimental or longitudinal
techniques that can better control for causality could investigate these issues.
Finally, it needs to be emphasized that the study did not consider the influence of all moderator and
mediator variables. The literature review in Chapter 2 provides lists of potential contextual factors
and intermediate outcomes of PM use identified from the extant literature. The variables chosen for
this study were determined by PM system characteristics and social system outcomes that have been
frequently identified as critical to the effectiveness of PM system. As shown in the structural model,
at least 40% of variance in financial performance and 50% of variance in non-financial performance
were left unexplained in the current model. The possible inclusion of other variables to further
extend the proposed model should be actively pursued in future research.
Based on these limitations, several extensions to the current study could be identified. This topic
and the summary of research findings will be the focus of the next chapter.
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CHAPTER 6. CONCLUSIONS
This chapter presents a high-level summary of the collective findings from this research. Practical
implications for managers and areas for future research are also discussed.
6.1

Summary of Research Findings

The aim of this study was to investigate the relationship between the use of a PM system and
organizational performance by taking into account social system outcomes and technical factors
associated with the PM system and RP maturity. To achieve this goal, the research addressed the
following questions:
(1) What are the key practices associated with the use of PM systems?
(2) How and to what extent does the use of a PM system influence social organizational
outcomes, i.e., organizational learning?
(3) How and to what extent does the use of PM systems contribute to organizational
performance?
(4) Under what circumstances does the use of PM system have a significant influence on
organizational performance (i.e., the moderating effects of PM and RP maturity)?
(5) How and to what extent do the technical factors associated with PM maturity and RP
maturity impact the relationship between the use of a PM system and organizational
performance?
The findings and implications from these research questions are discussed below.
6.1.1

What Are the Key Practices Associated with the Use of PM Systems?

This research responded to the calls in the PM literature regarding lack of attention to the
operationalization of PM system use constructs when investigating the impact of PM system use on
organizational outcomes. The current study developed a theoretically-based multi-dimensional
instrument for measuring the extent of PM system use based on key practices identified from the
extant literature. Following the recommendations in the scale development literature, the scales
were extensively tested both before and after administration. Thus, this study has provided initial
evidence that the scales provide a reliable and valid instrument for assessing PM system use
practices. These measures were also used to investigate the impact of PM system use on
organizational outcomes in this study. In particular, this study demonstrates that there are five
distinct PM Use processes which could guide an organization wishing to extract more value from
their PM system in identifying and implementing the most critical PM Use practices.
First, monitoring emphasizes the use of PM systems to supply quality performance data and timely
performance feedback that enables a regular review of performance. Second, problem-finding
highlights the need to analyze and interpret performance data to pinpoint causes of current
performance levels. Third, problem-solving underscores the use of performance information to
facilitate decision-making and implementation activities. Once problems or opportunities are
identified, it is imperative that potential actions and clear action plans are defined and executed with
sufficient resources. Fourth, validating causal relationships emphasizes the use of performance
information to challenge assumptions underpinning the PM system, i.e., the relationship between
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performance measures. This construct not only emphasizes that these relationships should be
hypothesized by PM system users and portrayed using a visual representation such as a strategy
map or a causal map, but that they should also be subsequently verified using appropriate analysis
methods and tools. Finally, validating improvement actions calls attention to the use of the PM
system to support operational decisions by using performance information to anticipate outcomes of
current decisions or actions and to verify success of past actions.
6.1.2

How and To What Extent Does the Use of a PM System Influence Social System
Outcomes?

Table 6-1 provides a summary of the research findings related to the effect of PM Use variables on
each organizational learning variable (used to assess social system outcomes) both from the original
model and the final model. Overall, the findings provide support for the facilitating role of the PM
system in building a learning organization. Specifically, Table 6-1 exhibits the PM Use variables
that were significant in predicting the organizational learning variables.
First, problem-solving was found to be the strongest positive predictor of shared vision and systems
thinking and a modest predictor of team learning. The findings suggest that by ensuring that the
performance information reported through the PM system results in concrete decisions that are
followed through, management can (1) reinforce the organization’s goals and promote employees’
understanding and commitment to these goals, (2) help employees to develop better understanding
of the interconnectedness of all business activities within the organization and how their work fits
into these complex networks, and (3) foster an environment that encourages free exchange of ideas
among employees to improve performance.
Second, validating causal relationships was found to be a strong positive predictor of systems
thinking and a modest predictor of team learning and shared vision. The results imply that
management should further supplement the problem-solving process with the use of a strategy map
or a causal map to make explicit the assumed relationships between different performance measures
and the use of data analysis methods to validate these proposed relationships.
Third, contrary to the research hypothesis, problem-finding was found to be a significant negative
predictor of all three organizational learning variables (shared vision, systems thinking and team
learning), albeit with small effect sizes. The findings offer a caution for organizations regarding
following the traditional use of PM systems that places higher emphasis on problem-identification.
Focusing on identifying faults may create undesirable employee behaviors and thereby inhibit the
use of the PM system to foster learning within the organization.
Finally, monitoring was found to be a positive predictor of systems thinking in the absence of the
PM and RP maturity variables. This could imply that organizations with less mature PM systems
and RP (e.g., perhaps just starting to use a PM system) could help their employees to develop better
understanding of the basic value chain within the organization by simply ensuring that the PM
system provides reliable and valid performance data and timely performance feedback, and that
performance reports are reviewed regularly.
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Table 6-1 Summary of Relationships between PM Use and Organizational Learning in the Original and the Final Models.

Monitoring
Problem
Finding
Problem
Solving
Validating
Causal
Relationship
Validating
Improvement
Action
% Variance
explained

Shared
Vision
β
Effect
size
0.079
0.01
-0.229*** 0.05

Original Model
Alternative Model
System
Team
Shared
System
Team
Thinking
Learning
Vision
Thinking
Learning
β
Effect
β
Effect
β
Effect
β
Effect
β
Effect
size
size
size
size
size
0.203**
0.04
0.113
0.01 -0.088
0.01
0.090
-0.03
0.047
0.00
-0.232*** 0.06
-0.169*
0.00 -0.195** 0.04 -0.227**
0.02 -0.134*
0.02

0.515***

0.18

0.417***

0.13

0.333*** 0.06

0.286** 0.05

0.269**

0.154*

0.02

0.327***

0.11

0.363*** 0.10

0.117

0.01

0.281*** 0.04

0.117

0.01

0.028

0.00

0.049

0.00

47.47%

53.90%

-0.017

39.04%

0.00

55.30%

-0.057

55.73%

0.01

-0.03

0.241*

0.02

0.274*** 0.05

-0.065

0.00

41.27%
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6.1.3

How And To What Extent Does The Use of PM Systems Contribute to
Organizational Performance?

Recently, Micheli and Manzoni (2010) asserted that “if organizations are to realize value and
become more sustainable in the longer term, it is crucial to understand how appropriate SPM
[strategic performance measurement] practices deliver improved performance” (p. 466). This
study, therefore, contributes to addressing this research gap by increasing current knowledge
about the relationship between the use of PM systems and organizational performance. A
summary of the overall study findings is presented in Table 6-2 and Table 6-3. Based on these
findings, several recommendations are identified.
First, the findings reinforce the claim in the literature that organizations need to pay attention to
how they use their PM systems to achieve desired results (as demonstrated by nearly 47% of the
variance in non-financial performance and 60% of the variance in financial performance being
explained by the final model). The results shown in Table 6-2 and Table 6-3 also show both
positive and negative effects of PM Use variables on organizational performance, depending on
the association between the PM Use variables and the organizational outcome variables. The
current findings perhaps could help explain the conflicting findings related to the impact of PM
systems on organizational performance in previous studies. In general, PM Use variables had
positive effects on both non-financial performance and financial performance. However, as
mentioned earlier, too much emphasis on problem-finding could potentially inhibit
organizational learning and thereby reduce the benefits of PM systems on organizational
performance.
Table 6-2 Summary Effects of PM Use on Non-Financial Performance (Original Model).
Non-Financial Performance
Total
Direct
Indirect
Monitoring
0.273 0.232**
0.041
Problem Finding
-0.055
0.041 -0.096**
┼
Problem Solving
0.121
0.208**
0.329
Validating Causal
0.117
0.024
0.093**
Relationships
Validating Improvement
-0.014
-0.050
0.036
Actions
┼
p < 0.1 * p < 0.05 **p < 0.01 ***p < 0.001

Indirect Effects through
Shared
System
Team
Vision
Thinking Learning
0.025
0.004
0.012
-0.073**
-0.005
-0.017
0.165**
0.008
0.035
┼
0.006
0.038
0.049
0.038

0.001

-0.002

Second, in terms of total effects, problem-solving had the strongest positive effect on nonfinancial performance, followed by monitoring and validating causal relationships. In a similar
vein, monitoring had the strongest effect on financial performance, followed by problem-solving,
validating improvement actions, and validating causal relationships. It is also noteworthy that
monitoring had a direct effect on non-financial performance, which in turn mediated the effect of
monitoring on financial performance. These results thus underscore that for the PM system to
deliver benefits, the RP has to be supplied with quality and timely performance information and,
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more importantly, the review process has to generate decisions and action plans that are later
acted upon. In addition, the developing and testing of proposed causal relationships between
performance measures could provide additional benefits on organizational performance.
Table 6-3 Summary Effects of PM Use on Financial Performance (Original Model).
Financial Performance
Total
Direct Indirect
Monitoring
0.239**
0.066 0.173**
Problem Finding -0.031
0.039 -0.070
Problem Solving 0.192*
-0.074 0.266**
Validating
0.108
0.037 0.071
Causal
Relationships
Validating
0.129
0.111┼ 0.018
Improvement
Actions
┼
p < 0.1 * p < 0.05 **p < 0.01 ***p < 0.001

0.027
-0.079*
0.177*
┼
0.053

Indirect Effects through
Systems
Team
NonThinking Learning
Financial
Performance
0.029
-0.013
0.130**
-0.033
0.019*
0.023
0.060
-0.038*
0.068
0.047
-0.042*
0.013

0.040

0.004

Shared
Vision

0.002

-0.028

Third, the mediation analysis indicates that the positive effects of problem-solving and validating
causal relationships on organizational performance were mediated by the organizational learning
variables, specifically shared vision. These indirect effects through shared vision accounted for
42%-92% of the total effect of these two PM Use variables on organizational performance. The
general implication is that, for an organization to extract the most value out of their PM system,
they should pay close attention to ensuring that the PM system is used as a learning system. In
particular, organizations should provide working and learning environments that facilitate and
stimulate employees’ understanding of and commitment to organizational goals in order to
enable successful use of PM systems. The use of a strategy map to make explicit the assumed
linkages of relationships between performance measures and the use of analysis methods to
verify these assumed linkages will only lead to improvement in organizational performance if
there is agreement on organizational vision across all levels, functions, and divisions, as
indicated by the indirect effects of validating causal relationships on organizational performance
through shared vision.
Fourth, the mediation analysis also indicates a negative indirect effect of problem-solving and
validating causal relationships on financial performance, which were exerted through team
learning. These negative indirect effects offset nearly 20% and 40% of the total positive effects
of problem-solving and validating causal relationships, respectively. The implication from these
results is that management needs to be aware of potential unfavorable outcomes of using PM
systems. Management should create an environment where unconstructive criticism or too liberal
challenging of each other’s works or ideas among employees is discouraged while constructive
feedback and creative explorations of different ideas to obtain optimal outcomes is encouraged.
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Fifth, the mediation analysis of the effects of problem-finding suggests that, although too much
focus on problem-finding could lead to undesirable business results, there is also a potential
benefit from paying attention to problem-finding. While the negative total effect of problemfinding on financial performance was exerted through shared vision, about 60% of this total
effect was offset by the indirect effect exerted through team learning. The results suggest that
organizations could offset the potential negative effect from problem-solving and validating
causal relationships by focusing employees’ attention on the performance problems at hand.
Finally, a weak direct effect of validating improvement actions on financial performance (p <
0.1) was found. The result implies that there is potential benefit from anticipating outcomes of
current actions and decisions and verifying these predictions. Future research that further
examines the mechanisms by which validating improvement actions impacts organizational
performance may be beneficial and provide useful implications for organizations.
6.1.4

Under What Circumstances Does the Use of Performance Measurement Systems
Have a Significant Influence on Organizational Performance?

The focal interest of this research question was to investigate the moderating effects of PM
maturity and RP maturity variables on the relationship between PM Use and organizational
performance, which has been proposed in the literature (e.g.,Martinez et al., 2008). The results
indicate that there exists a positive main effect of PM implement on all organizational learning
and organizational performance variables, a positive main effect of optimized RP on all
organizational outcome variables with the exception of team learning, and a positive main effect
of optimized RP on systems thinking, team learning, and financial performance that were
statistically significant at least at the 0.1 level. However, no support for the moderator role of
PM design, PM implement, or optimized RP was found. Meanwhile, only one significant
moderating effect was identified for managed RP, a negative moderating effect of managed RP
and validating causal relationships on financial performance; this moderating effect was fully
mediated by non-financial performance. This finding suggests that validating causal
relationships may deliver less benefit when the RP becomes more structured. One potential
explanation is that managed RP was found to be a significant predictor of monitoring, problemfinding, and problem-solving (a point to be discussed later), which may imply that time and
resources may be taken away from validating causal relationships activities in more mature RP
systems. Therefore, as the organization attempts to improve its RP with more well-defined
procedures, management needs to be aware of this potential negative consequence and ensure
that sufficient attention is given to validating causal relationships activities.
6.1.5

How and to What Extent Do the Technical Factors Associated with PM Maturity
and RP Maturity Impact the Relationship Between the Use of a PM System and
Organizational Performance?

As mentioned above, for the majority of cases, only main effects for these maturity variables
were found in the moderation analysis. The alternative model was, therefore, proposed to
investigate the role of these maturity variables as antecedents to PM Use variables. The results
from this model indicate that these four maturity variables are able to explain a substantial
242

amount of the variance in each PM Use variable. The percentage of variance in each PM Use
process that is explained by these four maturity variable ranged from 23.8% (problem-finding) to
59.4% (monitoring). Table 6-4 and Table 6-5 present a summary of the effect of these maturity
variables on organizational outcomes. From these study results, there are a number of
observations which deserve attention.
First, PM design was found to be a significant positive predictor of validating improvement
actions, implying that the use of a vital few performance measures that reflect a good balance
between non-financial and financial performance measures and are aligned with the
organizational strategy could positively affect the projection of future performance and the
development and validation of the underlying assumptions of the organization’s decisions and
actions. However, the fact that PM design was not associated with other PM Use variables is also
a key finding of this study. The overall findings suggest that organizations can still receive
benefits from their PM system, even if the PM system design (i.e., the set of measures) may lack
appropriate balance between non-financial and financial measures or may lack alignment
between performance measures and the organization’s strategy. However, to receive such
benefits, the organization should use the PM system to provide regular and quality performance
feedback, to facilitate problem-finding and problem-solving activities that result in actions which
are followed through, and to develop and verify assumptions underlying linkages between
performance measures.
Second, PM implementation, managed RP, and optimized RP were found to be positive
significant predictors of monitoring and problem-solving. These findings suggest that in order to
ensure that the PM system is supplied with quality performance information and used for regular
review of performance and that the RP meeting produces concrete decisions that are
subsequently put into practice, management may wish to (1) cascade the performance measures
down to lower organizational levels, (2) consistently communicate the organization’s strategy
throughout the organization, (3) create an environment to foster employee accountability and
ownership of performance measures, (4) align performance measures with the reward and
recognition system, (5) establish a well-defined PR process, and equip it with sufficient
resources and the right people with the right knowledge, and (6) periodically evaluate and
improve the effectiveness of the PR process (i.e., all specific practices measured in PM
implementation, managed RP, and optimized RP variables).
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Table 6-4 Summary of Effects on Organizational Learning.
Shared Vision
Systems thinking
Team Learn
Total
Direct
Indirect Total
Direct Indirect Total
Direct Indirect
PM Design
0.113
0.107
0.006
0.097
0.098
-0.001
0.057
0.064
-0.007
PM Implement
0.410*** 0.290** 0.120*
0.383*** 0.173
0.210*
0.335*** 0.152
0.184*
Managed RP
0.222*
0.218*
0.004
0.152
0.128
0.024
-0.00
-0.029 0.026
Optimized RP
0.019
-0.055
0.074
0.174*
0.019
0.155*
0.270*** 0.133
0.138*
* p < 0.05 ** p <0.01 *** p<0.001
(One-tailed for PM Use and organizational learning variables; two-tailed for maturity variables)
Table 6-5 Summary of Effects on Organizational Performance.
Non-Financial Performance
Financial Performance
Total
Indirect Total
Direct
Indirect
PM Design
-0.055
0.058
0.075
0.071
0.005
PM Implement
0.383*** 0.126
0.257** 0.261* -0.024
0.285**
Managed RP
0.255*** 0.086
0.169** 0.187* -0.024
0.210**
Optimized RP
0.062
-0.031
0.093
0.137
0.109
0.028
Monitoring
0.169*
0.187* -0.019
0.134
0.050
0.084*
Problem Finding
-0.036
0.040
-0.075* -0.010
0.042
-0.052
Problem Solving
0.199
0.084
0.115*
0.055
-0.092
0.147*
Validating causal relationships
0.094
0.024
0.070*
0.061
0.006
0.055
Validating Improvement Actions -0.020
-0.026
0.006
0.089
0.083
0.006
Shared Vision
0.290** 0.290** 0.328*** 0.163*
0.165**
Systems thinking
0.017
0.017
0.134
0.124
0.009
Team Learning
0.114
0.114
-0.126*
-0.191*** 0.065
Non-Financial Performance
0.570*** 0.570*** * p < 0.05 ** p <0.01 *** p<0.001
(One-tailed for PM Use and organizational learning variables; two-tailed for maturity variables)
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Third, managed RP was found to be a positive significant predictor of problem-finding. This
suggests that an organization can promote the use of performance information to understand causes
of current performance levels by putting in place a well-defined PR process that involves employees
from appropriate functional areas and clearly delineates individual roles in the PR process and by
providing necessary training to ensure that review process participants have adequate skills to
correctly analyze and interpret performance information. However, as pointed out earlier,
organizations should also bear in mind that too much emphasis on problem-finding could have
negative consequences for organizational performance by impeding shared vision and systems
thinking. Thus, management needs to be aware of this susceptibility and make sure that the
improvement in RP maturity does not create an environment that could discourage employees’
understanding of organizational vision and the interconnectedness of business activities within the
organization.
Fourth, PM implement and optimized RP were found to be significant predictors of validating
causal relationships. This finding suggests that organizations can promote validating causal
relationships activities by aligning performance measures at the lower organizational levels with
measures at higher organizational levels, linking performance measures to rewards, and periodically
evaluating the RP and making necessary improvements to the PR process.
Fifth, PM implement and optimized RP were also found to be significant predictors of validating
improvement actions. Thus, organizations can also improve their ability to predict future outcomes
resulting from current actions and decisions and their ability to verify these predictions by (1)
establishing an evaluation process to ensure that the RP process delivers desired results, (2) making
sure that performance measures are consistent across different organizational levels, and (3)
ensuring employees take ownership and hold themselves accountable for improving key
performance measures.
Sixth, the mediation analysis of the final model indicated that among the four maturity variables,
PM implement and managed RP had the strongest significant total effects on both non-financial
performance and financial performance. The results suggest that, to extract more benefit from the
PM system, management may wish to consider (1) cascading performance measures down to lower
organizational levels, (2) aligning performance measures with rewards, and (3) establishing a welldefined PR process. The results also indicate that the indirect effects of PM implement and managed
RP were fully mediated by the whole set of PM Use and organizational learning variables. Hence,
the results highlight the importance of using the PM system to facilitate organizational learning in
order to achieve desired results.
Seventh, the indirect effect of PM implement on organizational performance is exerted through
problem-solving (+), validating causal relationships (+), shared vision (+), and team learning (-).
The results suggest that, to achieve performance improvement through PM implement, management
needs to make sure that the RP generates concrete decisions and action plans, which are acted upon,
and needs to encourage the practical debate about assumptions concerning relationships between
performance measures. Perhaps more importantly, the RP also needs to be supported with an
environment that fosters a sense of shared vision among employees and promotes a constructive
evaluation of different employees’ ideas. Further, management needs to be mindful about the
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potential negative effect of team learning on financial performance and make sure that any
prospective ideas are appropriately examined and justified before being put it into action.
Eighth, the indirect effect of managed RP on organizational performance is exerted through
problem-solving (+), validating causal relationships (-), shared vision (+), team learning (-), and
problem-finding (-). By the same token, organizations can attain performance improvement from
managed RP by ensuring that problem-solving and validating causal relationships activities are
supported with an appropriate RP design. However, management needs to make sure the RP design
avoids too much emphasis on problem-finding to avoid undesirable unintended consequences.
Ninth, the mediation analysis revealed that the indirect effect of optimized RP was only exerted
through validating causal relationships (+) and team learning (-). Further, although not statistically
significant, optimized RP also had a negative direct effect on shared vision and non-financial
performance. Thus, it might be possible that there are diminishing returns from advancing to a more
mature RP process beyond a managed RP. Nonetheless, it is also possible that the current research
could not adequately explain the variability in optimized RP because fewer organizations have
adopted these practices (as indicated by a relatively lower mean of the variable compared to other
maturity variables – 4.17 for optimized RP vs. 4.41 or higher for the other maturity variables),
which are considered to represent high levels of RP maturity. Hence, it would seem fruitful for
future research to investigate the benefits of optimized RP.
In summary, the current findings affirm the assertions in the PM literature that PM system
implementation and the RP design are key elements in determining overall the PM system
effectiveness. Next, key practical implications from research findings are discussed.
6.2

Practical Implications for Managers

Based on the current research findings, several practical implications can be offered to
organizations wishing to extract more value from their PM systems.
First, the results highlight the importance of problem-solving and monitoring in delivering positive
impacts on organizational performance. This suggests that management should ensure that
performance data supplied to the PM system are timely, reliable and valid. This could be done by
having a well-defined procedure delineating data sources and data collection plans and by
employing effective tools to collect performance data, such as database application or quality
questionnaire design (Neely & Jarrar, 2004). Further, management should ensure that performance
data is reported regularly and in a timely manner to allow regular review of performance.
Subsequently, and perhaps more importantly, management should make certain that the review of
performance results in concrete decisions that are subsequently acted upon. This could be done by
defining clear action plans, task priorities and responsibilities as well as allocating sufficient
resources and management attention to the implementation of action plans.
Second, the mediation analysis results showed the significance of shared vision as a key mediator
transferring the positive impact of PM system use to organizational performance. Hence, it is
imperative that management use the PM system to promote a sense of shared organizational vision
among employees and to stimulate employees’ commitment to organizational goals. As indicated by
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the positive direct and indirect effect of PM implementation and managed RP on shared vision
through monitoring and problem-solving, management may enhance employees’ sense of shared
vision and commitment by aligning performance measures at the organizational level with those at
the department or individual levels and tying them to rewards and recognition. Further, it is
recommended that management should employ a structured PR process, which involves having a
well-defined procedure describing unambiguous RP objectives and clear roles and responsibilities
for attendees, and supplying the RP with sufficient and appropriate resources. These activities not
only promote a sense of shared vision within the organization but also promote uses of the PM
system that are critical to its effectiveness.
Third, the results indicated that not all PM use processes were positively related to outcomes. The
unexpected negative relationships between problem-finding and the organizational learning
variables suggest that management should be cautious about putting too much emphasis on using
the PM systems for finding fault. Problem-finding not only constrains team learning and systems
thinking, it also had a negative indirect effect on organizational performance by impeding the
creation of shared vision within the organization and thereby hampers the potential benefits of the
PM system on organizational performance. Due to the positive influence of managed RP on
problem-finding, management should bear in mind that, although a structured RP could deliver
positive benefits as mentioned earlier, it could also promote higher emphasis on problem detection.
Thus, a balance between problem-finding and problem-solving activities should be actively pursued.
Fourth, the unexpected negative relationship between team learning and financial performance also
pointed out another area where management should exercise caution in using the PM system. The
unwary use of PM systems which place too much emphasis on problem-solving and validating
causal relationships could lead to too many assumptions and ideas. Management therefore needs to
beware of the costs of trial-and-error on these assumptions and ideas, which could adversely affect
financial performance in the short-term.
Finally, the non-significant association between validating improvement actions and organizational
outcomes implies that actively testing relationships between performance measures and
improvement actions, as well as predicting future performance, may not provide additional benefits
above and beyond the benefits of other PM use processes discussed above. Nonetheless, it should be
emphasized that this research does not suggest that management completely ignore these practices
as they also constitute critical PM use practices that could deliver desired results. Future research is
needed to understand the effect and mechanisms in which these practices influence organizational
performance before such a recommendation could be proposed. Several areas for future research are
discussed in subsequent sections.
6.3

Future Research Area 1: Further Testing and Refinement of the PM Use Measurement
Instrument

Although this study has established initial evidence of a reliable and valid instrument for assessing
PM Use practices, the discussion in Chapter 5 highlights several areas where the current instrument
may benefit from further testing and refinement. While appropriate given the exploratory nature of
this work, the use of EFA rather than CFA in this study resulted in the generation of factors that are
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somewhat different from the initially-proposed underlying constructs, even though these constructs
were shown to demonstrate content validity. Given the condition that the five original dimensions of
PM Use were expected to be correlated with each other, and the fact that EFA tends to combine
these variables into a single factor latent variable (O'Leary-Kelly & Vokurka, 1998), these results
were perhaps not unexpected. However, there are several opportunities for future research to
potentially improve the current PM Use instrument.
First, future research could focus on identifying additional items for some of the PM Use variables.
In particular, problem-finding, which was ultimately operationalized with two items (based on the
factor analysis) could be further investigated for additional items to increase its reliability and
validity. Although shown to be sufficient in this study, in general, two-item measures are more
susceptible to model misspecification.
Second, as mentioned in Chapter 5, the final version of the instrument did not include any items
from the proposed Communication and Knowledge Management dimension, as originally planned
(again, based on the factor analysis results). Future research could focus on revising the original
items within this dimension and placing more emphasis on the dissemination of performance
information to employees within the organization, to see if a distinct construct related to this
dimension can be reliably measured. Similarly, items related to the involvement of employees in the
decision-making process may also potentially be added to the problem-solving scale.
Moreover, all items in this study were treated as being “reflective,” i.e., the hypothesis was that
each underlying construct was reflected or manifested through the related indicators and that the
direction of causality was from the construct to the indicators (Bisbe et al., 2007, p. 800). Bisbe et
al. (2007) assert that, to guard against a conceptual misspecification of a construct, which leads to
invalid conclusions regarding the relationships between the construct and other variables, it is
important for a researcher to provide justification of the epistemic relationships of the examined
constructs, i.e., the nature and direction of the relationships between the constructs and the
observable indicators, prior to the operationalization of the construct - that is, whether a construct is
reflective or formative. According to Bisbe et al. (2007, p. 800), a reflective construct implies that:
(1) changes in the construct are expected to cause changes in the indicators, (2) indicators are
expected to covary and, as a result, a change in the construct is expected to result in a simultaneous
change in all indicators, (3) indicators are essentially interchangeable and removing specific
indicators does not alter the conceptual domain of the construct, and, finally, (4) all indicators are
assumed to have the same antecedents and consequences and share the same nomological network
(p. 800). On the other hand, a construct should be modeled as a formative construct if: (1) changes
in the indicators are expected to cause changes in the construct, (2) indicators are not expected to
covary and, therefore, a change in one of the indicators is not necessary associated with changes in
other indicators, (3) indicators are not interchangeable and omitting an indicator may alter the
conceptual domain of the construct, and lastly, (4) indicators should not be expected to have the
same antecedents and consequences and therefore their nomological network may differ (Bisbe et
al., 2007, p. 801).
In the current study, the work of Bisbe et al. (2007) and the decision rules for determining whether a
construct is formative or reflective offered by Jarvis et al. (2003) were consulted post hoc. It was
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determined that the 56 PM Use items remaining after the content validity study included a
combination of items that could be operationalized either as a reflective or a formative construct.
Nevertheless, the final PM Use items could be operationalized as reflective indicators of each PM
Use variable. Meanwhile, each PM Use variable could be operationalized as a formative indicator
of a second-order use construct (which would represent an overall aggregate measure of PM Use).
This provides support for the current operationalization of each PM Use variable as a distinct
reflective variable. Nonetheless, to confirm whether the current instrument is best formulated as
primarily reflective or formative, a quantitative test such as the Confirmatory Tetrad Analysis
(CTA) (Bollen & Ting, 1993, 2000; Gudergan et al., 2008) needs to be employed. However, this
analysis was not within the scope of this study. Hence, future research could consider conducting
CTA to ascertain if the current operationalization of PM Use items is appropriate.
In addition, more than half of the original PM Use items were deleted during the scale refinement
process which is typical for newly-developed scales. Given these items contained both formative
and reflective items, future research could follow the decision rules laid out by Jarvis et al. (2003) to
assess the epistemic relationship of each item to its intended dimension and separate the formative
items from the reflective items. With the set of formative items, future research could operationalize
PM Use as a formative construct and explore if it yields stronger construct validity and reliability.
Moreover, a major concern in using formative constructs is that eliminating an indicator may alter
the conceptual meaning of the construct and lead to model misspecification (Jarvis et al., 2003);
thus, the initial 78 themes identified from the literature review prior to the content validity study
could be consulted to ensure the complete representation of each PM Use dimension.
Finally, it is currently unproven how well the instrument will generalize beyond the specific
conditions of this study (i.e., majority of respondents were from the U.S., Thailand and Brazil and
from large organizations with annual revenues or budgets greater than 10 million dollars). In
particular, these respondents were participants of RP meetings that were conducted at least twice a
year and also had attended the meeting at least twice in the past 12 months. Future research could
test the instrument in different contexts to further establish stronger external validity. Moreover,
additional work is needed to identify how additional aspects of PM Use not measured in this study,
such as communication of performance information to internal and external stakeholders and the
involvement of employees in the decision making process, impact other underlying dimensions of
PM Use.
6.4

Future Research Area 2: Testing of Additional Factors

As mentioned previously, one limitation of this study is that the current research model does not
include all contextual or social system outcome variables identified in the PM literature. There is a
need to understand more clearly additional organizational factors supporting the use of the PM
system and their impact on the relationship between PM system use and organizational performance
(Chenhall, 2003; Ittner, 2008; Martinez et al., 2008). Future research could broaden the current
research model by including other contextual variables or social system outcomes. In terms of
moderating variables, future research could focus attention on the impact of the organizational
strategy and organizational culture, which have been found by others to have implications for the
use of a PM system in previous research (Henri, 2006c; Jusoh et al., 2006; Olson & Slater, 2002).
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As for the mediating variables, future research could consider teamwork, cross-functional
coordination, and other organizational capabilities such as market orientation, innovativeness and
entrepreneurship (Henri, 2006b).
In addition, the present study results revealed several unexpected results which deserve future
research attention. Specifically, the negative relationship between problem-finding and
organizational learning variables and the negative relationship between team learning and financial
performance could arise due to the sample represented in this study (e.g., the relatively small
sample size, the use of a convenience sample along with a random sample, etc.); therefore,
additional field study could explore the extent to which these findings hold for other types of
organizations. Further, PM maturity and RP maturity were expected to be moderators for the PM
Use variables and organizational performance relationship. However, very limited empirical
evidence for this moderating influence was identified, i.e., the interaction effect of validating causal
relationships and managed RP. This is perhaps due to the research limitations, e.g., assuming that
the relationships between the study constructs are in linear form. It thus would be premature to rule
out the moderating effects of these maturity variables. Future research could examine the influence
of these maturity variables in different contexts and settings.
6.5

Future Research Area 3: Testing for Influences of PM Redesigned and Corporate RP

The current study provided initial evidence of the effects of whether or not the PM system had
recently been redesigned (PM redesigned) and the use of the organizational level for the RP
(corporate RP). PM redesigned was found to have a significant negative association with systems
thinking in the original model, however, this association went away when the maturity variables
were added into the final model as antecedents. On the other hand, corporate RP was found to
positively related to the three organizational learning variables in the original model while the
significant relationship between corporate RP and team learning become weaker in the final model
(p<0.1). As mentioned earlier, the different objectives and organizational context of RP meetings at
different organizational levels has been identified in previous research (Kaplan & Norton, 2008a,
2008b; Martinez et al., 2008). Likewise, the importance of refining the PM system to reflect
changing business environments has long been recognized in the literature (Bauer et al., 2004;
Bourne et al., 2000; Neely et al., 1996), although the observed relationship in this study was found
to be negative rather than positive. Examining the influence of these two variables could provide
implications for managers in planning and improving their PR processes as well as for future
researchers in planning their designs to control for effects of these variables.
6.6

Future Research Area 4: Alternate Operationalization of Organizational Performance

In the current study, perceptual measures of organizational performance measures were used, which
is regarded as a shared limitation with most other studies of this type, and specifically for studies
about the impact of PM Use on organizational outcomes. Perceptual measures were employed in
this study because the target respondents (RP participants) were deemed to have adequate
knowledge about their organizational unit’s performance and results from a meta-analysis indicated
that subjective measures were found to have moderate to high correlation with objective measures
(Richard et al., 2008). More importantly, the use of self-reported objective measures could
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adversely impact the response rate (Ketokivi & Schroeder, 2004) and be susceptible to
measurement error because of the different accounting procedures among organizations (Dess &
Robinson, 1984). Still, testing the relationship between PM system use and organizational
performance with objective performance measures could provide rich insights and provide
safeguards against common-method bias and informant bias (Ittner, 2008).
Additionally, this research employed a single informant approach, which is one of the research
limitations. This approach was chosen because of the difficulties in obtaining multiple respondents
in a large scale survey. A trade-off was made between using multiple informants to reduce potential
common-method bias and the informant bias, and using single informant to reduce the risk of
incurring a lower response rate. Future research may benefit from a research design that employs
multiple respondents within each organization. Such an approach could provide for triangulation of
responses to assess the accuracy of the subjective data and increase confidence in study results.
In conclusion, this exploratory research provides some explanation for the relationships between
PM Use and organizational outcomes and the role of PM and RP-related technical factors as
antecedents of PM system use processes. Findings from this study show that PM Use could have
both positive and negative impacts on organizational performance, depending on the PM Use
processes and their association with organizational learning variables. The research described here
offers several contributions. First, this research proposes a set of constructs to define the use of PM
systems through underlying processes that encompass the organizational performance review
process, an area that has received little empirical research attention to date. Second, although this
study did not conduct a confirmatory analysis of the final PM Use scales, it is believed that the
psychometric assessment results offers some confidence in the scales’ content validity, construct
validity, and predictive validity. As such, this research does provide some evidence and some
insight into how PM system use can be measured in organizational settings. Third, the research
findings provide theoretical implications for future research for the examination of the relationship
between PM systems and other organizational outcomes through different PM Use processes.
Finally, the recognition of the mediating roles of shared vision and team learning and the
antecedent roles of PM maturity and RP maturity provide a theoretical basis for management
interventions in transforming PM systems into effective management tools that allow organizations
to extract more benefit and value from their PM systems.
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Appendix A. A Mapping of Key Dimensions Identified By Previous Studies
To PM Use Key Process
Key Concepts/
Monitoring Evaluating
Process
Akgun, Lynn and Byrne (2003)
Improvising
Information
X
Acquisition
Information
Disseminating
Information
Implementation
Memory
Sense Making
x
Thinking
x
Unlearning
Bourne, Kennerley and Franco-Santos (2005)
data analysis
x
data capture
x
decision-making
interpretation
x
and evaluation
linking measure
x
to strategic objectives
provision of information
and communication
Taking action
De Waal (2002)
Decision-Support
x
x
Work Integration
Communication
x
Heinrichs and Jeen-Su (2005)
Insight Generation
x
Pattern Discovery
x
Solution Formulation
Strategic Appraisal
x
Henri (2006)
Attention Focusing
x
Decision-Making
Legitimization

Decision
-Making

Taking
Action

Communication
& KM

x

x
x
x
x
x

x

x
x
x
x

x
x

x
x

x
x
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Key Concepts/
Monitoring
Process
Monitoring
x
Lee, Lee and Kang (2005)
Knowledge
Accumulation
Knowledge Creation
x
Knowledge Sharing
Knowledge
Internalization
Mausolff (2004)
Identify
Implement
Integrate/Interpret
Search
x
Neely, Micheli and Martinez (2006)
Analyze
Develop hypothesis
Gather
x
Inform/Engage
Interpretation
Make Informed
decision
Plan and Expedite
action

Evaluating

Decision
-Making

Taking
Action

Communication
& KM

x

x
x

x
x
x

x
x
x
x
x
x

x
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Appendix B. Performance Review Process Interview Guide
Interviewer:
Date:
Start time:
End time:
Organizational Demographics:
Name:
Location:
Industry sector:
Major Product:
Organizational unit:
Review Meeting level (Strategic/Operational/Program):
Meeting name (if applicable):
Introductory Comments
This interview is part of a research project sponsored by the Enterprise Engineering Research Lab at
Virginia Tech, in which your company is participating. The purpose of the research is to investigate
performance measurement use practices through the study of the performance review process. The
research will involve interviewing participants who participate in one of the regular performance
review meetings.
The purpose of this interview is to obtain information about your overall experience with the
performance review process to date. Specifically, we’ll ask you to describe your experience on the
performance review process. Interview questions will cover a number of different aspects of the
process – planning, the meeting process, distribution of performance results, etc. This information
will help researchers understand the actual performance measurement practices within your
company.
This interview should take about 45 minutes. Your participation is voluntary and confidential. You
can decide not to participate at any time. Your name will not be associated with the content of the
interview. In addition, the privacy of your answers will be protected. All data will be collected by
the researcher only. All responses will be coded so as not to include the name of participants. No
one in your organization will see your answers to these interview questions. No more than minimal
risks are introduced by participation in this study.
This research has been approved by the Institutional Review Board for Research Involving Human
Subjects at Virginia Polytechnic Institute and State University and by the Department of Industrial
and Systems Engineering (College of Engineering)
Before we proceed, do you have any questions about the conditions of this interview?
Do you wish to continue?
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Planning Phase
1.
2.
3.
4.
5.

What is the name used to refer to the review process meeting you usually attend?
What is the frequency of the review process meeting you usually attend?
How was the meeting frequency determined? Who was involved in that decision?
Who is usually involved in the review process meetings?
How do you usually prepare prior to each meeting?
a. What information do you need?
b. Who was involved in updating performance information or preparing for the meetings?
c. What tools if any were used to help you prepare for the meeting (e.g., charts, process
Gantt charts, templates, checklists, analysis tools, etc.)?

Review Meetings Phases
6. At the meeting, what is the typical meeting agenda (e.g., list of topics)/format (e.g., take turns,
facilitator/leader, etc.)?
7. How many metrics does your team regularly review during the meeting? Could you give some
examples of key metrics?
8. How does your team evaluate the performance of each metric? (E.g., trends, benchmarking,
goals, target date, etc.)
a. Are there any tools to help you understand the metric performance (E.g., statistical tools,
control charts, etc.)?
9. When a metric is performing below target, how does your group decide when to act (E.g., traffic
light system, control charts, etc.)?
10. How does your team make projections about the future performance of a metric? What
tools/processes are used?
11. To what extent does your team explore and validate relationships between metrics (e.g. metrics
vs. its leading metrics)?
a. How does your group explore and validate relationship between metrics?
b. What tools/processes are used?
12. If a performance metric needs to be improved, how does your team decide what needs to be
done?
a. Who is involved?
b. How are alternatives generated? What processes/tools are used?
13. What are the typical outputs of these decisions? What format is these outputs e.g., formal plan,
action items?
14. How does your group ensure that action plan or action items created during the review meeting
are actually implemented? (e.g., time spent in meeting on action items, etc.)
15. To what extent does your team evaluate the performance of those action items or initiatives
(e.g., whether or not each initiative is working/achieving its purpose)?
a. How does your group evaluate performance of each initiative?
b. Who is involved? What tools/processes are used?
16. To what extent does your team explore cause-and-effect relationship between metrics? Between
metrics and improvement initiatives/projects?
a. What tools/processes are used?
17. If an action item or improvement initiative needs to be changed or discarded, how does your
group make that update?
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a. Who is involved? What processes/tools are used?
b. What format is the updated improvement initiative—formal plan, action item?
Communication of performance results
18. How is performance information communicated across your team? What communication
mechanisms/formats are used? (e.g., visibility boards, report etc.)
19. Do you communicate performance information to stakeholders outside of your team? How do
you communicate performance information to these stakeholders? What communication
mechanisms/formats are used? (e.g., monthly reports, etc.)
20. After the meeting, to whom do you communicate these review meeting findings and decisions?
a. Do you communicate review process findings and decision to stakeholders outside of
your team?
b. How do you communicate review process findings to stakeholders outside your group?
What communication mechanisms/formats are used? (e.g., monthly reports, etc.)
21. How are review findings stored for future reference (e.g., meeting minutes stored in centralized
database)?
22. How are performance information stored for future reference (e.g., performance data stored in
centralized database)?
OFIs
23. When you consider the review process – the meetings, the metrics reported, etc. – what do you
think is working well, or is effective, about this process?
24. What do you think is not working as well about the review process?
25. Based on what you think isn’t working as well, what would you change?
26. To what extent does your team assess the effectiveness of the review process?
a. What processes does your team have in place to assess the way you conduct your review
meetings?
b. What processes does your team have in place to revise the review process, if necessary?
Benefits
27. What types of measurable benefits have you observed from the performance review process?
28. What types of non-measurable benefits have you observed?
29. Have you observed any undesirable outcome from the performance review process? What are
they?
30. To what extent does the performance review process contribute to your [team’s] organization’s
success?
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Appendix C. Themes from PM Use Practices
Table C- 1 References for PM Use Practices Themes.
Themes

Item/
Ref
count

References

Gathering
1. Systematic procedures 34/26 (Andersen & Fagerhuaug, 2002; Azofra et al., 2003; Bird et al.,
2005; Bond, 1999; Bunton et al., 1997; Chang & Morgan,
for collecting
2000; Chenhall, 2005; Eckerson, 2006; Elg, 2007; Farris et al.,
performance data are
in press; Folan & Browne, 2005; Henri, 2006c; Holzer &
clearly defined
Yang, 2004; Kuwaiti, 2004; Mankins & Steele, 2005; Martins,
2000; Martins & Salerno, 1999; Najmi et al., 2005; National
Partnership for Reinventing Government, 1999; Neely &
Jarrar, 2004; Neely et al., 2006; Poister & Streib, 1999;
Pollanen, 2005; Simons, 1995; Thakkar et al., 2007; Van Aken
et al., 2005)
31/20 (Andersen & Fagerhuaug, 2002; Bloom & Van Reenen, 2007;
2. Tools to collect
Bourne et al., 2005; Brown, 1996; Bunton et al., 1997; Chang
performance data are
Lee et al., 2005; Chang & Morgan, 2000; Elg, 2007; Ittner &
effective and efficient
Larcker, 2003; Kaydos, 1999; Kennerley & Neely, 2002a,
2003; Kueng, 2002; Meekings & Povey, 2007; National
Partnership for Reinventing Government, 1999; Neely &
Jarrar, 2004; Neely et al., 1996; Spitzer, 2007; Thakkar et al.,
2007; Van Aken et al., 2005)
3. Data collected for the 17/12 (Bird et al., 2005; Brown, 1996; Bunton et al., 1997; Chan,
2004; Chang & Morgan, 2000; de Waal, 2003; Godener &
review process are
Soderquist, 2004; Kaydos, 1999; Kuwaiti, 2004; National
reliable and valid
Partnership for Reinventing Government, 1999; Poister, 2003;
Pollanen, 2005)
13/10 (Bititci et al., 2000; Chung et al., 2006; Farris et al., in press;
4. We collect data on
Godener & Soderquist, 2004; Kaydos, 1999; Mankins &
progress of
Steele, 2005; Martins & Salerno, 1999; Meekings, 1995, 2005;
improvement actions
Neely et al., 2006)
for our review process
13/11 (Akgün et al., 2006; Behn, 2003; Bititci et al., 2000; Bourne et
5. Context data are
al., 2005; Kaydos, 1999; Kennerley & Neely, 2003; Kueng,
collected to help
2002; Mayne, 2001; Neely et al., 2006; Searcy et al., 2008;
decision makers better
Simons, 1995)
understand meaning of
performance levels
6. Data for the
performance review
process are collected

16/13 (Bunton et al., 1997; Chang & Morgan, 2000; Farris et al., in
press; Folan & Browne, 2005; Kaydos, 1999; Kuwaiti, 2004;
Longenecker & Simonetti, 2001; Mankins & Steele, 2005;
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Themes

on timely basis

Item/
Ref
count

References

Martins, 2000; Meekings, 2005; Neely et al., 2006; Poister,
2003; Pollanen, 2005)

Updating
22/13 (Azofra et al., 2003; Bloom & Van Reenen, 2007; Bunton et
7. Performance
al., 1997; Farris et al., in press; Folan & Browne, 2005; Forza
information are
& Salvador, 2000; Hass et al., 2005; Kaydos, 1999; Martins,
portrayed using visual
2000; Meekings, 1995, 2005; Pollanen, 2005; Thakkar et al.,
and graphical methods
2007)
28/19 (Akgün et al., 2006; Assiri et al., 2006; Bauer et al., 2004;
8. Performance
Behn, 2003; Bird et al., 2005; Brown, 1996; Bunton et al.,
information is
1997; Burgess et al., 2007; Forza & Salvador, 2000; Greiling,
organized in
2005; Kaplan & Norton, 2008a; Kaydos, 1999; Kennerley &
meaningful ways to
Neely, 2002a; Marr, 2006; Martins, 2000; Meekings, 1995;
decision makers
Spitzer, 2007; Thakkar et al., 2007; Vitale & Mavrinac, 1995)
13/9 (Azofra et al., 2003; Bunton et al., 1997; Elg, 2007; Farris et
9. Procedures and
al., in press; Hacker & Brotherton, 1998; Johnston et al., 2002;
formats for preparing
Kaydos, 1999; Kuwaiti, 2004; Van Aken et al., 2005)
performance
information are clearly
defined.
14/9 (Bunton et al., 1997; Burgess et al., 2007; Farris et al., in press;
10. Performance
Kaydos, 1999; Poister & Streib, 1999; Spitzer, 2007; Tangen,
information is updated
2004; Thakkar et al., 2007; Vitale & Mavrinac, 1995)
in a timely manner
9/8 (Bunton et al., 1997; Burgess et al., 2007; Cavalluzzo & Ittner,
11. Performance
2004; Elg, 2007; Kaydos, 1999; Mayne, 2001; Tangen, 2005a;
information is
Thakkar et al., 2007)
accurately prepared
8/4 (Brown, 1996; Chenhall, 2005; Hall, 2008; Hass et al., 2005)
12. Performance
information
summarize current
performance levels on
key performance
measure
5/7 (Bititci et al., 2000; Bourne et al., 2005; Chung et al., 2006;
13. Performance
Hass et al., 2005; Meekings, 1995; Neely et al., 2006; Simons,
information
1995)
summarizes how
current performance
compared to
expectations (targets,
benchmark, etc.)
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Themes

Item/
References
Ref
count
14. Methods and tools for 11/8 (Azofra et al., 2003; Bunton et al., 1997; Kennerley & Neely,
2002a, 2003; Kueng, 2002; Najmi et al., 2005; Neely & Jarrar,
preparing performance
2004; Tangen, 2005a)
information are
effective and efficient
15. Performance
information
summarizes variability
and trends overtime
for key performance
measure
Reporting

1/1

(Kaydos, 1999)

46/25 (Assiri et al., 2006; Behn, 2003; Bisbe & Otley, 2004; Bloom
16. Performance
& Van Reenen, 2007; Brown, 1996; Bunton et al., 1997; Farris
information is
et al., in press; Hacker & Brotherton, 1998; Henri, 2006c; Ho
reported and shared in
& Chan, 2002; Kaplan & Norton, 2008a, 2008b; Kaydos, 1999;
a structured process
Kennerley & Neely, 2002a; Kuwaiti, 2004; Mankins & Steele,
such as formal review
2005; Meekings & Povey, 2007; Moulang, 2007; Najmi et al.,
meeting
2005; Neely et al., 2006; Simons, 1995; Spitzer, 2007; Tonge
et al., 2000; Van Aken et al., 2005; Witcher & Chau, 2008)
18/13 (Ammons & Rivenbark, 2008; Azofra et al., 2003; Farris et al.,
17. Performance
in press; Greiling, 2005; Hacker & Brotherton, 1998; Heras et
information
al., 2004; Kald & Nilsson, 2000; Kaplan & Norton, 2008a;
distributed includes
Mankins & Steele, 2005; Martins, 2000; Neely et al., 2006;
progress on
Simons, 1995; Tonge et al., 2000)
improvement actions
and strategies
24/18 (Assiri et al., 2006; Azofra et al., 2003; Beata, 2003; Behn,
18. Performance
2003; Bunton et al., 1997; Burgess et al., 2007; Chang &
information
Morgan, 2000; Farris et al., in press; Hass et al., 2005; Henri,
distributed includes
2006c; Julnes & Holzer, 2001; Kuwaiti, 2004; Martins &
performance on key
Salerno, 1999; Melkers & Willoughby, 2005; Moulang, 2007;
performance measures
Neely et al., 2006; Simons, 1995; Tangen, 2005a)
5/5 (Bloom & Van Reenen, 2007; Chang & Morgan, 2000;
19. Performance
Kaydos, 1999; Longenecker & Simonetti, 2001; Simons, 1995)
information is
reviewed on a regular
basis
18/14 (Behn, 2003; Bunton et al., 1997; Burgess et al., 2007; Folan &
20. Performance
Browne, 2005; Forza & Salvador, 2000; Heras et al., 2004;
information is
Kaplan & Norton, 2008a, 2008b; Kerssens-van Drongelen &
distributed sufficiently
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Themes

in advance of the
review meeting to
allow decision makers
to prepare for the
review
21. Performance
information is
distributed through
variety of means
Clarifying
22. Definitions of
performance measures
are clearly understood
by decision makers
23. Performance
information is
understood by
decision makers
24. Performance measures
are operationally
defined in appropriate
ways
Analyzing
25. Compare performance
with performance of
similar units or
organizations

Item/
Ref
count

References

Fisscher, 2003; Marr, 2006; Poister & Streib, 1999; Pollanen,
2005; Vitale & Mavrinac, 1995; Witcher & Chau, 2008)

2/2

(Bourne et al., 2005; Bunton et al., 1997)

14/11 (Akgün et al., 2006; Bunton et al., 1997; de Waal, 2003;
Eckerson, 2006; Elg, 2007; Folan & Browne, 2005; Kaydos,
1999; Najmi et al., 2005; Poister, 2003; Poister & Streib, 1999;
Pollanen, 2005)
10/6 (Bird et al., 2005; Bunton et al., 1997; Elg, 2007; Farris et al.,
in press; Kaydos, 1999; Simons, 1995)

10/10 (Bauer et al., 2004; Behn, 2003; Bunton et al., 1997; Eckerson,
2006; Kaydos, 1999; Kennerley & Neely, 2002a; Najmi et al.,
2005; Slizyte & Bakanauskiene, 2007; Tangen, 2004; Van
Aken et al., 2005)

32/20 (Andersen & Fagerhuaug, 2002; Assiri et al., 2006; Azofra et
al., 2003; Bourne et al., 2005; Bunton et al., 1997; Godener &
Soderquist, 2004; Greiling, 2005; Hass et al., 2005; Holzer &
Yang, 2004; Kald & Nilsson, 2000; Kaydos, 1999; Kuwaiti,
2004; Martins, 2000; Melkers & Willoughby, 2005; Najmi et
al., 2005; Othman, 2006; Poister, 2003; Poister & Streib, 1999;
Pollanen, 2005; Slizyte & Bakanauskiene, 2007)
26. Identify deviations in 25/18 (Behn, 2003; Bisbe & Otley, 2004; Bond, 1999; Bunton et al.,
1997; Burgess et al., 2007; Eckerson, 2006; Forza & Salvador,
performance levels by
2000; Henri, 2006c; Kaydos, 1999; Kueng, 2002; Kuwaiti,
comparing it to
2004; Martins, 2000; Martins & Salerno, 1999; Moulang,
expectations or targets
2007; Najmi et al., 2005; Pollanen, 2005; Searcy et al., 2008;
Simons, 1995)
18/12 (Bourne et al., 2005; Bunton et al., 1997; Elg, 2007; Farris et
27. Apply appropriate
al., in press; Hacker & Brotherton, 1998; Heinrichs & Jeen-Su,
data analysis tools or
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Themes

Item/
Ref
count

References

2005; Kaydos, 1999; Kennerley & Neely, 2003; Martins, 2000;
Najmi et al., 2005; Neely & Jarrar, 2004; Vitale & Mavrinac,
1995)
15/14 (Andersen & Fagerhuaug, 2002; Assiri et al., 2006; Chang &
28. Compare current
Morgan, 2000; Chung et al., 2006; Eckerson, 2006; Forza &
performance to
Salvador, 2000; Kaydos, 1999; Kueng, 2002; Martins, 2000;
historical performance
Martins & Salerno, 1999; Moulang, 2007; Poister, 2003;
to identify trend
Poister & Streib, 1999; Thakkar et al., 2007)
7/7 (Bisbe & Otley, 2004; Bourne et al., 2005; de Waal, 2003; Elg,
29. Decision makers
2007; Marr, 2006; Meekings & Povey, 2007; Neely et al.,
directly involved in
2006)
the analysis of
performance
information
6/4 (Bunton et al., 1997; Farris et al., in press; Kaydos, 1999;
30. Applying statistical
Martins, 2000)
thinking to understand
variability in
performance levels
overtime
Interpreting
20/17 (Azofra et al., 2003; Bloom & Van Reenen, 2007; Bunton et
31. Identify
al., 1997; de Waal, 2002; Godener & Soderquist, 2004;
causes/reasons to
Heinrichs & Jeen-Su, 2005; Howell, 2006; Jerez-Gómez et al.,
explain performance
2005; Kaplan & Norton, 2008a, 2008b; Kaydos, 1999; Marr,
results
2006; Mayne, 2001; Meekings & Povey, 2007; Melkers &
Willoughby, 2005; Najmi et al., 2005; National Partnership for
Reinventing Government, 1999)
12/10 (Ammons & Rivenbark, 2008; Andersen & Fagerhuaug, 2002;
32. We are able to focus
Bloom & Van Reenen, 2007; Bond, 1999; Bunton et al., 1997;
our attention on the
Howell, 2006; Kaydos, 1999; Martins, 2000; Meekings &
most critical areas
Povey, 2007; Najmi et al., 2005)
based on insights
gained.
methods

33. Apply appropriate
data analysis tools or
methods to help
extract insight from

7/6

(Azofra et al., 2003; Farris et al., in press; Heinrichs & JeenSu, 2005; Howell, 2006; Najmi et al., 2005; Neely & Jarrar,
2004)
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Themes

Item/
Ref
count

References

performance
information
14/10 (Bunton et al., 1997; Folan & Browne, 2005; Greiling, 2005;
34. Taking an
Kennerley & Neely, 2002a; Neely et al., 2006; Neely et al.,
integrated/holistic
1996; Neely & Najjar, 2006; Pollanen, 2005; Slizyte &
perspective in
Bakanauskiene, 2007; Spitzer, 2007)
extracting insight from
performance
information
4/3 (Bourne et al., 2005; Chenhall, 2005; Kaydos, 1999)
35. Taking context
information into
account when trying to
explaining or
understanding
performance
Validating
36. Proposed/hypothesize 18/25 (Andersen & Fagerhuaug, 2002; Assiri et al., 2006; Behn,
2003; Bourne et al., 2000; Bunton et al., 1997; Chenhall, 2005;
d causal relationships
de Waal, 2003; Farris et al., in press; Hacker & Brotherton,
between performance
1998; Hall, 2008; Henri, 2006c; Ittner & Larcker, 2003; Kald
measures and
& Nilsson, 2000; Kaplan & Norton, 2008a, 2008b; Kennerley
improvement
& Neely, 2003; Marr, 2006; Martins, 2000; Mayne, 2001;
actions/strategies are
Moulang, 2007; Najmi et al., 2005; Neely et al., 2006;
verified and tested.
Pollanen, 2005; Simons, 1995, 2000)
37. Proposed/hypothesize 16/12 (Brown, 1996; Cohen et al., 2008; Farris et al., in press; Kald
& Nilsson, 2000; Kaplan & Norton, 1996b; Kaydos, 1999;
d causal relationships
Kueng, 2002; Martins, 2000; Najmi et al., 2005; Spitzer, 2007;
between performance
Thakkar et al., 2007; Witcher & Chau, 2008)
measures are verified
and tested.
38. Performance
information and
findings are used to
verify assumptions
about the business
39. Causal relationships
between performance
measures are clearly
defined

15/8 (Bisbe & Otley, 2004; Bond, 1999; Bourne et al., 2005; de
Waal, 2002; Henri, 2006c; Mankins & Steele, 2005; Najmi et
al., 2005; Simons, 1995)

22/16 (Assiri et al., 2006; Bauer et al., 2004; Bititci et al., 2000;
Brown, 1996; Farris et al., in press; Heinrichs & Jeen-Su, 2005;
Kaplan & Norton, 1996b; Kaydos, 1999; Kueng, 2002;
Mankins & Steele, 2005; Martins, 2000; Neely & Jarrar, 2004;
Neely et al., 1996; Searcy et al., 2008; Tangen, 2005a; Tonge
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Themes

Item/
Ref
count

References

et al., 2000)
23/18 (Bauer et al., 2004; Behn, 2003; Bourne et al., 2005; Chenhall,
2005; Farris et al., in press; Folan & Browne, 2005; Hall, 2008;
Ittner & Larcker, 2003; Kaplan & Norton, 1996b; Kennerley &
Neely, 2002a; Martins, 2000; Mayne, 2001; Meekings, 1995;
Neely & Jarrar, 2004; Neely et al., 1996; Neely & Najjar,
2006; Othman, 2006; Slizyte & Bakanauskiene, 2007)

40. Causal relationships
between performance
measures and
improvement
actions/strategies are
clearly defined
41. Quantitative methods 11/9 (Bititci et al., 2000; Brown, 1996; Chang & Morgan, 2000;
Farris et al., in press; Howell, 2006; Ittner & Larcker, 2003;
and/or tools used to
Kaplan & Norton, 2008a, 2008b; Najmi et al., 2005)
test
proposed/hypothesize
d causal relationships
42. Proposed/hypothesize 7/7 (Farris et al., in press; Kaplan & Norton, 2000, 2004b; Marr,
2006; Neely & Jarrar, 2004; Neely et al., 2006; Othman, 2006)
d causal relationships
are portrayed
43. Proposed/hypothesize 6/6 (Bisbe & Otley, 2004; Ittner & Larcker, 2003; Kaplan &
Norton, 2008a, 2008b; Mankins & Steele, 2005; Mayne, 2001)
d causal relationships
are revised based on
new evidences when
appropriate
Forecasting
5/5 (Behn, 2003; Bond, 1999; Henri, 2006c; Holzer & Yang, 2004;
44. Performance
Othman, 2006)
information enables us
to anticipate the future
direction of the
company
5/5 (Ammons & Rivenbark, 2008; Bourne et al., 2005; Bunton et
45. We use performance
al., 1997; Mankins & Steele, 2005; Simons, 1995)
information to project
future performance
1/1 (Farris et al., in press)
46. Structured analysis
methods and/or tools
are used to predict
future performance
Generating
10/6 (Assiri et al., 2006; Bunton et al., 1997; Farris et al., in press;
47. Structured problem
Heinrichs & Jeen-Su, 2005; Neely et al., 2006; Van Aken et al.,
solving tools and
2005)
methods are used to
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Themes

Item/
Ref
count

References

identify possible
improvement
actions/strategies
9/9 (Chang Lee et al., 2005; Jerez-Gómez et al., 2005; Johnston et
48. Stakeholders are
al., 2002; Kaplan & Norton, 2008a, 2008b; Meekings, 1995,
engaged in identifying
2005; Meekings & Povey, 2007; Neely et al., 2006)
potential solutions and
improvement actions
49. Potential improvement 5/4 (Bunton et al., 1997; Howell, 2006; Najmi et al., 2005; Neely
et al., 2006)
actions/strategies are
identified
Justifying
50. Potential improvement 15/12 (Ammons & Rivenbark, 2008; Andersen & Fagerhuaug, 2002;
Brown, 1996; Cavalluzzo & Ittner, 2004; de Waal, 2002;
actions/strategies are
Godener & Soderquist, 2004; Henri, 2006c; Ittner & Larcker,
evaluated based on
2003; Kennerley & Neely, 2003; Marr, 2006; Meekings &
facts and review
Povey, 2007; Searcy et al., 2008)
findings
51. Potential improvement 9/5 (Farris et al., in press; Kaydos, 1999; Meekings & Povey,
2007; Neely et al., 2006; Neely & Najjar, 2006)
actions/strategies are
evaluated based on
their strategic
importance
52. Potential improvement 4/3 (Ammons & Rivenbark, 2008; Howell, 2006; Neely et al.,
2006)
actions/strategies are
evaluated based on
expected return on
investment (i.e., costs
vs. benefits)
6/3 (Farris et al., in press; Howell, 2006; Kaydos, 1999)
53. Alternative course of
actions are evaluated
based on well-defined
criteria
1/1 (Neely et al., 2006)
54. Structured analysis
method and tools are
used to evaluate and
compare potential
alternative actions
Deciding
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Themes

Item/
References
Ref
count
55. We use performance 32/19 (Assiri et al., 2006; Beata, 2003; Bunton et al., 1997;
Cavalluzzo & Ittner, 2004; Chan, 2004; Henri, 2006c; Heras et
information to define
al., 2004; Ho & Chan, 2002; Holzer & Yang, 2004; Julnes &
ore revise our strategic
Holzer, 2001; Kaplan & Norton, 2008a, 2008b; Kaydos, 1999;
plan and priorities
Kennerley & Neely, 2003; Melkers & Willoughby, 2005;
Najmi et al., 2005; Neely et al., 2006; Simons, 1995; Tonge et
al., 2000)
56. Clear targets and goals 30/22 (Behn, 2003; Bond, 1999; Bourne et al., 2000; Brown, 1996;
Bunton et al., 1997; Cavalluzzo & Ittner, 2004; Farris et al., in
for performance
press; Folan & Browne, 2005; Hass et al., 2005; Holzer &
measures are defined
Yang, 2004; Ittner & Larcker, 2003; Kaplan & Norton, 2008a,
or revised
2008b; Kaydos, 1999; Kuwaiti, 2004; Meekings, 2005;
Pollanen, 2005; Simons, 1995, 2000; Sinickas, 2007; Tonge et
al., 2000; Van Aken et al., 2005)
22/16 (Azofra et al., 2003; Bauer et al., 2004; Bunton et al., 1997; de
57. Once improvement
Waal, 2002; Farris et al., in press; Godener & Soderquist,
actions/strategies are
2004; Kaplan & Norton, 2008a; Kaydos, 1999; Mankins &
determined, action
Steele, 2005; Marr, 2006; Melkers & Willoughby, 2005;
plans are clearly
Moulang, 2007; Moullin, 2004; Neely & Jarrar, 2004; Neely et
defined/revised and
al., 2006; Simons, 1995)
documented (e.g.,
tasks, priorities, etc.)
58. We use performance 22/17 (Assiri et al., 2006; Bloom & Van Reenen, 2007; Bunton et al.,
1997; Cavalluzzo & Ittner, 2004; Chan, 2004; Godener &
information to decide
Soderquist, 2004; Ho & Chan, 2002; Holzer & Yang, 2004;
how resource should
Howell, 2006; Julnes & Holzer, 2001; Kaydos, 1999; Mankins
be allocated or altered
& Steele, 2005; Melkers & Willoughby, 2005; Najmi et al.,
to support
2005; Pollanen, 2005; Simons, 1995, 2000)
improvement
actions/strategies
11/6 (Assiri et al., 2006; Bunton et al., 1997; Farris et al., in press;
59. Structured methods
Neely & Jarrar, 2004; Neely et al., 2006; Neely & Najjar,
and tools are used to
2006)
support decisionmaking and actionplanning
8/3 (Behn, 2003; Henri, 2006c; Meekings & Povey, 2007)
60. We make decisions
when it is clear that
actions are needed
12/9 (Bauer et al., 2004; Bunton et al., 1997; de Waal, 2002; Elg,
61. We use performance
2007; Godener & Soderquist, 2004; Holzer & Yang, 2004;
information to decide
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Themes

Item/
Ref
count

References

Kaplan & Norton, 2008a, 2008b; Neely et al., 2006)
on the best course of
action to address
problem areas
8/8 (Ammons & Rivenbark, 2008; Assiri et al., 2006; Chan, 2004;
62. Performance
Julnes & Holzer, 2001; Kald & Nilsson, 2000; Melkers &
information is used to
Willoughby, 2005; Pollanen, 2005)
make operational
decisions.
6/5 (Behn, 2003; Cavalluzzo & Ittner, 2004; Greiling, 2005;
63. We use performance
Howell, 2006; Pollanen, 2005)
information to plan or
revise budget
8/7 (Behn, 2003; Bunton et al., 1997; Johnston et al., 2002;
64. Decision we make
Martins, 2000; Martins & Salerno, 1999; Najmi et al., 2005;
support proactive
Thakkar et al., 2007)
performance
improvement
Implementing
21/13 (Assiri et al., 2006; Bond, 1999; Bourne et al., 2005; Eckerson,
65. Decision made are
2006; Godener & Soderquist, 2004; Howell, 2006; Ittner &
[implemented and] put
Larcker, 2003; Johnston et al., 2002; Kaydos, 1999; Kuwaiti,
into action
2004; Meekings & Povey, 2007; Najmi et al., 2005; Neely et
al., 2006)
2/2 (Chang & Morgan, 2000; Greiling, 2005)
66. We [take action to]
implement decisions
in a timely manner
3/2 (Howell, 2006; Meekings, 2005)
67. Successful changes
are deployed in other
relevant work
areas/processes
4/3 (Kennerley & Neely, 2002a; Meekings, 2005; Meekings &
68. Sufficient resources
Povey, 2007)
[and management
attention] are allocated
for implementing
improvement
actions/strategies
2/2 (Howell, 2006; Van Aken et al., 2005)
69. Structured methods
and tools are used to
facilitate
implementation of
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Themes

Item/
Ref
count

References

decisions
Disseminating
49/22 (Assiri et al., 2006; Bauer et al., 2004; Beata, 2003; Bloom &
70. Performance
Van Reenen, 2007; Bunton et al., 1997; de Waal, 2002; de
information and
Waal, 2003; Farris et al., in press; Forza & Salvador, 2000;
review findings are
Godener & Soderquist, 2004; Heras et al., 2004; Howell, 2006;
openly communicated
Kaydos, 1999; Kerssens-van Drongelen & Fisscher, 2003;
to internal
Meekings, 1995; National Partnership for Reinventing
stakeholders within
Government, 1999; Neely et al., 2006; Pollanen, 2005; Simons,
the organization
2000; Thakkar et al., 2007; Tonge et al., 2000; Ukko et al.,
2007)
25/19 (Behn, 2003; Bird et al., 2005; Bunton et al., 1997; Chan,
71. Performance
2004; de Waal, 2002; Elg, 2007; Farris et al., in press; Greiling,
information is
2005; Hacker & Brotherton, 1998; Ho & Chan, 2002; Julnes &
communicated to
Holzer, 2001; Kald & Nilsson, 2000; Melkers & Willoughby,
external stakeholders
2005; National Partnership for Reinventing Government, 1999;
Pollanen, 2005; Simons, 2000; Thakkar et al., 2007; Tonge et
al., 2000; Van Aken et al., 2005)
(Bauer et al., 2004; Chang & Morgan, 2000; Farris et al., in
15/8
72. Performance
press; Martins, 2000; Meekings, 1995; National Partnership for
information and
Reinventing Government, 1999; Neely & Jarrar, 2004; Spitzer,
review findings are
2007)
shared with internal
and external
stakeholders in a userfriendly format
18/8 (Bunton et al., 1997; Chenhall, 2005; Kennerley & Neely,
73. Performance
2003; Kueng, 2002; Martins & Salerno, 1999; Meekings, 1995;
information and
National Partnership for Reinventing Government, 1999;
review findings are
Spitzer, 2007)
shared with internal
and external
stakeholders through a
variety of mechanisms
Storing
10/6 (Assiri et al., 2006; Chang Lee et al., 2005; Chenhall, 2005;
74. Best practices are
Kennerley & Neely, 2003; Kueng, 2002; Neely et al., 2006)
stored and readily
available within the
organization
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Themes

75. Instruments or
information systems
are used to store and
make available
information and
knowledge
76. Historical
performance are
stored and accessible
77. Lessons learned, best
practices, and changes
to the review process
are defined and
documented
78. Review findings are
documented for future
reference and use

Item/
References
Ref
count
9/7 (Andersen & Fagerhuaug, 2002; Chang Lee et al., 2005; JerezGómez et al., 2005; Kueng, 2002; Martins & Salerno, 1999;
Meekings, 2005; Neely et al., 2006)

5/4

(Andersen & Fagerhuaug, 2002; Forza & Salvador, 2000;
Kueng, 2002; Kuwaiti, 2004)

1/1

(Farris et al., in press)

1/1

(Neely et al., 2006)

Table C- 2 Potential PM USE Survey Items.
Themes

Survey items

1. Systematic procedures for collecting
performance data are clearly defined
2. Tools to collect performance data are
effective and efficient
3. Data collected for the review process
are reliable and valid
4. We collect data on progress of
improvement actions for our review
process
5. Context data are collected to help
decision makers better understand
meaning of performance levels
6. Data for the performance review
process are collected on timely basis
7. Performance information are portrayed
using visual and graphical methods

Procedures for collecting performance data are well
defined.
Methods and tools used to acquire performance data
are effective.
Performance data collected to support the review
process are reliable and valid.
Data are collected to monitor progress of
implementing improvement actions.

8. Performance information is organized
in meaningful ways to decision makers

Performance portrayals and/or reports are organized
in simple and meaningful ways for decision makers.

Background and context data are obtained to help
decision makers better understand performance data.
Data for our review process are collected on a timely
basis.
Visual and graphical methods are used to create
portrayals of performance information.
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Themes

Survey items

9. Procedures and formats for preparing
performance information are clearly
defined.
10. Performance information is updated in a
timely manner

Procedures for preparing performance portrayals
and/or reports are well defined.

11. Performance information is sufficiently
and accurately prepared
12. Performance information summarize
current performance levels on key
performance measure
13. Performance information summarizes
how current performance compared to
expectations (targets, benchmark, etc.)
14. Methods and tools for preparing
performance information are effective
and efficient
15. Performance information summarizes
variability and trends overtime for key
performance measure
16. Performance information is reported
and shared in a structured process such
as formal review meeting
17. Performance information distributed
includes progress on improvement
actions and strategies
18. Performance information distributed
includes performance on key
performance measures
19. Performance information is reviewed
on a regular basis
20. Performance information is distributed
sufficiently in advance of the review
meeting to allow decision makers to
prepare for the review
21. Performance information is distributed
through variety of means
22. Definitions of performance measures
are clearly understood by decision
makers
23. Performance information is understood
by decision makers
24. Performance measures are operationally

Performance portrayals and/or reports provide
accurate information for our review process.
Performance portrayals and/or reports effectively
show current performance levels for key measures.

Performance portrayals and/or reports are updated in
a timely manner.

Performance portrayals and/or reports effectively
show how performance on key measures compares to
expectations (e.g., targets, benchmarks, etc.)
Methods and tools used to create performance
portrayals and reports are effective.
Performance portrayals and/or reports effectively
show variability and trends over time for key
measures.
Performance information is reported and shared in a
structured process such as a formal review meeting.
Progress on improvement actions and strategies is
reported to decision makers.
Results on key performance measures are distributed
to relevant decision makers.
We review performance information on a regular
basis.
Performance information is distributed to decision
makers promptly and sufficiently in advance of the
review meeting
Performance information is distributed to decision
makers using multiple mechanisms.
Definitions of key performance measures are clearly
understood by all decision makers.
We understand the performance portrayals and
reports presented to us.
Performance measures we review are operationally
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Themes

Survey items

defined in appropriate ways
25. Compare performance with
performance of similar units or
organizations
26. Identify deviations in performance
levels by comparing it to expectations
or targets
27. Apply appropriate data analysis tools or
methods
28. Compare current performance to
historical performance to identify trend
29. Decision makers directly involved in
the analysis of performance information
30. Applying statistical thinking to
understand variability in performance
levels overtime

defined in appropriate ways.
We compare current performance levels with
performance of similar units or organizations.

31. Identify causes/reasons to explain
performance results
32. We are able to focus our attention on
the most critical areas based on insights
gained.
33. Apply appropriate data analysis tools or
methods to help extract insight from
performance information
34. Taking an integrated/holistic
perspective in extracting insight from
performance information
35. Taking context information into
account when trying to explaining or
understanding performance
36. Proposed/hypothesized causal
relationships between performance
measures and improvement
actions/strategies are verified and
tested.
37. Proposed/hypothesized causal
relationships between performance
measures are verified and tested.
38. Performance information and findings
are used to verify assumptions about the
business
39. Causal relationships between
performance measures are clearly

We seek to identify causes to explain current
performance results.
The insights we gain in the performance review
process enable us to focus our attention on the most
critical areas.
We use structured methods and tools to seek causes
to explain current performance and identify insights.

We compare current performance levels to
expectations such as goals or targets to identify
performance gaps.
Methods and tools use to analyze performance
levels and trends are effective
We compare current performance levels to historical
performance to identify trends over time.
Decision makers are directly involved in analyzing
performance information.
We assess and understand variation in performance
levels of key performance measures.

We take a holistic perspective when we create
insights and meaning from performance information
We consider relevant context information when
trying to explain and understand performance results.
We test and verify the impact of improvement
actions and strategies on performance measures.

We test and verify causal relationships between
different performance measures.
We use performance information and findings to
verify our assumptions about the business.
We clearly define proposed causal relationships
between different performance measures.
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Themes
defined
40. Causal relationships between
performance measures and
improvement actions/strategies are
clearly defined
41. Quantitative methods and/or tools used
to test proposed/hypothesized causal
relationships
42. Proposed/hypothesized causal
relationships are portrayed
43. Proposed/hypothesized causal
relationships are revised based on new
evidences when appropriate
44. Performance information enables us to
anticipate the future direction of the
company
45. We use performance information to
project future performance
46. Structured analysis methods and/or
tools are used to predict future
performance
47. Structured problem solving tools and
methods are used to identify possible
improvement actions/strategies
48. Stakeholders are engaged in identifying
potential solutions and improvement
actions
49. Potential improvement
actions/strategies are identified
50. Potential improvement
actions/strategies are evaluated based
on facts and review findings
51. Potential improvement
actions/strategies are evaluated based
on their strategic importance
52. Potential improvement
actions/strategies are evaluated based
on expected return on investment (i.e.,
costs vs. benefits)
53. Alternative course of actions are
evaluated based on well-defined criteria

Survey items
We make predictions about how planned
improvement actions/strategies will impact
performance on key measures.
We use quantitative methods and/or tools to test
hypothesized causal relationships.
We use visual representations such as a strategy map,
causal map etc. to portray hypothesized causal
relationships.
Our hypothesized causal relationships are revised
based on new evidence when appropriate.
The performance information we review enables us
to anticipate the future direction of the organization.
Based on our review of performance information, we
predict future performance on key measures.
We use structured methods and tools to predict
future performance.
We use structured problem solving methods and
tools to identify possible improvement
actions/strategies.
Relevant stakeholders such as employees and
managers are engaged in identifying potential
solutions and improvement actions.
Once problems or opportunities are identified, we
define potential improvement actions/strategies.
We evaluate potential improvement
actions/strategies based on facts and performance
review findings.
We compare potential improvement actions by
considering their strategic importance.
We consider both costs and benefits for each
potential improvement actions before selecting a
course of action.
We evaluate potential alternative actions based on
well-defined criteria.
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Themes
54. Structured analysis method and tools
are used to evaluate and compare
potential alternative actions
55. We use performance information to
define ore revise our strategic plan and
priorities
56. Clear targets and goals for performance
measures are defined or revised
57. Once improvement actions/strategies
are determined, action plans are clearly
defined/revised and documented (e.g.,
tasks, priorities, etc.)
58. We use performance information to
decide how resource should be
allocated or altered to support
improvement actions/strategies
59. Structured methods and tools are used
to support decision-making and actionplanning
60. We make decisions when it is clear that
actions are needed
61. We use performance information to
decide on the best course of action to
address problem areas
62. Performance information is used to
make operational decisions.
63. We use performance information to
plan or revise budget
64. Decision we make support proactive
performance improvement
65. Decision made are [implemented and]
put into action
66. We [take action to] implement
decisions in a timely manner
67. Successful changes are deployed in
other relevant work areas/processes
68. Sufficient resources [and management
attention] are allocated for
implementing improvement
actions/strategies
69. Structured methods and tools are used
to facilitate implementation of decisions

Survey items
We use structured methods and tools to evaluate and
compare potential alternative actions.
We use performance information to define or revise
our strategic plan and priorities.
We define or revise targets or goals for our
performance measures based on performance
information.
Once improvement actions/strategies are determined,
we define clear action plans with tasks, priorities,
etc.
Based on our performance review, we decide how
resources should be allocated or altered to support
implementation of improvement actions/strategies.
We use structured methods and tools to support
decision-making and action-planning.
We make decisions when it is clear that action is
needed.
Based on our performance review, we decide on the
best course of action to address problem areas.
We use performance information to support
operational decision-making.
We use performance information to plan or revise
our budgets.
We proactively identify improvements based on our
performance review.
Decisions we make are put into action.
Action plans for improvement are implemented in a
timely manner.
If a solution is successful, we deploy it in other
relevant work areas/processes..
We allocate sufficient attention and resources to
implement improvement actions/strategies.
We use structured methods and tools such as project
management tools to facilitate implementation of
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Themes
70. Performance information and review
findings are openly communicated to
internal stakeholders within the
organization
71. Performance information is
communicated to external stakeholders
72. Performance information and review
findings are shared with internal and
external stakeholders in a user-friendly
format
73. Performance information and review
findings are shared with internal and
external stakeholders through a variety
of mechanisms
74. Best practices are stored and readily
available within the organization
75. Instruments or information systems are
used to store and make available
information and knowledge
76. Historical performance are stored and
accessible
77. Lessons learned, best practices, and
changes to the review process are
defined and documented
78. Review findings are documented for
future reference and use

Survey items
decisions.
We communicate performance information and
review findings to internal stakeholders within the
organization.
We communicate performance information to
external stakeholders outside the organization.
The performance information shared with
stakeholders is organized in a simple and meaningful
way.
Performance information and review findings are
shared with stakeholders using multiple mechanisms.
Best practices for improvement are stored and are
accessible within our organization.
Performance information and knowledge are stored
and made accessible using effective methods and
tools.
Historical performance is documented and made
available for decision-makers and stakeholders.
We identify and document any lessons learned, best
practices and changes to our review process.
Review findings are documented for future reference
and use.
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Appendix D. Instruction to Content Validity Questionnaire
EXPERT SURVEY ON PERFORMANCE MEASUREMENT SYSTEM USE
Researchers at the Enterprise Engineering Research Lab at Virginia Tech are conducting a study on
how managers use performance measurement systems to support decision-making. Because of your
expertise in this area, we are asking for your help in evaluating potential survey questionnaire items
which we intend to use to assess performance measurement system use. We are asking for your
feedback prior to pilot testing the survey. The question items we are asking you to evaluate
represent a sub-set of the full research survey that will be used – that is, we are only including here
the question items related to use practices for performance measurement. The target respondents
for the survey are managers who regularly participate in a performance review process and
meetings. Additional background definitions and detailed instructions to complete this survey are
provided below.
Background and Definitions
This overall study aims to investigate the impact of performance measurement system use on
organizational outcomes by examining underlying performance review processes. Definitions of
several key terms used in the questionnaire items are provided in Table D-1. Based on a systematic
review of the literature, fourteen specific processes have been identified. Conceptual definitions of
these processes are shown in Table D-2. Based on these definitions, we ask you to evaluate how
potential survey questionnaire items map to these processes and evaluate how relevant the item is to
the process you assign it to.
Your responses to this expert survey are of tremendous assistance to us in designing the full
research-based survey questionnaire for this study.
Table D- 1 Definitions for Key Performance Measurement Terms.
Term

Definitions

Performance
measurement system

“The formal, information-based routines and procedures managers use to
maintain or alter patterns in organizational activities. These systems focus on
conveying financial and non-financial information that influence decision
making and managerial action taking. The recording, analyzing, and distributing
of this information is embedded in the rhythm of the organization and is often
based on predetermined practices and at preset times in the business cycle.
These systems are designed specifically to be used by managers” (De Waal,
2002, p.5).

Performance review
process (also referred
to as the “review
process”)

The organizational routines that encompass the processes of monitoring,
evaluating, and communicating performance information that lead to decisionmaking and action-taking to aid managers in achieving the goals of their
organization. This process encompasses the performance review meeting (see
below) but also includes activities that occur outside of this meeting.
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Term

Definitions

Performance review
meeting

A formal structured mechanism in which a defined set of people meet together
on a regular basis to monitor, analyze, evaluate, and make decisions about the
performance of their organization. This meeting may also be referred to as
operational review meetings, strategy review meetings, or business review
meetings (adapted from Martinez & Kennerley, 2006, p. 468).

Performance data

Facts or figures collected or obtained for the purpose of tracking progress on
performance measures and on implementation progress improvement
actions/strategies.

Performance
information

Performance data that has been organized, integrated or aggregated into
portrayals and/or reports using charts, graphs, or tables.

Table D- 2 Conceptual Definitions for Performance Measurement System Use Processes.
Sub-process
Gathering
Updating
Reporting
Clarifying
Analyzing

The activities performed or policies instituted pertaining to….
The process of collecting performance data from different sources to provide input to
performance review process.
The process of preparing visual portrayals, reports and presentations to reflect updated
performance information based on new performance data.
The process of distributing and sharing updated performance information to decision
makers.
The process of ensuring a common understanding of how performance measures are
defined or calculated and how performance information is prepared.
The process of assessing performance levels, trends, variability and comparing them to
predetermined goals, targets or standards.

Interpreting

The process of identifying causes to explain current performance and extracting
insights from performance information.

Validating

The process of defining and evaluating relationships between performance measures
and the relationships between improvement actions/strategies and performance
measures
The process of projecting future performance based on current performance and review
process findings.
The process of identifying potential improvement actions/strategies.

Forecasting
Generating
Justifying
Deciding

The process of evaluating potential improvement actions/strategies to identify the best
course of action.
The process of selecting a course of action and specifying action plans.

Implementing

The process of completing actions to put decisions into practice.

Disseminating

The process of distributing performance information and review process findings to
communicate to internal or external stakeholders.

Storing

The process of accumulating performance information, review process findings, and
lessons learned from the performance review process for future reference and use.
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Instructions
The worksheet titled “Questionnaire” in the attached Excel file contains potential survey items
related to the use of performance measurement systems, which we refer to as the “performance
review process.” Because of your expertise in this area, we are asking for your help in evaluating
validity of potential survey questionnaire items which we intend to use to assess performance
measurement system use.
Please note that these items only relate to the use of performance measurement systems. Items
related to design, implementation and refinement phases (e.g., balance of measures, cascading of
measures, refining measures as circumstances changes, etc.) will be assessed as part of other
variables in the full survey questionnaire. In the full survey, respondents will be asked to rate their
level of agreement with each item using: 1= Strongly Disagree; 2= Disagree; 3= Tend to Disagree;
4= Tend to Agree; 5=Agree; 6=Strongly Agree.
To complete this expert survey, we ask you to:
(1) Print this Word file, and in particular please have the list of definitions (on page 2 of this
document) accessible to refer to as you complete the expert survey.
(2) Read the conceptual definition for each of the 14 processes before evaluating any of the survey
items. The worksheet titled “Definitions” in the Excel file also contains the definitions for your
convenience.
(3) Open the Excel file: “Content Validity Questinaire.xls” to begin this expert survey.
(4) For each of the 78 potential survey items:
a.
Read each item carefully;
b.
Next, using the pull-down menu, please select only one of the 14 processes that you believe
the item most relates to;
c.
Then evaluate how strongly the item relates to the process you selected on a 4-point scale
ranging from 1= not relevant to 4 = highly relevant;
d.
Provide any comments for any item (e.g., to improve the relevance to managers engaged in a
performance review process, clarity of the item, etc.).
(5) Evaluate the comprehensiveness of the entire survey instrument (Question #79), including
suggesting any items you think are missing related to use of performance information or
suggesting removing any items that you think are not relevant or necessary.
(6) Save your responses in the excel file and name your file in the following format:
CVQ_YourInitial.xls and e-mail it back to pimsinee@vt.edu by March 31, 2009.
If you have any difficulties with the excel file, please contact pimsinee@vt.edu.
Thank you for your feedback to help improve this research study!
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Appendix E. Content Validity Results
PM Use Items

1. Procedures for collecting performance data
are well defined.
2. Methods and tools used to acquire
performance data are effective.
3. Performance data collected to support the
review process are reliable and valid.
4. Data are collected to monitor progress of
implementing improvement actions.
5. Background and context data are obtained to
help decision makers better understand
performance data.
6. Data for our review process are collected on
a timely basis.
7. Visual and graphical methods are used to
create portrayals of performance information.
8. Performance portrayals and/or reports are
organized in simple and meaningful ways for
decision makers.
9. Procedures for preparing performance
portrayals and/or reports are well defined.
10. Performance portrayals and/or reports are
updated in a timely manner.
11. Performance portrayals and/or reports
provide accurate information for our review
process.

Intended
Dimension

No. of Expert ICorrectly
CVI
Assigned
7
0.86

Evaluation

Decision

GA

No. of Experts
Deemed the item
is relevance
6

Excellent

keep

GA

6

7

0.86

Excellent

keep

GA

6

7

0.86

Excellent

keep

GA

4

3

0.33

Poor

drop

GA

5

4

0.75

Good

drop

GA

7

7

1.00

Excellent

keep

UP

5

6

0.83

Excellent

keep

UP

6

3

0.67

Fair

Added
Back

UP

4

5

0.60

Fair

drop

UP

7

7

1.00

Excellent

keep

UP

4

4

0.50

Poor

drop
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12. Performance portrayals and/or reports
effectively show current performance levels
for key measures.
13. Performance portrayals and/or reports
effectively show how performance on key
measures compares to expectations (e.g.,
targets, benchmarks, etc.)
14. Methods and tools used to create
performance portrayals and reports are
effective.
15. Performance portrayals and/or reports
effectively show variability and trends over
time for key measures.
16. Performance information is reported and
shared in a structured process such as a formal
review meeting.
17. Progress on improvement actions and
strategies is reported to decision makers.
18. Results on key performance measures are
distributed to relevant decision makers.
19. We review performance information on a
regular basis.
20. Performance information is distributed to
decision makers promptly and sufficiently in
advance of the review meeting
21. Performance information is distributed to
decision makers using multiple mechanisms.

Intended
Dimension

No. of Expert ICorrectly
CVI
Assigned
2
N/A

Evaluation

Decision

UP

No. of Experts
Deemed the item
is relevance
5

N/A

drop

UP

5

2

N/A

N/A

drop

UP

3

6

0.50

Poor

drop

UP

5

2

N/A

N/A

drop

RE

7

6

1.00

Excellent

keep

RE

6

3

0.67

Fair

drop

RE

6

7

0.86

Excellent

keep

RE

6

3

1.00

Excellent

keep

RE

6

6

0.83

Excellent

keep

RE

5

5

0.60

Fair

drop
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22. Definitions of key performance measures
are clearly understood by all decision makers.
23. We understand the performance portrayals
and reports presented to us.
24. Performance measures we review are
operationally defined in appropriate ways.
25. We compare current performance levels
with performance of similar units or
organizations.
26. We compare current performance levels to
expectations such as goals or targets to identify
performance gaps.
27. Methods and tools use to analyze
performance levels and trends are effective
28. We compare current performance levels to
historical performance to identify trends over
time.
29. Decision makers are directly involved in
analyzing performance information.
30. We assess and understand variation in
performance levels of key performance
measures.
31. We seek to identify causes to explain
current performance results.
32. The insights we gain in the performance
review process enable us to focus our attention
on the most critical areas.

Intended
Dimension

No. of Expert ICorrectly
CVI
Assigned
7
1.00

Evaluation

Decision

CL

No. of Experts
Deemed the item
is relevance
7

Excellent

keep

CL

7

7

1.00

Excellent

keep

CL

5

6

0.67

Fair

AN

6

6

0.83

Excellent

Added
Back
keep

AN

7

7

1.00

Excellent

keep

AN

6

6

0.83

Excellent

keep

AN

6

7

0.86

Excellent

keep

AN

3

5

0.20

Poor

drop

AN

7

5

1.00

Excellent

keep

IN

7

7

1.00

Excellent

keep

IN

5

4

1.00

Excellent

keep
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33. We use structured methods and tools to
seek causes to explain current performance and
identify insights.
34. We take a holistic perspective when we
create insights and meaning from performance
information
35. We consider relevant context information
when trying to explain and understand
performance results.
36. We test and verify the impact of
improvement actions and strategies on
performance measures.
37. We test and verify causal relationships
between different performance measures.
38. We use performance information and
findings to verify our assumptions about the
business.
39. We clearly define proposed causal
relationships between different performance
measures.
40. We make predictions about how planned
improvement actions/strategies will impact
performance on key measures.
41. We use quantitative methods and/or tools
to test hypothesized causal relationships.
42. We use visual representations such as a
strategy map, causal map etc. to portray

Intended
Dimension

No. of Expert ICorrectly
CVI
Assigned
7
0.86

Evaluation

Decision

IN

No. of Experts
Deemed the item
is relevance
6

Excellent

keep

IN

6

6

1.00

Excellent

keep

IN

7

4

1.00

Excellent

keep

VA

7

5

1.00

Excellent

keep

VA

6

6

0.83

Excellent

keep

VA

6

4

1.00

Excellent

keep

VA

7

4

1.00

Excellent

keep

VA

7

5

1.00

Excellent

keep

VA

6

5

0.80

Excellent

keep

VA

6

3

1.00

Excellent

keep
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hypothesized causal relationships.
43. Our hypothesized causal relationships are
revised based on new evidence when
appropriate.
44. The performance information we review
enables us to anticipate the future direction of
the organization.
45. Based on our review of performance
information, we predict future performance on
key measures.
46. We use structured methods and tools to
predict future performance.
47. We use structured problem solving
methods and tools to identify possible
improvement actions/strategies.
48. Relevant stakeholders such as employees
and managers are engaged in identifying
potential solutions and improvement actions.
49. Once problems or opportunities are
identified, we define potential improvement
actions/strategies.
50. We evaluate potential improvement
actions/strategies based on facts and
performance review findings.
51. We compare potential improvement
actions by considering their strategic
importance.

Intended
Dimension

No. of Experts No. of Expert IDeemed the item Correctly
CVI
is relevance
Assigned

Evaluation

Decision

VA

6

3

1.00

Excellent

keep

FO

5

4

1.00

Excellent

keep

FO

6

7

0.86

Excellent

keep

FO

6

7

0.86

Excellent

keep

GE

4

6

0.50

Poor

drop

GE

7

7

1.00

Excellent

keep

GE

7

6

1.00

Excellent

keep

JU

6

6

0.83

Excellent

keep

JU

5

6

0.83

Excellent

keep
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52. We consider both costs and benefits for
each potential improvement actions before
selecting a course of action.
53. We evaluate potential alternative actions
based on well-defined criteria.
54. We use structured methods and tools to
evaluate and compare potential alternative
actions.
55. We use performance information to define
or revise our strategic plan and priorities.
56. We define or revise targets or goals for our
performance measures based on performance
information.
57. Once improvement actions/strategies are
determined, we define clear action plans with
tasks, priorities, etc.
58. Based on our performance review, we
decide how resources should be allocated or
altered to support implementation of
improvement actions/strategies.
59. We use structured methods and tools to
support decision-making and action-planning.
60. We make decisions when it is clear that
action is needed.
61. Based on our performance review, we
decide on the best course of action to address
problem areas.

Intended
Dimension

No. of Expert ICorrectly
CVI
Assigned
6
0.83

Evaluation

Decision

JU

No. of Experts
Deemed the item
is relevance
5

Excellent

keep

JU

6

4

1.00

Excellent

keep

JU

5

6

0.67

Fair

drop

DE

4

2

N/A

N/A

drop

DE

6

0

N/A

N/A

drop

DE

6

6

0.83

Excellent

keep

DE

6

5

0.80

Excellent

keep

DE

4

5

0.60

Fair

drop

DE

6

6

1.00

Excellent

keep

DE

6

5

0.80

Excellent

keep
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62. We use performance information to
support operational decision-making.
63. We use performance information to plan or
revise our budgets.
64. We proactively identify improvements
based on our performance review.
65. Decisions we make are put into action.
66. Action plans for improvement are
implemented in a timely manner.
67. If a solution is successful, we deploy it in
other relevant work areas/processes..
68. We allocate sufficient attention and
resources to implement improvement
actions/strategies.
69. We use structured methods and tools such
as project management tools to facilitate
implementation of decisions.
70. We communicate performance information
and review findings to internal stakeholders
within the organization.
71. We communicate performance information
to external stakeholders outside the
organization.
72. The performance information shared with
stakeholders is organized in a simple and
meaningful way.
73. Performance information and review

Intended
Dimension

No. of Expert ICorrectly
CVI
Assigned
5
1.00

Evaluation

Decision

DE

No. of Experts
Deemed the item
is relevance
7

Excellent

keep

DE

5

2

N/A

N/A

drop

DE

5

5

0.80

Excellent

keep

IM
IM

6
6

7
7

0.86
0.86

Excellent
Excellent

keep
keep

IM

3

2

N/A

N/A

drop

IM

5

5

0.80

Excellent

keep

IM

5

7

0.71

Good

Added
Back

DI

6

7

0.86

Excellent

keep

DI

5

7

0.71

Good

drop

DI

6

5

0.80

Excellent

keep

DI

6

6

0.83

Excellent

keep
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findings are shared with stakeholders using
multiple mechanisms.
74. Best practices for improvement are stored
and are accessible within our organization.
75. Performance information and knowledge
are stored and made accessible using effective
methods and tools.
76. Historical performance is documented and
made available for decision-makers and
stakeholders.
77. We identify and document any lessons
learned, best practices and changes to our
review process.
78. Review findings are documented for future
reference and use.

Intended
Dimension

No. of Experts No. of Expert IDeemed the item Correctly
CVI
is relevance
Assigned

Evaluation

Decision

ST

5

7

0.71

Good

drop

ST

6

7

0.86

Excellent

keep

ST

6

5

0.80

Excellent

keep

ST

6

7

0.86

Excellent

keep

ST

6

6

1.00

Excellent

keep
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Appendix F. General Information about Respondents in Pilot Study
Table F- 1 Profile of Respondents.
Current Role
Head of the organization/Executive
Senior manager
Middle manager
Professional/Technical staff
Staff Member
Others
Sector
Private
Public
Total Annual Revenue
Less than $10 million
$10 million to $50 million
$51 million to $100 million
$101 million to $1 billion
$1.1 billion to $5 billion
$5.1 billion to $10 billion
Greater than $10 billion
Don't know/Prefer not to disclose
Organizational Size
Less than 75 employees
75 - 249 employees
250 - 499 employees
500 - 999 employees
1,000 - 4,999 employees
5,000 - 9,999 employees
10,000 or greater employees
Don't know/Prefer not to disclose
Industry
Agriculture, Forestry, Fishing and Hunting
Mining, Quarrying, and Oil and Gas Extraction
Manufacturing
Transportation and Warehousing
Finance and Insurance, and Real Estate
Professional, Scientific, and Technical Services
Health Care and Social Assistance
Other Services (except Public Administration)
Public Administration

%
16.0
28.0
36.0
4.0
12.0
4.0
%
38.0
62.0
%
5.3
21.1
10.5
31.6
5.3
5.3
21.1
%
10.0
12.0
18.0
14.0
34.0
2.0
8.0
2.0
%
10.0
2.0
44.0
2.0
12.0
4.0
8.0
6.0
12.0

Tenure in Current Role
Less than 2 years
2-5 years
5-10 years
More than 10 years
Tenure in Organization
Less than 2 years
2-5 years
5-10 years
More than 10 years
Total Annual Budget
Less than $10 million
$10 million to $50 million
$51 million to $100 million
$101 million to $1 billion
$1.1 billion to $5 billion
$5.1 billion to $10 billion
Greater than $10 billion
Don't know/Prefer not to disclose
Country
Thailand
United States
Germany
Belgium
Czech Republic
Latvia
Netherlands
Philippines
Chile
Finland
Sweden
Italy
United Kingdom

%
16.0
52.0
16.0
16.0
%
8.0
18.0
26.0
48.0
%
9.7
9.7
6.5
35.5
3.2
35.5
%
47.4
19.3
7.0
7.0
3.5
3.5
1.8
1.8
1.8
1.8
1.8
1.8
1.8
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Table F- 2 PR Process and PM System Profile.
Frequency of RP Process
%
Weekly
3.5
Monthly
57.9
Quarterly
19.3
Semiannually
3.5
Annually
10.5
Others
5.3
Number of Meeting Participants
%
Less than 5 people
12.3
5-10 people
26.3
11-15 people
33.3
16-20 people
10.5
21-25 people
1.8
26-30 people
8.8
More than 30 people
7.0
No. of Performance
%
Metrics in the Scorecard
Less than 15 measures
58.0
15-20 measures
20.0
21-30 measures
8.0
More than 30 measures
14.0
Communication Mode of
%
Performance Review Meeting
Face to Face
82.61
Group telephone
7.25
Video Conference
2.90
Internet/Web conference
7.25
Average Times spent in the RP meeting (hr/meeting)
Mean± Std. Dev
4.42 ±5.17
Average Times spent following up outside
the RP meeting (hr/meeting)
Mean± Std. Dev
8.83±10.89

Number of Meeting
attended in past 12 months
1 meeting
2-3 meetings
4-6 meetings
More than 6 meetings
Categories of Performance
Metrics in the scorecard
Product and service
Internal process
Customer
Financial and market
Employees
Leadership and social
responsibility
No. of Performance
Metrics Reviewed
Less than 15 measures
15-20 measures
21-30 measures
More than 30 measures
Significant changes made to the
PM systems
within the past two years
Yes
No
The overall success of changes
to the PM system
Somewhat unsuccessful
Somewhat successful
Mostly successful
Extremely successful

%
3.5
24.6
10.5
61.4
%
85.71
93.88
75.51
67.35
85.71
42.86
%
%
70.6
17.6
5.9
5.9
%

62.7
37.3
%
10.0
23.3
43.3
23.3
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Appendix G Additional Sampling Frame
Table G-1 Industry Break Down for Purchased Samples
with Revenues Between 10 Million to 1 Billion US Dollars.
NAICS
CODE
11/21
54/56
33
55
61
22
52
31/72
62/32
31-33
54/71
53/23
44-45/42
81
51
51
48-49
72
Grand Total

Industry
Agriculture & Mining
Business Services
Computers & Electronics
Conglomerate
Education
Energy & Utilities
Financial Services
Food & Beverages
Healthcare & Pharmaceuticals
Manufacturing
Media & Entertainment
Real Estate & Construction
Retail & Wholesale
Services
Software & Internet
Telecommunications
Transportation & Storage
Travel & Accommodation

No. Record
Received
233
118
256
21
121
384
121
265
620
54
116
361
17
138
92
105
21
3,043

Adjusted % based on
Fortune 1000
7.66%
3.88%
8.41%
0.00%
0.69%
3.98%
12.62%
3.98%
8.71%
20.37%
1.77%
3.81%
11.86%
0.56%
4.53%
3.02%
3.45%
0.69%
100%
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Table G-2 Baldrige Program and Research Network.
Research
Network

Research Network Description

Baldrige
Program

Baldrige National Quality Program
Winners 1988-2009
Iowa Recognition for Performance
Excellence 2001-2008
Maryland Performance Excellence
Award 2001-2008
Michigan Quality Leadership Award
2004-2009
The Minnesota Quality Award 20002008
The U.S. Senate Productivity and
Quality Award for Virginia 2001-2008
The Washington State Quality Award
2000-2009
Virginia Philpott Manufacturing
Extension Partnership
Members of Virginia Tech’s Capstone
Senior Design Program
IERC Attendees
Vlerick Leuven Gent Management
School MBA Program Participants,
Gent, Belgium
Dr. Letens, Royal Military Academy
and Belgian Armed Forces, Brussels,
Belgium
Dr. Sluismans and Dr. Lommelen,
UNU-MERIT, The Netherlands
Dr. Martins, Federal University of Sao
Carlos, Sao Paulo, Brazil
The Federation of Thai Industries

Others

Number of
Invitation
Sent
54

No. of
Responses
4

No. of
Usable
Responses
2

15

28

10

N/A

1

1

55

4

4

N/A
N/A

2
12

3

N/A

15

8

N/A

2

1

250

77

36

N/A

95

39

32
14
25
15
70
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Table G-3 Online Forums.
Online
Forum group
Performance
Measurement
Forum

Online Forum Subgroup

Performance Measurement group
members on LinkedIn
PMA Forum on Yahoo Group
BSC Online Community
Corporate Performance
Measurement Group on LinkedIn
BSC-related
Balanced Scorecard /Strategy Office
LinkedIn
Executives Group Members on
Groups
LinkedIn
Balanced Scorecard and Dashboard
Group on LinkedIn
Balanced Scorecard Group on
LinkedIn
Balanced Scorecard Practitioners
Global Network on LinkedIn
Balanced Scorecard Designer
Network on LinkedIn
Business
Baldrige Quest for Excellence on
Excellence
LinkedIn
Forum
Business Excellence Professionals
on LinkedIn
EFQM Excellence in Public Sector
EFQM Expert Group
Others
PMI Belgium website
PMI Belgium Chapter on LinkedIn
Global Lean & 6 Sigma Network on
LinkedIn
Lean and 6 Sigma group
Organization Development Network
on LinkedIn
IE Network Group on LinkedIn
Business Improvement, Change
Management & Turnaround Group
on LinkedIn
*As of October, 2010.

No. of
members*

No. of
Responses

452

9

No. of
Usable
Responses
6

1493
3010
4409

41
1
2

7
-

274

7

3

851

10

6

910

13

3

2,332

13

3

545

16

4

249

6

4

3,155

3

1

123
279
N/A
397
7,879

12
6
-

3
-

288
9,395

3

-

3174
7,504

10
-

1
-
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Appendix H. Survey Questionnaire
Survey on Performance Measurement System Use
Thank you, in advance, for participating in this study on performance measurement systems. This
research is being conducted by the Enterprise Engineering Research Lab at Virginia Tech, and findings
will be used to determine which performance measurement activities appear to be the most important in
creating positive organizational results. Your participation is extremely valuable to the success of this
research.
This survey should take about 25-30 minutes to complete. You are not required to answer every question.
However, some questions must be answered in order to demonstrate that you are eligible to participate in
this study. If you are not able to complete the survey in one sitting (i.e., you have to interrupt your work),
you may click the "Save and continue later" button at the top right hand corner of any of the survey pages
and provide your e-mail address to save your responses. A unique URL link will be e-mailed to you to
allow you to return to the survey later. When you are ready to continue the survey, simply click on the
new survey link in the e-mail. Further, you may discontinue participation at any time without penalty.
This study and your responses are completely confidential; only the researchers will have access to survey
responses. If you prefer to work in print form or have any questions regarding this research study, please
contact the study leader, Pimsinee Chearskul (pimsinee@vt.edu) or the senior researcher, Dr. Eileen Van
Aken (evanaken@vt.edu). You may also contact, Dr. David M. Moore (moored@vt.edu) if you have any
questions about your rights as a participant in this study.
To begin, please enter below [the Respondent ID you received via e-mail/the Access code you received
from the invitation] to log into the survey, and then click the “Next” button below:
Your 5 digit [Respondent ID/Access Code]:
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Section 1: Background Information
The questions in this Section ask general information about your organization’s performance
measurement system (or performance scorecard).
Please review the following definitions BEFORE answering any questions in this Section.
Definitions of Key Terms:
Performance review process: The set of organizational activities and tools used to monitor, evaluate,
and communicate performance information to aid managers in making decisions and taking action to
achieve the goals of the organization. The performance review process includes activities that occur
within the performance review meeting (see below) and in between meetings.
Performance review process meeting: A formal meeting in which a defined group of people comes
together on a regular basis to monitor, evaluate and make decisions about performance of their
organizational unit. This meeting may also be referred to as an operational review meeting, a strategy
review meeting, or a business review meeting.
It may be that you participate regularly in several different performance review processes for different
“organizational units” within your organization. An organizational unit may be a company, plant, regional
unit, business unit, department, etc. Please select the organizational unit and performance review process
in which you participate most frequently. Then, please answer all questions in this entire survey focusing
only on this one organizational unit and its associated performance review process and meetings.
1. Which organizational level best describes the organizational unit that you have in mind?[Required]
1. Department level
2. Plant/Facility level
3. Business Unit level
4. Corporate/Company level
5. Other (Please specify ___________________________)
2. What is the name used to refer to the performance review process and meetings that you selected?
[Required]
Meeting name:
________________________________ (e.g., policy deployment meeting,
operational review meeting, etc.)
3. Which frequency best describes how often your performance review meeting occurs?(check only
one): [Required]
1. Weekly or more frequent
2. Monthly
3. Quarterly
4. Semiannually
5. Annually [go to disqualification page]
6. Other (Please specify______________________________________)
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4. How many performance review meetings have you attended in the past 12 months for the
organizational unit you identified earlier? (check only one): [Required]
1. Less than 2 meetings [go to disqualification confirmation page]
2. 2-3 meetings
3. 4-6 meetings
4. More than 6 meetings
5. Prefer not to disclose
5. On average, how many people usually attend the performance review meeting? (check only
one)[required]
1. Less than 5 people
2. 5-10 people
3. 11-15 people
4. 16-20 people
5. 21-25 people
6. 26-30 people
7. More than 30 people
8. Prefer not to disclose
6. On average, how long do the performance review meetings last?: ___________hours per meeting
7. On average, how much time do you usually spend preparing for or working on follow-up items from
the performance review meeting? (This could include updating or reviewing performance reports or
portrayals, working on action items, updating improvement plans, etc.):
____________ hours per meeting
Now, please consider the set of financial and non-financial performance measures used by your
organizational unit (i.e., the performance scorecard) in answering questions 8-10 below.

8. Please indicate below whether there are any performance measures used for the organizational unit,
that relate to each of the following performance categories (check one response for each category):
Product and service measures
Internal process measures
Customer-related measures
Financial and market-related measures
Employee-related measures
Leadership and social responsibility measures

Yes
Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
No

Prefer not to disclose
Prefer not to disclose
Prefer not to disclose
Prefer not to disclose
Prefer not to disclose
Prefer not to disclose

9. How many key performance measures are there in the performance scorecard for the organizational
unit, including financial and non-financial measures? (check only one):
1. Less than 10 measures
2. 10-15 measures
3. 16-20 measures
4. 21-30 measures
5. More than 30 measures
10. How many key performance measures are usually reviewed in the performance review meeting,
including financial and non-financial measures? (check only one):
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1.
2.
3.
4.
5.

Less than 10 measures
10-15 measures
15-20 measures
21-30 measures
More than 30 measures

For the following question, please consider the performance measurement system as a whole. In other
words, think about the performance measures/ indicators, the activities and tools that support their use.
11. Have there been significant changes made to the performance measurement system used by your
organization within the past two years? (Significant changes could include redesigning the set of
measures in the scorecard, automating the performance measurement system, formalizing the
performance review meeting, etc.) (check only one):
1. Yes [go to Question#11b]
2. No [skip to Question#12]
3. Don’t know/Prefer not to disclose [skip to Question#12]
11b. Considering the significant changes you mentioned above, please indicate your level of
agreement with the following statement: “Changes to our performance measurement system
have been successful.” (check only one):
1. Strongly disagree
2. Disagree
3. Tend to disagree
4. Tend to agree
5. Agree
6. Strongly agree
7. Don’t know
Now, please think about the way your performance measurement system (or performance scorecard)
is designed or structured in answering the following questions.

12. Considering your organization’s performance measurement system, please indicate your level of
agreement with each of the following statements (check only one for each statement):
Strongly Disagree Tend Tend to Agree Strongly Prefer
Disagree
to
Agree
Agree not to
Disagree
Answer
We look at the vital few performance
1
2
3
4
5
6
7
measures to evaluate the overall
performance of the organizational unit.
Our management/leadership team agrees
1
2
3
4
5
6
7
on how to measure strategic success.
The performance measures we track are
1
2
3
4
5
6
7
aligned with our organization’s strategy.
The measures we track are controllable by
1
2
3
4
5
6
7
those being evaluated.
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Strongly Disagree Tend Tend to Agree Strongly Prefer
Disagree
to
Agree
Agree not to
Disagree
Answer
The measures we track reflect a good
1
2
3
4
5
6
7
balance between desired results and the
organizational drivers of those results (i.e.,
use of “lagging and leading measures”).
The measures we track reflect a good
1
2
3
4
5
6
7
balance between short-term and long-term
goals.
The measures we track reflect a good
1
2
3
4
5
6
7
balance between financial and nonfinancial performance.
Organizational strategy is consistently
1
2
3
4
5
6
7
communicated
throughout
the
organization.
Specific targets have been set for each of
1
2
3
4
5
6
7
our key performance measures.
Subunits and employees feel ownership of
1
2
3
4
5
6
7
the measures under their responsibility
areas.
The measures we track are consistent
1
2
3
4
5
6
7
across different organizational levels.
The measures we track are cascaded down
1
2
3
4
5
6
7
to team or individual levels.
Our performance measures are linked to
1
2
3
4
5
6
7
reward and recognition systems.
We hold ourselves accountable for
1
2
3
4
5
6
7
improving performance in all key
performance measures.
Our performance measurement system is
1
2
3
4
5
6
7
supported by an easy-to-use technologybased system.
We continually evaluate and improve our
1
2
3
4
5
6
7
performance measures and measurement
system.
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Section 2: Your Organization’s Performance Review Process

In the table below, a number of statements related to the performance review process that you identified
earlier are listed. In these statements, the term “we” refers to those individuals who regularly participate
in the performance review process.

13. Consider the performance review process you indicated earlier. Please indicate your level of
agreement with each of the following statements about the performance review process. (check only
one for each statement):
Strongly Disagree
Disagree

1. We consider relevant

2.

3.

4.

5.

6.

context information when
trying to explain and
understand performance
results.
Based on our review of
performance information,
we predict future
performance on key
measures.
We verify the impact of
improvement actions on
results for key performance
measures.
We identify and document
lessons learned from our
review process (e.g.,
findings, best practices,
etc.).
The performance
information we share with
stakeholders is organized in
a simple and meaningful
way.
We compare our current
performance levels to
expectations such as goals
or targets.

Tend
Tend Agree Strongly Prefer
to
to
Agree
not to
Disagree Agree
Answer
3
4
5
6
7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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Strongly Disagree
Disagree

7. We use performance
information to support
decisions at operational
levels.
8. We use performance
information and findings to
verify our assumptions
about the business.
9. We hypothesize how
planned improvement
actions will impact key
performance measures.
10. The performance review
process enables us to focus
our attention on the most
critical areas.
11. Performance portrayals
and/or reports are updated in
a timely manner.
12. We evaluate potential
improvement actions based
on facts and performance
review findings.
13. We evaluate potential
alternative actions based on
well-defined criteria.
14. Methods and tools used to
collect performance data are
effective.
15. The performance data
collected are reliable and
valid.
16. Procedures for collecting
performance data are welldefined.
17. Based on our performance
review, we decide how
resources should be
allocated or altered to
support implementation of
improvement actions.

Tend
Tend Agree Strongly Prefer
to
to
Agree
not to
Disagree Agree
Answer
3
4
5
6
7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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Strongly Disagree
Disagree

18. We use structured methods
and tools to facilitate
implementation of
improvement actions.
19. We use structured methods
and tools to predict future
performance.
20. Performance data are
collected on a timely basis.
21. The methods and tools we
use to analyze performance
levels and trends are
effective.
22. We seek to identify causes
to explain current
performance levels.
23. We verify the proposed
causal relationships between
different performance
measures.
24. We compare our current
performance levels with
performance of similar units
or organizations.
25. We compare our current
performance levels to
historical performance to
identify trends over time.
26. The performance
information we review
enables us to anticipate the
future direction of the
organization.
27. We communicate
performance information
and review findings to
internal stakeholders within
the organization.
28. We use analysis methods
and tools to test
hypothesized causal
relationships.

Tend
Tend Agree Strongly Prefer
to
to
Agree
not to
Disagree Agree
Answer
3
4
5
6
7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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Strongly Disagree
Disagree

29. We evaluate potential
improvement actions by
considering their strategic
importance.
30. Definitions of key
performance measures are
clearly understood by
everyone.
31. Relevant stakeholders, such
as employees, are engaged
in identifying potential
solutions and improvement
actions.
32. We use visual
representations such as a
strategy map or a causal
map to portray proposed
causal relationships.
33. We use multiple means to
share performance
information and review
findings with stakeholders.
34. We use effective methods to
store and make performance
information and knowledge
available.
35. Performance information is
distributed promptly and
sufficiently in advance of
the performance review
meeting.
36. We consider both costs and
benefits for each potential
improvement action before
selecting a course of action.
37. We understand how the
performance data are
obtained or calculated.
38. We assess and understand
variation in performance
levels of key measures.
39. Visual and graphical
methods are used to portray
performance information.

Tend
Tend Agree Strongly Prefer
to
to
Agree
not to
Disagree Agree
Answer
3
4
5
6
7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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Strongly Disagree
Disagree

40. We allocate sufficient
attention and resources to
implement improvement
actions.
41. We use structured methods
and tools to seek causes to
explain current
performance.
42. Decisions we make support
proactive performance
improvement.
43. Once problems or
opportunities are identified,
we define potential
improvement actions.
44. We take a holistic
perspective when we create
insights and meaning from
performance information.
45. We make decisions to
manage or improve
performance when it is clear
that action is needed.
46. We revise our hypothesized
causal relationships based
on new evidence.
47. Once improvement actions
are determined, we define
clear action plans with tasks,
priorities, etc.
48. Performance portrayals
and/or reports are concise
and meaningful.
49. We define proposed causal
relationships between
different performance
measures.
50. We receive results on key
performance measures on a
regular basis.
51. Decisions we make are put
into action.

Tend
Tend Agree Strongly Prefer
to
to
Agree
not to
Disagree Agree
Answer
3
4
5
6
7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7
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Strongly Disagree
Disagree

52. Historical performance is
documented and made
available for decisionmakers and stakeholders.
53. Based on our performance
review, we decide on the
best course of action to
address problem areas.
54. We understand the
performance portrayals and
reports presented to us.
55. Decisions and findings from
the performance review are
documented for future
reference and use.
56. Action plans for
improvement are
implemented in a timely
manner.
57. The objectives of the review
process are well-defined.
58. Sufficient resources are
allocated for conducting the
performance review process.
59. It is clear who is responsible
for doing what within the
performance review process
(e.g., planning, data
analysis, etc.).
60. Those participating in the
performance review process
have the necessary skill and
knowledge.
61. The right people are
involved in the performance
review process.
62. The way the performance
review process should be
conducted is well-defined
and documented.

Tend
Tend Agree Strongly Prefer
to
to
Agree
not to
Disagree Agree
Answer
3
4
5
6
7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

323

Strongly Disagree
Disagree

63. When we conduct the
review process, we adhere
to the defined objectives and
procedures.
64. Measures are used to
determine the effectiveness
of the performance review
process (e.g., time and cost
of data collection, quality of
performance information,
etc.).
65. We periodically evaluate the
effectiveness of the
performance review process.
66. If necessary, we make
changes to the performance
review process to improve
its effectiveness.
67. The benefits from the
performance review process
outweigh the costs
associated with the process.
68. The review process has
contributed to the success of
my organizational unit.

Tend
Tend Agree Strongly Prefer
to
to
Agree
not to
Disagree Agree
Answer
3
4
5
6
7

1

2

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Section 3: Your Employees

The following questions ask for your perception of the impact of the performance measurement system on
employees within the organizational unit. The term “employees” refers to all individuals who work in the
organizational unit, and not just those involved with the performance review process.
14. Consider your organizational unit and its employees, please indicate whether you agree or disagree
with each of the following statements (check only one for each statement):
Strongly Disagree Tend Tend Agree Strongly Prefer
Disagree
to
to
Agree not to
Disagree Agree
answer
There is a well-expressed concept of who
1
2
3
4
5
6
7
we are and where we are going as an
organizational unit.
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Strongly Disagree Tend Tend Agree Strongly Prefer
Disagree
to
to
Agree not to
Disagree Agree
answer
There is total agreement on our
1
2
3
4
5
6
7
organizational vision across all levels,
functions and divisions.
All employees are committed to the goals
1
2
3
4
5
6
7
of this organizational unit.
Employees view themselves as partners in
1
2
3
4
5
6
7
charting the direction of the organization.
Employees have a good sense of the
1
2
3
4
5
6
7
interconnectedness of all parts of the
organization.
Employees understand the basic value
1
2
3
4
5
6
7
chain within the organization and how their
works fit into that chain.
Employees understand where all activities
1
2
3
4
5
6
7
fit in within the organization.
Employees engage in evaluating their weak
1
2
3
4
5
6
7
points in attaining effectiveness.
Employees criticize each other’s work in
1
2
3
4
5
6
7
order to improve performance.
Employees
freely
challenge
the
1
2
3
4
5
6
7
assumptions underlying each other’s ideas
and perspectives.
Employees utilize different opinions for the
1
2
3
4
5
6
7
sake of obtaining optimal outcomes.
Section 4: Your Organizational Unit’s Performance
15. Now, we would like to ask for your perception of the performance of the organizational unit. In your
opinion, how would you compare your organization’s performance over the 12 months to that of
other organizations doing the same kind of work for each of the following dimensions? (check only
one for each dimension):
Much Worse Slightly Slightly Better
Worse
Worse Better
Quality of products, services or programs
Success rate in launching new products,
services or programs
Customer satisfaction
Level of innovation
Adaptation to the changing conditions of the
environment

Much
Better

1
1

2
2

3
3

4
4

5
5

6
6

Prefer
not to
Answer
7
7

1
1
1

2
2
2

3
3
3

4
4
4

5
5
5

6
6
6

7
7
7
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Employee satisfaction
Cost performance
Business growth
Reputation in its sector
Overall financial performance

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
7
7

Section 5: General Information about You and Your Organization
16. Which of the following best describes your functional area within your organization? (check only
one):
1. Management (Senior/Corporate)
2. Accounting/Finance
3. Human resources
4. Information Technology
5. Research and development
6. Production/Operations/Manufacturing
7. Marketing/Sales/Customer services
8. Other (Please specify__________________________________________)
17. Which of the following best describes your current role within your organization? (check only one):
1. Head of the organization/Executive
2. Senior manager
3. Middle manager
4. Professional/Technical staff (Engineer, Scientist, etc.)
5. Administrative/Staff Member
6. Other (Please specify__________________________________________)
18. How long have you been in this role?(check only one):
1. Less than 2 years
2. 2 -5 years
3. 5 - 10 years
4. More than 10 years
19. How long have you been with the organization? (check only one):
1. Less than 2 years
2. 2 -5 years
3. 5 - 10 years
4. More than 10 years
20. Which sector best describes your organization? (check only one):[Required]
1. Private sector
2. Public sector
21. What is the industry that best describes your organization? (check only one):
1. Agriculture, Forestry, Fishing and Hunting
2. Mining, Quarrying, and Oil and Gas Extraction
3. Utilities
4. Construction
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5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Manufacturing
Wholesale Trade
Retail Trade
Transportation and Warehousing
Information
Finance, Insurance, And Real Estate
Professional, Scientific, and Technical Services
Management of Companies and Enterprises
Educational Services
Health Care and Social Assistance
Accommodation and Food Services
Other Services (except Public Administration)
Public Administration

22. What was your organization’s total revenue [if Q22 =1] or total budget [if Q22=2] in U.S. dollars
last year? (check only one):
1. Less than $10 million
2. $10 million to $50 million
3. $51 million to $100 million
4. $101 million to $1 billion
5. $1.1 billion to $5 billion
6. $5.1 billion to $10 billion
7. Greater than $10 billion
8. Don’t know/Prefer not to disclose
23. How many total employees (Full-Time Equivalents) work in your organization? (check only one):
[Required]
1. Less than 100 employees
2. 100- 249 employees
3. 250- 499 employees
4. 500 – 999 employees
5. 1,000 - 4,999 employees
6. 5,000 - 9,999 employees
7. 10,000 or greater employees
8. Don’t know/Prefer not to disclose
Section 8: Survey Evaluation
24. If you have any questions or comments regarding this survey, please use the space below:

25. If you would like to receive a summary of the survey results, please check the box below.
Disclaimer: If the box is checked, and once you click the “Next” button below, the survey will
take you to an external URL, which will ask you to provide a name and contact information to
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send the result report. This is to ensure anonymity of your survey responses. Contact information
will not be shared with anyone outside the research team and will only be used for sending out the
research report.
I wish to receive the overall result report [Redirect to Report Contact Information Sheet]
---------------------------------------------------------------------------------------------------------------------Report Contact Information Sheet

Thank you for your participation!
Your responses have been submitted. Thank you for completing this survey. Your responses
will help us better understand how organizations use performance measurement systems. We
greatly appreciate your time and contribution.
You have been directed to this page because you indicated that you would like to receive a summary of
the survey results. Please provide your contact information below.
The report should be sent to:
First Name*:
Last Name*:
Title:
Organization:
Division/Business Unit:
E-mail*:

By checking the box below, you are confirming your willingness to receive the study results via
the e-mail address you provided.
Yes, I am willing to receive study results via email.
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Disqualification Reconfirmation Page
Number of Meetings Attend = ‘Prefer not to disclose’ Reconfirmation page
You have been directed to this page because you indicated that you prefer not to disclose the
number of performance review meetings you have attended in the past 12 months. This would
disqualify you from continuing the survey.
If you believe you have been directed here by mistake, please click the "Back" button to go back
and change your answer. Otherwise, click the "Next" button to exit the survey.
______________________________________________________________________________
Number of Meeting Attend = ‘Less than 2 meetings’ Reconfirmation page
You have been directed to this page because you indicated that you have attended less than two
performance review meetings in the past 12 months. This would disqualify you from continuing
the survey.
If you believe you have been directed here by mistake, please click the "Back" button to go back
and change your answer. Otherwise, click the "Next" button to exit the survey.
_____________________________________________________________________________
Frequency of Meeting = ‘Annually’ Reconfirmation page
You have been directed to this page because you indicated that the performance review meeting
you selected occurs annually. This would disqualify you from continuing the survey.
If you believe you have been directed here by mistake or you have attend another performance
review meeting that occurs more frequent, please click the "Back" button to go back and change
your answer. Otherwise, click the "Next" button to exit the survey.
______________________________________________________________________________
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Thank you for your participation!
Your responses have been submitted. Thank you for wanting to help with this survey. We greatly
appreciate your time and interest in our research.
Again, if you have any questions or concerns at this point or in the future, please feel free to
contact either of the research team:
Pimsinee Chearskul, Graduate Research Fellow
Email: pimsinee@vt.edu
Phone: 540/231-0483
Dr. Eileen Van Aken, Senior Investigator and Associate Professor
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-2780
Fax: 540/231-3322
Email: evanaken@vt.edu
______________________________________________________________________________
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Save & Continue Text and E-mail
Save & Continue Prompt: Please supply an email address to save your progress. A unique link
will be emailed to you that will allow you to return to your survey later.
Save & Continue Confirmation: Your progress has been saved. An email has been sent to the
address you provided. When you are ready to continue your survey, simply click on the link in
the email.
Save & Continue Button E-mail Reminder:
Subject: [Reminder] Don't forget to complete the survey you started
From: SurveyGizmo (noreply@sgizmo.com)
Thank you for taking the survey on Performance Measurement System Use.
Your progress so far has been saved. When you are ready to continue the survey, please click
here:
[%%CONTINUE_LINK%%]
Thank You!
Note: Please do not reply to this message as replies to this email address cannot be read.
______________________________________________________________________________
Save & Continue Text and E-mail Reminder
Save & Continue Button Automated E-mail Reminder: Set to send out every 5 days until the
survey is returned to.
Subject: [Reminder] Don't forget to complete the survey you started
From: SurveyGizmo (noreply@sgizmo.com)
Just a quick reminder to finish the survey you started.
Your progress so far has been saved. When you are ready to continue this survey, please click
here:
[%%CONTINUE_LINK%%]
Thank you for taking the survey on Performance Measurement System Use!
Note: Please do not reply to this message as replies to this email address cannot be read.
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Appendix I. Invitation Package
Pre-Invitation E-mail
Subject: Invitation to participate in research study on performance measurement use
Dear [First name Last name],
I am writing on behalf of the Enterprise Engineering Research Lab at Virginia Tech to request your help
with an important research project. We are conducting a survey study on the use of performance
measurement systems. In a few days, you will receive an invitation to participate in the web-based survey.
Today, I would like to give you information about the upcoming survey and explain why we hope you
will participate.
The purpose of the study is to better understand the performance review process (as part of the use of
performance measurement systems) and how it impacts organizational performance outcomes.
.Performance review process activities are prescribed as a mean to extract value from performance
information but thus far have received little research attention.
We are contacting a random sample of major US organizations including Fortune 1000 companies to
participate in this study. We believe that your organization’s experience with a formal process to regularly
measure and evaluate performance will be extremely beneficial to this research study.
To give you access to the survey, a web link and a 5-digit respondent ID will be provided in the
forthcoming invitation. We assure confidentiality to all participants of the study. Your email address or
other personal information will never be associated with your survey responses. All participants will
receive a summary report of the study findings and access to additional industry-specific reports.
Thank you for your time and consideration. It is only with the generous help of people like you that our
research can be successful.
Sincerely,
Dr. Eileen Van Aken, Associate Professor and Director
Enterprise Engineering Research Lab
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
Disclaimer: This research has been approved by the Institutional Review Board for Research Involving
Human Subjects at Virginia Polytechnic Institute and State University and by the Department of
Industrial and Systems Engineering (College of Engineering).
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Pre Invitation E-mail to Business Excellence Award Winners
Subject: Invitation to participate in research study on performance measurement use
Dear [First name Last name],
I am writing on behalf of the Enterprise Engineering Research Lab at Virginia Tech to request your help
with an important research project. We are conducting a survey study on the use of performance
measurement systems. In a few days, you will receive an invitation to participate in the web-based survey.
Today, I would like to give you information about the upcoming survey and explain why we hope you
will participate.
The purpose of the study is to better understand the performance review process (as part of the use of
performance measurement systems) and how it impacts organizational performance outcomes.
Performance review process activities are prescribed as a mean to extract value from performance
information but thus far have received little research attention.
Being an award recipient of [insert business excellence award name], your organization’s experience with
a formal process to regularly measure and evaluate performance will be extremely beneficial to this
research study.
To give you access to the survey, a web link and a 5-digit respondent ID will be provided in the
forthcoming invitation. We assure confidentiality to all participants of the study. Your email address or
other personal information will never be associated with your survey responses. All participants will
receive a summary report of the study findings and access to additional industry-specific reports.
Thank you for your time and consideration. It is only with the generous help of people like you that our
research can be successful.
Sincerely,
Dr. Eileen Van Aken, Associate Professor and Director
Enterprise Engineering Research Lab
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
Disclaimer: This research has been approved by the Institutional Review Board for Research Involving
Human Subjects at Virginia Polytechnic Institute and State University and by the Department of
Industrial and Systems Engineering (College of Engineering).
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E-mail Invitation
Subject: Invitation to participate in research study on performance measurement use
Dear [First name],
The Enterprise Engineering Research Lab at Virginia Tech is conducting a survey study on how
performance measurement systems are used, and more specifically, on “performance review process”
activities, an area which has received little empirical research attention to date. We are writing to request
your help in this important study.
Your organization’s experience with a formal process to regularly measure and evaluate performance will
be extremely valuable in informing this research on how to extract value from performance measurement
systems.
We request that the most senior manager who has comprehensive knowledge of the performance
measurement system and has participated at least twice in the organization’s performance review
meetings in the past 12 months complete the online survey questionnaire. We assure confidentiality to all
participants of the study. All participants may request a summary report of the study findings and access
to additional industry-specific reports by filling out the request form at the end of the survey. Your email
address or other personal information will never be associated with your survey responses.
Please take the time and complete the questionnaire by following the link below to reach the survey. For
reasons of confidentiality, please enter “[insert PIN]” for your respondent ID to begin the survey. The
survey should take approximately 25-30 minutes to complete. You may save your progress and continue
at a later date and time if needed.
[Insert secure URL]
The survey is available until [Insert date]. If you are not the most suitable person within your
organization to participate in this study, please forward this e-mail to the person who should complete the
survey and let us know because we would like to contact the person directly in case he or she has any
questions. We thank you in advance for your interest and participation in this study.
If you have any questions or concerns at this point or in the future, please feel free to contact either of the
research team by any of the means listed below.
Thank you,
Dr. Eileen Van Aken, Associate Professor and Director
Pimsinee Chearskul, Graduate Research Fellow
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
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1st Reminder E-mail to survey participants
Subject: [Reminder] Invitation to participate in research study on performance measurement use
Dear [First Name Last name],
About a week ago, you received an e-mail message requesting your participation in a research study of
how organizations use performance measurement systems, in particular the “performance review
process.” Participating in the study involves completing a web-based survey questionnaire. If you have
already completed the survey, please accept our sincere thanks.
If you have not yet had a chance to complete the survey, please take a moment to go to the website below
and complete the online survey. We are especially grateful for your participation because it is only
through executives like you sharing your experiences that we can understand the role that performance
review activities have in creating value from performance measurement activities.
[Insert SSL URL]
Please enter “[Insert PIN]” for your respondent ID to begin the survey. The survey should take about 2530 minutes to complete. You may save your progress and continue at a later date and time if you like.
If you are not the most appropriate person within your organization to participate in this study, please
forward this e-mail to the person who should complete the survey and let us know because we would like
to contact the person directly in case he or she has any questions.
Thank you, in advance, for your willingness to participate in this study. If you prefer to complete the
survey in printed format, please feel free to contact Pimsinee Chearskul by any of the means listed below.
Sincerely,
Dr. Eileen Van Aken, Associate Professor and Director
Pimsinee Chearskul, Graduate Research Fellow
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
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2nd Reminder E-mail to survey participants
Subject: [Reminder] Invitation to participate in research study on performance measurement use
Dear [First Name Last name],
About three weeks ago, you received an e-mail message requesting your participation in a web-based
survey questionnaire. This survey is a part of an ongoing research study at Virginia Tech. We want to
better understand how organizations employ their “performance review process” as a mechanism to gain
insight from their performance measurement systems. To date we have not received your response.
Please take a moment to go to the website below and complete the online survey. We would be very
appreciative if you participate because your experiences will help us identify important activities within
the performance review process. We believe the results will be useful for organizations seeking ways to
obtain more value from their performance measurement systems.
[Insert SSL URL]
Please enter “[Insert PIN]” for your respondent ID to begin the survey. The survey should take about 2530 minutes to complete. You may save your progress and continue at a later date and time if you like.
If you are not the most appropriate person within your organization to involve in this study, please
forward this e-mail to the person who should complete the survey and let us know because we would like
to contact the person directly in case he or she has any questions.
Thank you, in advance, for your willingness to participate in this study. If you prefer to complete the
survey in printed format, please feel free to contact Pimsinee Chearskul by any of the means listed below.
Sincerely,
Dr. Eileen Van Aken, Associate Professor and Director
Pimsinee Chearskul, Graduate Research Fellow
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
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3rd Follow up E-mail to survey participants
Subject: [Reminder] Invitation to participate in research study on performance measurement use
Dear [Insert First Name Last name],
About six weeks ago, we sent you an e-mail requesting your participation in a study about how your
organization uses performance measurement systems, in particular, the “performance review process.”
We are writing again to those who have not yet responded because we believe that your experiences with
your organization’s performance review process will be an important part of our study.
The information you can provide is essential in enabling us to define accurate and truly representative
findings. We believe the results are going to be very useful to decision makers in organizations.
We know you are busy but your response will determine the success of this study. Please consider taking
25-30 minutes now to share your experiences by following the link below to complete the questionnaire
today. Please enter “[Insert PIN]” for your respondent ID to begin the survey. If needed, you can save
your progress and continue at a later date and time. All participants may request a summary report of the
study findings by filling out the request form at the end of the survey.
[Insert SSL URL]
We hope that you will complete and submit the survey soon, but if for any reason you prefer not to
participate, please let us know by replying this e-mail. If you prefer to complete the survey in an offline
format, the survey can be downloaded at [insert SSL URL link to the PDF file]. The completed survey
can be returned to us by any of the means listed below.
We appreciate your time and willingness to consider our request.
Sincerely,
Dr. Eileen Van Aken, Associate Professor and Director
Pimsinee Chearskul, Graduate Research Fellow
Enterprise Engineering Research Lab
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
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4th Follow up E-mail to non-respondents
Subject: [Final Reminder] Invitation to participate in research study on performance measurement use
Dear [Insert First Name Last name],
During the last two months, we have sent you several e-mails about an important study on the use of
performance measurement systems. Its purpose is to helps organizations understand what performance
review process activities are essential in obtain more value from their performance measurement systems.
The study is drawing to a close, and this is the last contact that will be made. We are writing again
because of our concern that people who have not responded may have had different experiences than
those who have. Hearing from everyone is this small sample helps assure that the survey results are as
accurate as possible.
With the deadline for participating only weeks away, please consider taking 25-30 minutes now to share
your experiences by following the link below and enter “[Insert PIN]” for your respondent ID to begin
the survey. If needed, you can save your progress and continue at a later date and time. The survey will
be available until August 15, 2010.
[Insert SSL URL]
We want to assure you that your response to this study is voluntary, and if you prefer not to respond that
is fine. If for any reason you prefer not to participate, please let us know by replying this e-mail. This
would be very helpful. If you prefer to complete the survey in an offline format, the survey can be
downloaded at [insert SSL URL link to the PDF file]. The completed survey can be returned to us by any
of the means listed below.
Finally, we appreciate your willingness to consider our request as we conclude this effort to better
understand the use of performance measurement system. Thank you very much.
Sincerely,
Dr. Eileen Van Aken, Associate Professor and Director
Pimsinee Chearskul, Graduate Research Fellow
Enterprise Engineering Research Lab
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
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Invitation to PM Forum
Subject: Invitation to participate in study on performance review process
Dear [insert forum name] community member,
Performance measurement is critical to providing businesses with a way to see if they are going in the
right direction to achieve improved performance. At Virginia Tech, we are conducting a survey study on
how performance measurement systems are used – in particular, the “performance review process”
activities, which are prescribed as a mean to extract value from performance information but thus far have
received little research attention. Your experiences with the performance review process are very
important to this study.
We seek participants who are familiar with their organization’s performance measurement system (or,
performance scorecard) and have participated at least twice in performance review meetings within the
past 12 months. Participants will complete an online survey questionnaire. Whether your organization is
large or small, manufacturing or service, in the private or public sector, you can participate in this
important research study.
All participants may request a summary report of the study findings by filling out the request form at the
end of the survey. We assure confidentiality to all participants of the study. Your email address or other
personal information will never be associated with your survey responses and will not be shared with
anyone outside the research project.
If you or a colleague would be interested in participating in this study, please follow the link below to
reach the survey. Please enter “[Insert PID]” for your access code to begin the survey. The survey should
take approximately 25-30 minutes to complete. You may save your progress and continue at a later date
and time if needed.
[Insert secure URL]
The survey is available until [Insert date]. If you have any questions or would like additional information,
please feel free to contact us by any of the means listed below.
Thank you for your interest!
Pimsinee Chearskul, Graduate Research Fellow
Dr. Eileen Van Aken, Associate Professor
Grado Department of Industrial and Systems Engineering
Virginia Tech
250 Durham Hall (0118)
Blacksburg, VA 24061
Phone: 540/231-0483
Fax: 540/231-3322
Email: pimsinee@vt.edu or evanaken@vt.edu
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1st Forum Reminder
(To be posted as comments for the initial invitation)
Dear All,
We are writing again to request your help with our survey study on the “performance review process.” If
you have already completed the survey, please accept our sincere thanks.
If you have not yet had a chance to complete the survey, please consider taking 25-30 minutes now to go
to the website below and complete the online survey. Please enter “[Insert PIN]” for your access code to
begin the survey. We assure confidentiality to all participants of the study. All participants may request a
summary report of the study findings.
[Insert SSL URL]
We would be very appreciative if members of this forum participate because it is only through
practitioners like you sharing your experiences that we can better understand the role that performance
review activities have in obtaining benefit and value from the performance measurement system.
Thank you for your interest,
Pimsinee Chearskul, Graduate Research Fellow
Dr. Eileen Van Aken, Associate Professor
Grado Department of Industrial and Systems Engineering
Virginia Tech
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Final Forum Reminder
Hello again,
With the deadline for participating now extended to [insert Date], please consider taking 25-30 minutes
now to share your experiences with your organization’s performance review process by following the link
below to complete the questionnaire today. We would very much like to include your experiences in our
study. If you have already completed the survey, please accept our sincere thanks.
[Insert SSL URL]
To begin the survey, please enter “[Insert PIN]” for your access code. You can save your progress and
continue at a later date and time, if needed.
All participants may request a summary report of the study findings. We assure confidentiality to all
participants of the study. We hope that you will fill out and submit the survey soon. Thank you for your
interest.
Sincerely,
Pimsinee Chearskul, Graduate Research Fellow
Dr. Eileen Van Aken, Associate Professor
Grado Department of Industrial and Systems Engineering
Virginia Tech
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Appendix J. IRB Approval Forms
J1. Content Validity Approval Form
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J2. Pilot Study Approval Form
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J3. Main Study Approval Forms
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Appendix K. Main Study Sample Profile
Table K- 1 Industry and Country of Respondents.
Industry
Agriculture, Forestry, Fishing and Hunting
Mining, Quarrying, and Oil and Gas Extraction
Utilities
Construction
Manufacturing
Wholesale Trade
Retail Trade
Transportation and Warehousing
Information
Finance and Insurance, and Real Estate
Professional, Scientific, and Technical Services
Management of Companies and Enterprises
Educational Services
Health Care and Social Assistance
Accommodation and Food Service
Other Services (except Public Administration)
Public Administration

%
1.4
5.6
1.4
4.2
31.2
2.3
2.8
4.7
2.3
8.8
10.7
0.9
4.7
9.3
0.9
6.5
2.3

Country
Bahrain
Bangladesh
Belgium
Brazil
Canada
Germany
Hong Kong
India
Mexico
Netherlands
Norway
Philippines
Portugal
Qatar
Sri Lanka
Sweden
Switzerland
Thailand
Turkey
United Arab Emirates
United Kingdom
United States
Venezuela
Vietnam

%
0.5
0.5
2.7
16.0
2.7
0.9
0.5
0.5
0.5
0.9
0.9
0.5
0.9
0.5
0.5
0.5
0.5
18.3
0.5
0.5
1.4
48.4
0.9
0.5
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Appendix L. Descriptive Statistics
Table L- 1 Descriptive Statistics for Main Study Data (N=219).
Variables

PMM1
PMM2
PMM3
PMM4
PMM5
PMM6
PMM7
PMM8
PMM9
PMM10
PMM11
PMM12
PMM13
PMM14
PMM15
PMM16
RP1
RP2
RP3
RP4
RP5
RP6
RP7

N

217
218
217
217
214
217
214
216
216
214
212
215
214
213
215
214
217
218
218
219
217
219
218

Min Max Mean

1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
2

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.61
4.69
5.09
4.66
4.54
4.43
4.68
4.46
4.97
4.29
4.51
4.53
4.34
4.71
3.96
4.56
4.84
4.42
4.48
4.26
4.54
5.22
4.84

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of
%
cases
1.254
-.902
.165
.165
.329
2
0.87%
1.149
-1.088
.165
1.284
.328
1
0.44%
1.032
-1.384
.165
2.259
.329
2
0.87%
0.925
-.546
.165
.550
.329
2
0.87%
1.000
-.969
.166
1.537
.331
5
2.18%
1.087
-.711
.165
.487
.329
2
0.87%
1.118
-.871
.166
.370
.331
5
2.18%
1.297
-.654
.166
-.096
.330
3
1.31%
1.084
-.974
.166
.325
.330
3
1.31%
1.125
-.581
.166
.192
.331
5
2.18%
1.108
-.596
.167
-.060
.333
7
3.06%
1.167
-.729
.166
.147
.330
4
1.75%
1.394
-.619
.166
-.486
.331
5
2.18%
1.072
-.939
.167
1.214
.332
6
2.62%
1.375
-.468
.166
-.529
.330
4
1.75%
1.204
-.812
.166
.431
.331
5
2.18%
0.935
-.987
.165
1.662
.329
2
0.87%
1.142
-.853
.165
.520
.328
1
0.44%
1.108
-.692
.165
.353
.328
1
0.44%
1.215
-.502
.164
-.080
.327
0
0.00%
1.155
-.725
.165
.262
.329
2
0.87%
0.897
-1.370
.164
2.622
.327
0
0.00%
1.044
-.982
.165
.674
.328
1
0.44%
349

Variables

RP8
RP9
RP10
RP11
RP12
RP13
RP14
RP15
RP16
RP17
RP18
RP19
RP20
RP21
RP22
RP23
RP24
RP25
RP26
RP27
RP28
RP29
RP30
RP31
RP32
RP33

N

214
219
214
218
217
216
218
217
219
217
216
217
219
218
216
218
215
217
219
217
216
216
219
217
219
217

Min Max Mean

1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.64
4.51
4.74
4.70
4.60
4.18
4.34
4.58
4.37
4.35
4.36
4.06
4.71
4.44
4.74
4.17
4.30
4.91
4.49
4.71
3.80
4.53
4.29
4.31
3.85
4.23

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of
%
cases
1.052
-.742
.166
.554
.331
5
2.18%
1.119
-.484
.164
-.407
.327
0
0.00%
1.063
-1.102
.166
1.591
.331
5
2.18%
1.139
-.847
.165
.423
.328
1
0.44%
1.054
-.695
.165
.326
.329
2
0.87%
1.043
-.269
.166
-.126
.330
3
1.31%
1.170
-.611
.165
-.004
.328
1
0.44%
1.099
-.829
.165
.779
.329
2
0.87%
1.225
-.617
.164
-.044
.327
0
0.00%
1.099
-.593
.165
.144
.329
2
0.87%
1.145
-.499
.166
-.325
.330
3
1.31%
1.218
-.286
.165
-.407
.329
2
0.87%
1.128
-.992
.164
.971
.327
0
0.00%
1.047
-.644
.165
.743
.328
1
0.44%
1.042
-1.007
.166
1.521
.330
3
1.31%
1.232
-.650
.165
-.003
.328
1
0.44%
1.310
-.575
.166
-.402
.330
4
1.75%
1.023
-1.044
.165
1.423
.329
2
0.87%
1.077
-.649
.164
.483
.327
0
0.00%
1.052
-.709
.165
.434
.329
2
0.87%
1.226
-.201
.166
-.383
.330
3
1.31%
1.016
-.587
.166
.368
.330
3
1.31%
1.311
-.767
.164
.076
.327
0
0.00%
1.139
-.610
.165
.364
.329
2
0.87%
1.434
-.194
.164
-.906
.327
0
0.00%
1.243
-.641
.165
-.078
.329
2
0.87%
350

Variables

RP34
RP35
RP36
RP37
RP38
RP39
RP40
RP41
RP42
RP43
RP44
RP45
RP46
RP47
RP48
RP49
RP50
RP51
RP52
RP53
RP54
RP55
RP56
PRM1
PRM2
PRM3

N

218
219
218
219
217
219
218
215
218
219
211
217
215
218
216
218
218
218
217
218
217
216
213
215
215
212

Min Max Mean

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.36
4.30
4.39
4.61
4.49
4.86
4.15
4.20
4.44
4.65
4.16
4.76
4.32
4.44
4.34
4.04
4.81
4.60
4.79
4.66
4.81
4.61
4.31
4.49
4.40
4.61

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of
%
cases
1.180
-.760
.165
.298
.328
1
0.44%
1.200
-.638
.164
.137
.327
0
0.00%
1.078
-.772
.165
.754
.328
1
0.44%
1.071
-.894
.164
.730
.327
0
0.00%
1.081
-.882
.165
.720
.329
2
0.87%
1.110
-1.179
.164
1.491
.327
0
0.00%
1.093
-.573
.165
.385
.328
1
0.44%
1.135
-.604
.166
-.071
.330
4
1.75%
0.993
-.759
.165
1.010
.328
1
0.44%
0.883
-.701
.164
1.560
.327
0
0.00%
1.129
-.392
.167
-.094
.333
8
3.49%
0.969
-.898
.165
1.196
.329
2
0.87%
1.120
-.650
.166
.290
.330
4
1.75%
1.038
-.426
.165
.013
.328
1
0.44%
1.083
-.639
.166
.081
.330
3
1.31%
1.090
-.504
.165
-.259
.328
1
0.44%
1.043
-1.108
.165
1.460
.328
1
0.44%
1.017
-.874
.165
1.223
.328
1
0.44%
1.037
-.848
.165
.793
.329
2
0.87%
0.987
-.834
.165
1.235
.328
1
0.44%
0.936
-1.152
.165
2.410
.329
2
0.87%
1.077
-.763
.166
.714
.330
3
1.31%
1.115
-.698
.167
.456
.332
6
2.62%
1.013
-.702
.166
.641
.330
4
1.75%
1.031
-.786
.166
.758
.330
4
1.75%
1.067
-.830
.167
.707
.333
7
3.06%
351

Variables

N

PRM4
PRM5
PRM6
PRM7
PRM8
PRM9
PRM10
Benf3
Benf2
ShdVsn1
ShdVsn2
ShdVsn3
ShdVsn4
SysThk1
SysThk2
SysThk3
TrmLrn1
TrmLrn2
TrmLrn3
TrmLrn4
Perf1
Perf2
Perf3
Perf4
Perf5
Perf6

214
215
215
214
213
214
211
210
214
216
215
215
216
215
214
213
215
214
214
207
211
196
209
205
211
206

Min Max Mean

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.50
4.60
4.31
4.34
3.98
4.16
4.41
4.67
4.75
4.69
4.24
4.31
4.10
3.95
4.19
4.00
3.76
3.92
3.82
3.97
4.77
4.42
4.73
4.44
4.58
4.35

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of
%
cases
1.060
-.799
.166
.984
.331
5
2.18%
1.022
-.870
.166
1.222
.330
4
1.75%
1.164
-.368
.166
-.506
.330
4
1.75%
1.079
-.590
.166
.338
.331
5
2.18%
1.261
-.284
.167
-.597
.332
6
2.62%
1.217
-.460
.166
-.159
.331
5
2.18%
1.119
-.816
.167
.963
.333
8
3.49%
1.146
-.852
.168
.787
.334
9
3.93%
1.122
-1.077
.166
1.588
.331
5
2.18%
1.137
-.835
.166
.570
.330
3
1.31%
1.213
-.481
.166
-.014
.330
4
1.75%
1.131
-.490
.166
.123
.330
4
1.75%
1.149
-.424
.166
-.175
.330
3
1.31%
1.120
-.322
.166
.089
.330
4
1.75%
1.107
-.763
.166
.795
.331
5
2.18%
1.107
-.463
.167
.274
.332
6
2.62%
1.179
-.038
.166
-.236
.330
4
1.75%
1.146
-.146
.166
-.175
.331
5
2.18%
1.103
-.151
.166
-.401
.331
5
2.18%
1.063
-.055
.169
-.219
.337
12
5.24%
0.908
-.690
.167
.996
.333
8
3.49%
1.104
-.726
.174
.655
.346
23
10.04%
0.953
-.819
.168
1.421
.335
10
4.37%
1.121
-.425
.170
-.015
.338
14
6.11%
1.141
-.838
.167
.760
.333
8
3.49%
1.102
-.607
.169
.404
.337
13
5.68%
352

Variables

N

Min Max Mean

Perf7
210
1
6
Perf8
207
1
6
Perf9
208
1
6
Perf10
205
1
6
Valid N (listwise) =134

4.37
4.55
4.90
4.64

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of
%
cases
1.160
-.464
.168
-.080
.334
9
3.93%
1.109
-.775
.169
.533
.337
12
5.24%
0.980
-.914
.169
1.080
.336
11
4.80%
1.087
-.849
.170
.929
.338
14
6.11%

Table L- 2 Descriptive Statistics for Combined Study Data (N=234).
Variables
PMM1
PMM2
PMM3
PMM4
PMM5
PMM6
PMM7
PMM8
PMM9
PMM10
PMM11
PMM12
PMM13
PMM14
PMM15
PMM16
RP1

N
232
233
232
232
229
232
229
231
230
229
227
229
228
228
230
229
231

Min Max Mean
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.61
4.69
5.08
4.65
4.53
4.42
4.62
4.43
4.97
4.28
4.48
4.52
4.28
4.69
3.95
4.55
4.84

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of cases
%
1.264
-.913
.160
.207
.318
2
0.87%
1.144
-1.061
.159
1.229
.318
1
0.44%
1.031
-1.337
.160
2.057
.318
2
0.87%
.942
-.681
.160
1.092
.318
2
0.87%
.993
-.958
.161
1.531
.320
5
2.18%
1.090
-.668
.160
.371
.318
2
0.87%
1.131
-.762
.161
.091
.320
5
2.18%
1.300
-.657
.160
-.083
.319
3
1.31%
1.067
-.961
.160
.359
.320
4
1.75%
1.124
-.587
.161
.165
.320
5
2.18%
1.114
-.539
.162
-.196
.322
7
3.06%
1.165
-.676
.161
.042
.320
5
2.18%
1.420
-.562
.161
-.621
.321
6
2.62%
1.088
-.919
.161
1.038
.321
6
2.62%
1.368
-.450
.160
-.503
.320
4
1.75%
1.212
-.847
.161
.518
.320
5
2.18%
.916
-.977
.160
1.744
.319
3
1.31%
353

Variables
RP2
RP3
RP4
RP5
RP6
RP7
RP8
RP9
RP10
RP11
RP12
RP13
RP14
RP15
RP16
RP17
RP18
RP19
RP20
RP21
RP22
RP23
RP24
RP25
RP26
RP27
RP28

N
232
232
234
232
234
233
229
233
228
233
232
231
233
232
234
231
231
232
234
233
231
233
230
232
234
232
231

Min Max Mean
1
1
1
1
1
2
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.42
4.47
4.25
4.53
5.21
4.84
4.61
4.52
4.74
4.68
4.58
4.16
4.32
4.56
4.36
4.35
4.34
4.04
4.68
4.42
4.74
4.17
4.25
4.88
4.50
4.66
3.74

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of cases
%
1.125
-.852
.160
.559
.318
2
0.87%
1.089
-.664
.160
.391
.318
2
0.87%
1.228
-.553
.159
-.064
.317
0
0.00%
1.169
-.748
.160
.326
.318
2
0.87%
.895
-1.294
.159
2.330
.317
0
0.00%
1.036
-.967
.159
.644
.318
1
0.44%
1.073
-.765
.161
.665
.320
5
2.18%
1.099
-.481
.159
-.340
.318
1
0.44%
1.075
-1.027
.161
1.265
.321
6
2.62%
1.139
-.791
.159
.321
.318
1
0.44%
1.058
-.770
.160
.615
.318
2
0.87%
1.049
-.325
.160
.008
.319
3
1.31%
1.169
-.618
.159
.094
.318
1
0.44%
1.075
-.812
.160
.846
.318
2
0.87%
1.208
-.572
.159
-.046
.317
0
0.00%
1.088
-.560
.160
.146
.319
3
1.31%
1.141
-.532
.160
-.164
.319
3
1.31%
1.209
-.306
.160
-.327
.318
2
0.87%
1.121
-.926
.159
.803
.317
0
0.00%
1.048
-.615
.159
.629
.318
1
0.44%
1.022
-1.012
.160
1.606
.319
3
1.31%
1.234
-.665
.159
.013
.318
1
0.44%
1.323
-.522
.160
-.479
.320
4
1.75%
1.035
-1.000
.160
1.210
.318
2
0.87%
1.077
-.623
.159
.387
.317
0
0.00%
1.097
-.752
.160
.461
.318
2
0.87%
1.226
-.157
.160
-.410
.319
3
1.31%
354

Variables
RP29
RP30
RP31
RP32
RP33
RP34
RP35
RP36
RP37
RP38
RP39
RP40
RP41
RP42
RP43
RP44
RP45
RP46
RP47
RP48
RP49
RP50
RP51
RP52
RP53
RP54
RP55

N
231
234
232
234
232
233
234
233
234
232
234
233
230
233
234
226
231
229
233
231
232
233
233
232
232
231
231

Min Max Mean
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.48
4.25
4.29
3.85
4.20
4.33
4.26
4.34
4.59
4.46
4.82
4.15
4.19
4.45
4.65
4.17
4.76
4.32
4.45
4.33
4.00
4.78
4.60
4.73
4.65
4.81
4.58

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of cases
%
1.054
-.656
.160
.483
.319
3
1.31%
1.316
-.740
.159
.000
.317
0
0.00%
1.147
-.645
.160
.425
.318
2
0.87%
1.443
-.227
.159
-.892
.317
0
0.00%
1.258
-.665
.160
-.032
.318
2
0.87%
1.182
-.754
.159
.329
.318
1
0.44%
1.213
-.614
.159
.061
.317
0
0.00%
1.134
-.795
.159
.643
.318
1
0.44%
1.094
-.857
.159
.512
.317
0
0.00%
1.080
-.834
.160
.563
.318
2
0.87%
1.114
-1.097
.159
1.231
.317
0
0.00%
1.072
-.588
.159
.464
.318
1
0.44%
1.127
-.577
.160
-.091
.320
4
1.75%
.986
-.720
.159
.950
.318
1
0.44%
.867
-.688
.159
1.615
.317
0
0.00%
1.111
-.416
.162
-.059
.322
8
3.49%
.969
-.924
.160
1.257
.319
3
1.31%
1.104
-.648
.161
.327
.320
5
2.18%
1.025
-.435
.159
.035
.318
1
0.44%
1.081
-.623
.160
.031
.319
3
1.31%
1.097
-.496
.160
-.236
.318
2
0.87%
1.047
-1.019
.159
1.144
.318
1
0.44%
1.004
-.860
.159
1.235
.318
1
0.44%
1.085
-.858
.160
.742
.318
2
0.87%
.978
-.809
.160
1.171
.318
2
0.87%
.928
-1.115
.160
2.313
.319
3
1.31%
1.080
-.773
.160
.678
.319
3
1.31%
355

Variables

N

RP56
PRM1
PRM2
PRM3
PRM4
PRM5
PRM6
PRM7
PRM8
PRM9
PRM10
Benf3
Benf2
ShdVsn1
ShdVsn2
ShdVsn3
ShdVsn4
SysThk1
SysThk2
SysThk3
TrmLrn1
TrmLrn2
TrmLrn3
TrmLrn4
Perf1
Perf2
Perf3

228
230
230
227
229
230
230
229
227
229
226
225
228
231
230
230
231
230
229
228
230
229
229
222
224
208
222

Min Max Mean
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.32
4.47
4.40
4.62
4.51
4.60
4.30
4.33
3.96
4.16
4.41
4.64
4.73
4.68
4.23
4.31
4.10
3.95
4.19
4.01
3.74
3.90
3.82
3.95
4.77
4.41
4.71

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of cases
%
1.105
-.711
.161
.478
.321
6
2.62%
1.018
-.680
.160
.526
.320
4
1.75%
1.017
-.755
.160
.754
.320
4
1.75%
1.051
-.809
.162
.750
.322
7
3.06%
1.070
-.861
.161
1.167
.320
5
2.18%
1.039
-.942
.160
1.408
.320
4
1.75%
1.172
-.406
.160
-.400
.320
4
1.75%
1.090
-.649
.161
.429
.320
5
2.18%
1.262
-.293
.162
-.560
.322
7
3.06%
1.218
-.481
.161
-.126
.320
5
2.18%
1.132
-.833
.162
.967
.322
8
3.49%
1.172
-.873
.162
.763
.323
9
3.93%
1.125
-1.041
.161
1.418
.321
6
2.62%
1.165
-.877
.160
.625
.319
3
1.31%
1.231
-.519
.160
-.025
.320
4
1.75%
1.127
-.576
.160
.300
.320
4
1.75%
1.156
-.460
.160
-.140
.319
3
1.31%
1.112
-.280
.160
.043
.320
4
1.75%
1.111
-.696
.161
.673
.320
5
2.18%
1.087
-.475
.161
.338
.321
6
2.62%
1.172
-.055
.160
-.185
.320
4
1.75%
1.170
-.144
.161
-.237
.320
5
2.18%
1.115
-.176
.161
-.373
.320
5
2.18%
1.088
-.123
.163
-.211
.325
12
5.24%
.918
-.715
.163
1.013
.324
10
4.37%
1.108
-.691
.169
.541
.336
26
11.35%
.984
-.908
.163
1.638
.325
12
5.24%
356

Variables

N

Min Max Mean

Perf4
217
Perf5
224
Perf6
218
Perf7
223
Perf8
216
Perf9
221
Perf10
215
Valid N (listwise) = 139

1
1
1
1
1
1
1

6
6
6
6
6
6
6

4.43
4.57
4.34
4.36
4.53
4.86
4.63

Std.
Skewness
Kurtosis
Missing Data
Deviation Statistic Std. Error Statistic Std. Error No. of cases
%
1.133
-.488
.165
.140
.329
17
7.42%
1.146
-.889
.163
.903
.324
10
4.37%
1.122
-.651
.165
.480
.328
16
6.99%
1.166
-.500
.163
.043
.324
11
4.80%
1.124
-.825
.166
.661
.330
18
7.86%
1.009
-.984
.164
1.393
.326
13
5.68%
1.111
-.886
.166
1.003
.330
19
8.30%

Table L- 3 Descriptive Statistics for Imputed Data (N=234).
Variables
PMM1
PMM2
PMM3
PMM4
PMM5
PMM6
PMM7
PMM8
PMM9
PMM10
PMM11
PMM12
PMM13
PMM14
PMM15

N
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234

Min Max Mean
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.59
4.68
5.07
4.63
4.51
4.40
4.59
4.41
4.96
4.28
4.46
4.49
4.26
4.67
3.94

Std.
Skewness
Kurtosis
Original
Original
Deviation Statistic Std. Error Statistic Std. Error Mean
Std. Deviation
1.281
-.924
.159
.234
.317
4.61
1.264
1.167
-1.092
.159
1.268
.317
4.69
1.144
1.048
-1.343
.159
1.977
.317
5.08
1.031
.969
-.796
.159
1.445
.317
4.65
.942
1.016
-1.002
.159
1.615
.317
4.53
.993
1.108
-.713
.159
.477
.317
4.42
1.090
1.166
-.782
.159
.117
.317
4.62
1.131
1.312
-.676
.159
-.049
.317
4.43
1.300
1.082
-.970
.159
.354
.317
4.97
1.067
1.136
-.651
.159
.265
.317
4.28
1.124
1.127
-.591
.159
-.036
.317
4.48
1.114
1.184
-.700
.159
.091
.317
4.52
1.165
1.426
-.566
.159
-.614
.317
4.28
1.420
1.107
-.965
.159
1.146
.317
4.69
1.088
1.372
-.463
.159
-.488
.317
3.95
1.368
357

Variables
PMM16
RP1
RP2
RP3
RP4
RP5
RP6
RP7
RP8
RP9
RP10
RP11
RP12
RP13
RP14
RP15
RP16
RP17
RP18
RP19
RP20
RP21
RP22
RP23
RP24
RP25
RP26

N
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234

Min Max Mean
1
1
1
1
1
1
1
2
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.53
4.84
4.42
4.47
4.25
4.54
5.21
4.85
4.60
4.51
4.73
4.68
4.57
4.15
4.32
4.56
4.36
4.34
4.34
4.05
4.68
4.42
4.73
4.17
4.25
4.88
4.50

Std.
Skewness
Kurtosis
Original
Original
Deviation Statistic Std. Error Statistic Std. Error Mean
Std. Deviation
1.223
-.873
.159
.583
.317
4.55
1.212
.912
-.973
.159
1.761
.317
4.84
.916
1.125
-.844
.159
.533
.317
4.42
1.125
1.089
-.657
.159
.364
.317
4.47
1.089
1.228
-.553
.159
-.064
.317
4.25
1.228
1.165
-.759
.159
.356
.317
4.53
1.169
.895
-1.294
.159
2.330
.317
5.21
.895
1.037
-.969
.159
.645
.317
4.84
1.036
1.073
-.753
.159
.607
.317
4.61
1.073
1.101
-.469
.159
-.368
.317
4.52
1.099
1.069
-1.007
.159
1.229
.317
4.74
1.075
1.137
-.784
.159
.317
.317
4.68
1.139
1.059
-.761
.159
.579
.317
4.58
1.058
1.045
-.312
.159
.012
.317
4.16
1.049
1.169
-.606
.159
.069
.317
4.32
1.169
1.076
-.803
.159
.808
.317
4.56
1.075
1.208
-.572
.159
-.046
.317
4.36
1.208
1.086
-.551
.159
.134
.317
4.35
1.088
1.136
-.543
.159
-.137
.317
4.34
1.141
1.205
-.313
.159
-.313
.317
4.04
1.209
1.121
-.926
.159
.803
.317
4.68
1.121
1.046
-.622
.159
.641
.317
4.42
1.048
1.023
-.991
.159
1.527
.317
4.74
1.022
1.233
-.654
.159
-.005
.317
4.17
1.234
1.316
-.523
.159
-.465
.317
4.25
1.323
1.033
-1.007
.159
1.230
.317
4.88
1.035
1.077
-.623
.159
.387
.317
4.50
1.077
358

Variables
RP27
RP28
RP29
RP30
RP31
RP32
RP33
RP34
RP35
RP36
RP37
RP38
RP39
RP40
RP41
RP42
RP43
RP44
RP45
RP46
RP47
RP48
RP49
RP50
RP51
RP52
RP53

N
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234

Min Max Mean
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.66
3.74
4.47
4.25
4.29
3.85
4.20
4.34
4.26
4.34
4.59
4.46
4.82
4.16
4.20
4.44
4.65
4.18
4.75
4.32
4.45
4.33
3.99
4.78
4.60
4.73
4.65

Std.
Skewness
Kurtosis
Original
Original
Deviation Statistic Std. Error Statistic Std. Error Mean
Std. Deviation
1.093
-.750
.159
.474
.317
4.66
1.097
1.225
-.146
.159
-.417
.317
3.74
1.226
1.053
-.644
.159
.456
.317
4.48
1.054
1.316
-.740
.159
.000
.317
4.25
1.316
1.143
-.650
.159
.446
.317
4.29
1.147
1.443
-.227
.159
-.892
.317
3.85
1.443
1.253
-.663
.159
-.012
.317
4.20
1.258
1.180
-.760
.159
.342
.317
4.33
1.182
1.213
-.614
.159
.061
.317
4.26
1.213
1.132
-.792
.159
.651
.317
4.34
1.134
1.094
-.857
.159
.512
.317
4.59
1.094
1.077
-.825
.159
.570
.317
4.46
1.080
1.114
-1.097
.159
1.231
.317
4.82
1.114
1.071
-.595
.159
.470
.317
4.15
1.072
1.121
-.597
.159
-.056
.317
4.19
1.127
.984
-.715
.159
.954
.317
4.45
.986
.867
-.688
.159
1.615
.317
4.65
.867
1.100
-.431
.159
-.024
.317
4.17
1.111
.971
-.904
.159
1.177
.317
4.76
.969
1.099
-.653
.159
.336
.317
4.32
1.104
1.023
-.430
.159
.040
.317
4.45
1.025
1.076
-.634
.159
.059
.317
4.33
1.081
1.096
-.476
.159
-.261
.317
4.00
1.097
1.048
-1.020
.159
1.142
.317
4.78
1.047
1.003
-.853
.159
1.232
.317
4.60
1.004
1.081
-.867
.159
.777
.317
4.73
1.085
.975
-.807
.159
1.183
.317
4.65
.978
359

Variables

N

RP54
RP55
RP56
PRM1
PRM2
PRM3
PRM4
PRM5
PRM6
PRM7
PRM8
PRM9
PRM10
Benf3
Benf2
ShdVsn1
ShdVsn2
ShdVsn3
ShdVsn4
SysThk1
SysThk2
SysThk3
TrmLrn1
TrmLrn2
TrmLrn3
TrmLrn4
Perf1

234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234

Min Max Mean
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

4.81
4.58
4.31
4.48
4.41
4.62
4.51
4.61
4.31
4.35
3.99
4.17
4.41
4.64
4.73
4.69
4.24
4.32
4.12
3.97
4.21
4.02
3.74
3.93
3.85
3.98
4.75

Std.
Skewness
Kurtosis
Original
Original
Deviation Statistic Std. Error Statistic Std. Error Mean
Std. Deviation
.926
-1.122
.159
2.346
.317
4.81
.928
1.075
-.766
.159
.693
.317
4.58
1.080
1.097
-.704
.159
.495
.317
4.32
1.105
1.012
-.706
.159
.580
.317
4.47
1.018
1.012
-.782
.159
.807
.317
4.40
1.017
1.042
-.815
.159
.773
.317
4.62
1.051
1.061
-.881
.159
1.240
.317
4.51
1.070
1.031
-.966
.159
1.488
.317
4.60
1.039
1.165
-.433
.159
-.368
.317
4.30
1.172
1.082
-.683
.159
.486
.317
4.33
1.090
1.253
-.340
.159
-.532
.317
3.96
1.262
1.210
-.508
.159
-.085
.317
4.16
1.218
1.121
-.844
.159
1.015
.317
4.41
1.132
1.161
-.867
.159
.762
.317
4.64
1.172
1.113
-1.045
.159
1.486
.317
4.73
1.125
1.158
-.892
.159
.678
.317
4.68
1.165
1.224
-.546
.159
.012
.317
4.23
1.231
1.121
-.603
.159
.342
.317
4.31
1.127
1.153
-.482
.159
-.124
.317
4.10
1.156
1.111
-.311
.159
.035
.317
3.95
1.112
1.104
-.723
.159
.722
.317
4.19
1.111
1.082
-.493
.159
.340
.317
4.01
1.087
1.162
-.066
.159
-.140
.317
3.74
1.172
1.168
-.184
.159
-.252
.317
3.90
1.170
1.117
-.215
.159
-.398
.317
3.82
1.115
1.078
-.164
.159
-.217
.317
3.95
1.088
.916
-.703
.159
.941
.317
4.77
.918
360

Variables
Perf2
Perf3
Perf4
Perf5
Perf6
Perf7
Perf8
Perf9
Perf10

N
234
234
234
234
234
234
234
234
234

Min Max Mean
1
1
1
1
1
1
1
1
1

6
6
6
6
6
6
6
6
6

4.41
4.70
4.43
4.56
4.35
4.37
4.52
4.84
4.61

Std.
Skewness
Kurtosis
Original
Original
Deviation Statistic Std. Error Statistic Std. Error Mean
Std. Deviation
1.073
-.699
.159
.622
.317
4.41
1.108
.971
-.894
.159
1.651
.317
4.71
.984
1.107
-.496
.159
.219
.317
4.43
1.133
1.130
-.881
.159
.943
.317
4.57
1.146
1.095
-.672
.159
.603
.317
4.34
1.122
1.147
-.525
.159
.115
.317
4.36
1.166
1.101
-.814
.159
.688
.317
4.53
1.124
.996
-.939
.159
1.340
.317
4.86
1.009
1.084
-.839
.159
1.011
.317
4.63
1.111

361

Appendix M. Exploratory Factor Analysis Results
Table M- 1 Pattern Matrix of PM USE (1st iteration with 53 items).

2 Based on our review of performance information
we predict future performance on key measures
8 We use performance information and findings to
verify our assumptions about the business
9 We hypothesize how planned improvement
actions will impact key performance measures
3 We verify the impact of improvement actions on
results for key performance measures
26 The performance information we review enables
us to anticipate the future direction of the
organization
7 We use performance information to support
decisions at operational levels
12 We evaluate potential improvement actions based
on facts and performance review findings
13 We evaluate potential alternative actions based
on well-defined criteria
19 We use structured methods and tools to predict
future performance
4 We identify and document lessons learned from
our review process e g findings best practices etc.
17 Based on our performance review we decide how
resources should be allocated or altered to support
implementation of improvement actions
10 The performance review process enables us to
focus our attention on the most critical areas
1 We consider relevant context information when
trying to explain and understand performance results
49 We define proposed causal relationships between
different performance measures
28 We use analysis methods and tools to test
hypothesized causal relationships
23 We verify the proposed causal relationships
between different performance measures
18 We use structured methods and tools to facilitate
implementation of improvement actions
41 We use structured methods and tools to seek
causes to explain current performance

1
.631

2

Factor
3
4
.127

5
-.129

.125

.173

.608
.564

.233

.552

.188

6

-.114

.540

.246

.513

.107

.107

-.118

-.179

.131

-.207

.143

-.217

.510

.333

.504

.228

.468

.258

-.150

.309

.460
.427

.137

-.288

.426

.181

-.179

.325

.306

-.146

.564

-.141

.129

.146

.168

.549

.211

-.108

.145

.281

.497

.180

.415

.295

.166

.169

.333

.327

.191

-.232

.183

362

1
16 Procedures for collecting performance data are
well defined
20 Performance data are collected on a timely basis
15 The performance data collected are reliable and
valid
14 Methods and tools used to collect performance
data are effective
11 Performance portrayals and or reports are
updated in a timely manner
50 We receive results on key performance measures
on a regular basis
34 We use effective methods to store and make
performance information and knowledge available
35 Performance information is distributed promptly
and sufficiently in advance of the performance
review meeting
37 We understand how the performance data are
obtained or calculated
38 We assess and understand variation in
performance levels of key measures
25 We compare our current performance levels to
historical performance to identify trends over time
22 We seek to identify causes to explain current
performance levels
39 Visual and graphical methods are used to portray
performance information
52 Historical performance is documented and made
available for decision makers and stakeholders
24 We compare our current performance levels with
performance of similar units or organizations
5 The performance information we share with
stakeholders is organized in a simple and meaningful
way
6 We compare our current performance levels to
expectations such as goals or targets
32 We use visual representations such as a strategy
map or a causal map to portray proposed causal
relationships
33 We use multiple means to share performance
information and review findings with stakeholders

2

.142

Factor
3
4
.789
.719
.642

.187

5

-.179
-.113

.186

.627

.140

.260

.575

.115

.509

.279

.437

.133

.417

.213

.109

6

-.218
.313

-.131

.406

-.155

.354

.185

.175

-.303

.240

.121

.172

-.210

.750
.235

.181
.266

.411
.190

.396

.275

.330

.117

.324

.201

.286

.251

-.147

.237

.148

-.115

.169
.232 -.127

.129

.212
.103

.304

-.116 -.164

-.101
.157

-.275

.578
.263

.517

-.107
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1
2
27 We communicate performance information and
.122
review findings to internal stakeholders within the
organization
30 Definitions of key performance measures are
.186
clearly understood by everyone
36 We consider both costs and benefits for each
.201
potential improvement action before selecting a
course of action
47 Once improvement actions are determined we
.206
define clear action plans with tasks priorities etc.
45 We make decisions to manage or improve
performance when it is clear that action is needed
51 Decisions we make are put into action
.150 -.156
53 Based on our performance review we decide on
.219 -.119
the best course of action to address problem areas
43 Once problems or opportunities are identified we
.194
define potential improvement actions
42 Decisions we make support proactive
.114
performance improvement
46 We revise our hypothesized causal relationships
.453
based on new evidence
40 We allocate sufficient attention and resources to
.167
implement improvement actions
56 Action plans for improvement are implemented
.268
in a timely manner
44 We take a holistic perspective when we create
.128 .236
insights and meaning from performance information
31 Relevant stakeholders such as employees are
.117
engaged in identifying potential solutions and
improvement actions
55 Decisions and findings from the performance
review are documented for future reference and use
29 We evaluate potential improvement actions by
.212 .172
considering their strategic importance
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 29 iterations.

Factor
3
4
.306
.319
.131

5
.438

6

.426

-.165

.375

-.284

-.123

-.680

.184

-.654
.231

.125

.213

-.642
-.630
-.603

.210

-.526
-.463

.155
-.177

.185

-.440

.384

-.427

.141
.160
.293
.143

-.418
.338

-.385

.109

-.382
-.327

364

Table M- 2 Pattern Matrix of PM USE (2nd iteration with 32 items).

51 Decisions we make are put into action
47 Once improvement actions are determined we define
clear action plans with tasks priorities etc.
53 Based on our performance review we decide on the best
course of action to address problem areas
45 We make decisions to manage or improve performance
when it is clear that action is needed
43 Once problems or opportunities are identified we define
potential improvement actions
42 Decisions we make support proactive performance
improvement
40 We allocate sufficient attention and resources to
implement improvement actions
44 We take a holistic perspective when we create insights
and meaning from performance information
33 We use multiple means to share performance
information and review findings with stakeholders
49 We define proposed causal relationships between
different performance measures
23 We verify the proposed causal relationships between
different performance measures
28 We use analysis methods and tools to test hypothesized
causal relationships
32 We use visual representations such as a strategy map or
a causal map to portray proposed causal relationships
18 We use structured methods and tools to facilitate
implementation of improvement actions
16 Procedures for collecting performance data are well
defined
20 Performance data are collected on a timely basis
14 Methods and tools used to collect performance data are
effective
15 The performance data collected are reliable and valid
11 Performance portrayals and or reports are updated in a
timely manner
50 We receive results on key performance measures on a
regular basis
25 We compare our current performance levels to historical
performance to identify trends over time

1
.751
.732

2

Factor
3

4

5
-.108

.243

.727 -.106

-.190

.652

.177 -.176

.627

.176

.105

.559

.154

.198

.558

.127

.141 -.103 -.111

.349

.236

.185 -.146

.301

.282

.127

.729 -.116

.129

.646

.180 -.212

.614

.222

.104

.242

.190

-.138

.552
.120

.512

.305 -.105
.872
.735 .220
.727 -.156

.139
.128

.724
.623

-.228

.209

.530

.261

.104

.170

.538 -.108

365

22 We seek to identify causes to explain current
performance levels
8 We use performance information and findings to verify
our assumptions about the business
2 Based on our review of performance information we
predict future performance on key measures
7 We use performance information to support decisions at
operational levels
26 The performance information we review enables us to
anticipate the future direction of the organization
3 We verify the impact of improvement actions on results
for key performance measures
9 We hypothesize how planned improvement actions will
impact key performance measures
10 The performance review process enables us to focus our
attention on the most critical areas
17 Based on our performance review we decide how
resources should be allocated or altered to support
implementation of improvement actions
13 We evaluate potential alternative actions based on welldefined criteria
4 We identify and document lessons learned from our
review process e g findings best practices etc.
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
Rotation converged in 18 iterations.

1
.105

2
.218

Factor
3

4
5
.412 -.190

.147

-.614
.108

-.592

.136

-.561

.159

.240 -.554
.223

-.543

.320

-.492

.230

.128

-.419

.282

.134

-.388

.280

.108

.347

.250 -.195 -.385
.103 -.203 -.368

Table M- 3 Pattern Matrix of PM USE (3rd iteration with 26 items-Final).

2 Based on our review of performance information we
predict future performance on key measures
8 We use performance information and findings to verify
our assumptions about the business
3 We verify the impact of improvement actions on results
for key performance measures
26 The performance information we review enables us to
anticipate the future direction of the organization
7 We use performance information to support decisions at
operational levels

1
.563

2

.538

.178

.519

.211

.493
.479

Factor
3

5
.112

.102

.114

-.121
-.170

.105

4

-.168

.255
.105

366

9 We hypothesize how planned improvement actions will
impact key performance measures
10 The performance review process enables us to focus our
attention on the most critical areas
49 We define proposed causal relationships between
different performance measures
23 We verify the proposed causal relationships between
different performance measures
28 We use analysis methods and tools to test hypothesized
causal relationships
32 We use visual representations such as a strategy map or
a causal map to portray proposed causal relationships
47 Once improvement actions are determined we define
clear action plans with tasks priorities etc
51 Decisions we make are put into action
53 Based on our performance review we decide on the best
course of action to address problem areas
45 We make decisions to manage or improve performance
when it is clear that action is needed
43 Once problems or opportunities are identified we define
potential improvement actions
42 Decisions we make support proactive performance
improvement
40 We allocate sufficient attention and resources to
implement improvement actions
25 We compare our current performance levels to historical
performance to identify trends over time
22 We seek to identify causes to explain current
performance levels
16 Procedures for collecting performance data are well
defined
15 The performance data collected are reliable and valid
14 Methods and tools used to collect performance data are
effective
20 Performance data are collected on a timely basis
11 Performance portrayals and or reports are updated in a
timely manner
50 We receive results on key performance measures on a
regular basis
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 15 iterations.

1
.462

Factor
2
3
.318 -.123

.408

-.281
.696

.155

.646

.122

.589

.102

.503
.226

-.145

4

5

.139
.127
.214

.119
.220

-.772

.108
.159

-.750
-.102 -.738

.162

-.671

.153

.142

-.617

.270

.123

-.578

.201

.118

-.575

.158

-.133

.101
.110

.580
.232

.104

.535
.865

.150

.740
-.154 -.115 .722

-.105

.230

.710
.615

.261

.482

.264
-.209

367

Table M- 4 Summary of PM Use Items Scale Refinement.
RP Items

Original
Dimension

1 We consider relevant context information
when trying to explain and understand
performance results
2 Based on our review of performance
information we predict future performance on
key measures
3 We verify the impact of improvement
actions on results for key performance
measures
4 We identify and document lessons learned
from our review process e g findings best
practices etc.
5 The performance information we share with
stakeholders is organized in a simple and
meaningful way
6 We compare our current performance levels
to expectations such as goals or targets
7 We use performance information to support
decisions at operational levels
8 We use performance information and
findings to verify our assumptions about the
business
9 We hypothesize how planned improvement
actions will impact key performance measures
10 The performance review process enables
us to focus our attention on the most critical
areas
11 Performance portrayals and or reports are
updated in a timely manner
12 We evaluate potential improvement
actions based on facts and performance
review findings
13 We evaluate potential alternative actions
based on well-defined criteria
14 Methods and tools used to collect
performance data are effective
15 The performance data collected are
reliable and valid

EV

Factor

Note

1 2 3 4 5
Dropped in the
1st FA iteration

EV

x

EV

x

COM

Dropped in the
2nd FA iteration

COM

Dropped in the
1st FA iteration

EV

Dropped in the
1st FA iteration

DE

x

EV

x

EV

x

EV

x

MO

x

DE

Dropped in the
1st FA iteration

DE

Dropped in the
2nd FA iteration

MO

x

MO

x
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RP Items

Original
Dimension

16 Procedures for collecting performance
data are well defined
17 Based on our performance review we
decide how resources should be allocated or
altered to support implementation of
improvement actions
18 We use structured methods and tools to
facilitate implementation of improvement
actions
19 We use structured methods and tools to
predict future performance
20 Performance data are collected on a timely
basis
21 The methods and tools we use to analyze
performance levels and trends are effective

MO

22 We seek to identify causes to explain
current performance levels
23 We verify the proposed causal
relationships between different performance
measures
24 We compare our current performance
levels with performance of similar units or
organizations
25 We compare our current performance
levels to historical performance to identify
trends over time
26 The performance information we review
enables us to anticipate the future direction of
the organization
27 We communicate performance
information and review findings to internal
stakeholders within the organization
28 We use analysis methods and tools to test
hypothesized causal relationships
29 We evaluate potential improvement
actions by considering their strategic
importance
30 Definitions of key performance measures
are clearly understood by everyone

EV

Factor

Note

1 2 3 4 5
x

DE

Dropped in the
2nd FA iteration

TA

Dropped in the
2nd FA iteration

EV

Dropped in the
1st FA iteration

MO

x

EV

Dropped at itemscore correlation
stage
x

EV

x

EV

Dropped in the
1st FA iteration

EV
EV

x
x

COM
EV

Dropped in the
1st FA iteration
x

DE

Dropped in the
1st FA iteration

EV

Dropped in the
1st FA iteration
369

RP Items

Original
Dimension

Factor

Note

1 2 3 4 5
31 Relevant stakeholders such as employees
are engaged in identifying potential solutions
and improvement actions
32 We use visual representations such as a
strategy map or a causal map to portray
proposed causal relationships
33 We use multiple means to share
performance information and review findings
with stakeholders
34 We use effective methods to store and
make performance information and
knowledge available
35 Performance information is distributed
promptly and sufficiently in advance of the
performance review meeting
36 We consider both costs and benefits for
each potential improvement action before
selecting a course of action
37 We understand how the performance data
are obtained or calculated
38 We assess and understand variation in
performance levels of key measures
39 Visual and graphical methods are used to
portray performance information
40 We allocate sufficient attention and
resources to implement improvement actions
41 We use structured methods and tools to
seek causes to explain current performance
42 Decisions we make support proactive
performance improvement
43 Once problems or opportunities are
identified we define potential improvement
actions
44 We take a holistic perspective when we
create insights and meaning from performance
information
45 We make decisions to manage or improve
performance when it is clear that action is
needed
46 We revise our hypothesized causal
relationships based on new evidence

DE
EV

Dropped in the
1st FA iteration
x

COM

Dropped in the
2nd FA iteration

COM

Dropped in the
1st FA iteration

MO

Dropped in the
1st FA iteration

DE

Dropped in the
1st FA iteration

EV

Dropped in the
1st FA iteration
Dropped in the
1st FA iteration
Dropped in the
1st FA iteration

EV
MO
TA

x

EV

Dropped in the
1st FA iteration

DE

x

DE

x

EV
DE
EV

Dropped in the
2nd FA iteration
x
Dropped in the
1st FA iteration
370

RP Items

47 Once improvement actions are determined
we define clear action plans with tasks
priorities etc.
48 Performance portrayals and or reports are
concise and meaningful
49 We define proposed causal relationships
between different performance measures
50 We receive results on key performance
measures on a regular basis
51 Decisions we make are put into action
52 Historical performance is documented and
made available for decision makers and
stakeholders
53 Based on our performance review we
decide on the best course of action to address
problem areas
54 We understand the performance portrayals
and reports presented to us
55 Decisions and findings from the
performance review are documented for
future reference and use
56 Action plans for improvement are
implemented in a timely manner

Original
Dimension
DE

Factor

Note

1 2 3 4 5
x

MO
EV

Dropped at itemscore correlation
stage
x

MO

x

TA
COM

x

DE

x

EV
COM
TA

Dropped in the
1st FA iteration

Dropped at itemscore correlation
stage
Dropped in the
1st FA iteration
Dropped in the 1st
FA iteration

371

Table M- 5 Pattern Matrix of RP Maturity (1st iteration with 10 items).
Factor
1
2
.842

3 It is clear who is responsible for doing what within the performance review
process e g planning data analysis etc.
5 The right people are involved in the performance review process
.841
2 Sufficient resources are allocated for conducting the performance review
.818
process
4 Those participating in the performance review process have the necessary
.806
skill and knowledge
1 The objectives of the review process are well defined
.788
6 The way the performance review process should be conducted is well
.531
defined and documented
9 We periodically evaluate the effectiveness of the performance review process
8 Measures are used to determine the effectiveness of the performance review
process
10 If necessary we make changes to the performance review process to
improve its effectiveness
7 When we conduct the review process we adhere to the defined objectives and
.426
procedures
Initial Eigen Values
6.190
% Variance Explained
58.598
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 5 iterations.

.349
.907
.790
.757
.493
1.147
8.160

372

Table M- 6 Pattern Matrix of PM Maturity (1st iteration with 16 items).

12 The measures we track are cascaded down to team or individual levels
14 We hold ourselves accountable for improving performance in all key
performance measures
15 Our performance measurement system is supported by an easy to use
technology based system
8 The organizational strategy is consistently communicated throughout
the organization
13 Our performance measures are linked to reward and recognition
systems
16 We continually evaluate and improve our performance measures and
measurement system
10 Subunits and employees feel ownership of the measures under their
responsibility areas
11 The measures we track are consistent across different organizational
levels
9 Specific targets have been set for each of our key performance
measures
3 The performance measures we track are aligned with our organization's
strategy
2 Our management leadership team agrees on how to measure strategic
success
4 The measures we track are controllable by those being evaluated
7 The measures we track reflect a good balance between financial and
non-financial performance
5 The measures we track reflect a good balance between desired results
and the organizational drivers of those results i.e. use of lagging and
leading measures
6 The measures we track reflect a good balance between short term and
long term goals
1 We look at the vital few performance measures to evaluate the overall
performance of the organizational unit
Initial Eigen Values
% Variance Explained
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 13 iterations.

1
.774
.730

Factor
2

.721
.639

3
.123

-.141
.200

.627
.614

.135

.576

.235

.425

.212

.215

.344

.338

.259

.817

.145

.206

.566
.548
.541

.220

.522 -.465

.254

.511 -.384
.498

7.397 1.138 1.011
43.394 3.777 3.432
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Table M- 7 Pattern Matrix for Organizational Learning with Listwise Deletion -2 Factors.
N=220

Factor
1
2
.881 -.129

1 There is a well expressed concept of who we are and where we are going as
an organizational unit
2 There is total agreement on our organizational vision across all levels
.862
functions and divisions
3 All employees are committed to the goals of this organizational unit
.806
5 Employees have a good sense of the interconnectedness of all parts of the
.802
organization
4 Employees view themselves as partners in charting the direction of the
.796
.103
organization
7 Employees understand where all activities fit in within the organization
.750
6 Employees understand the basic value chain within the organization and how
.745
.118
their works fit into that chain
9 Employees freely challenge the assumptions underlying each other's ideas
.874
and perspectives
11 Employees utilize different opinions for the sake of obtaining optimal
.755
outcomes
8 Employees criticize each other's work in order to improve performance
.710
10 Employees engage in evaluating their weak points in attaining effectiveness
.259
.673
Initial Eigen Values
6.967 1.187
% Variance Explained
60.561 7.574
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization. Rotation converged in 5 iterations.
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Table M- 8 Pattern Matrix for Organizational Performance with Listwise Deletion.
Factor
Non-Financial
Financial
Performance Performance
Quality of products services or programs
.877
.133
Reputation in its sector
.731
Customer satisfaction
.722
Success rate in launching new products services or programs
.652
Employee satisfaction
.574
-.218
Level of innovation
.473
-.277
Overall financial performance
-.883
Cost Performance
-.817
Business growth
.207
-.615
Adaptation to the changing conditions of the environment
.227
-.605a
Initial Eigen Values
5.754
.936
% Variance Explained
53.491
5.561
Reliability
0.873
0.831b
Extraction Method: Principal Axis Factoring. (N=190)
Rotation Method: Oblimin with Kaiser Normalization.
A Drop from the scale.
b Not Include Adaptation to the changing conditions of the environment
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Table M- 9 Pattern Matrix of PM Use and Implementation Factor.

2 Based on our review of performance information
we predict future performance on key measures
8 We use performance information and findings to
verify our assumptions about the business
3 We verify the impact of improvement actions on
results for key performance measures
9 We hypothesize how planned improvement
actions will impact key performance measures
26 The performance information we review enables
us to anticipate the future direction of the
organization
7 We use performance information to support
decisions at operational levels
10 The performance review process enables us to
focus our attention on the most critical areas
49 We define proposed causal relationships
between different performance measures
23 We verify the proposed causal relationships
between different performance measures
28 We use analysis methods and tools to test
hypothesized causal relationships
32 We use visual representations such as a strategy
map or a causal map to portray proposed causal
relationships
25 We compare our current performance levels to
historical performance to identify trends over time
22 We seek to identify causes to explain current
performance levels
53 Based on our performance review we decide on
the best course of action to address problem areas
47 Once improvement actions are determined we
define clear action plans with tasks priorities etc.
51 Decisions we make are put into action
45 We make decisions to manage or improve
performance when it is clear that action is needed
43 Once problems or opportunities are identified
we define potential improvement actions
40 We allocate sufficient attention and resources to

1
.522

2

Factor
3
4

.509

.149 -.227

.489

.225

-.169

.450

.295

-.111

.444

.434

5
-.171

6

.244

-.272 -.142 -.103

.106 -.160 -.145

.378

.150

-.263 -.183
.697 -.105 -.147

.205

.619 -.178

-.142

.140

.543

-.256

.122

.455

.250

-.576
.126

.231 -.511 -.129

.154

-.110

-.125 -.702 -.104
.201

-.695

.101
.179

-.654
-.158 -.627

-.156

.188 -.273 -.608 -.134

.187

.114 -.521 -.193

.244
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1

2

Factor
3
4

5

implement improvement actions
42 Decisions we make support proactive
.137 -.107 -.511 -.191
performance improvement
16 Procedures for collecting performance data are
-.858
well defined
15 The performance data collected are reliable and
.129
-.109 -.750
valid
20 Performance data are collected on a timely basis
-.122 -.201
-.736
14 Methods and tools used to collect performance
-.126 -.716
data are effective
11 Performance portrayals and or reports are
.206
-.578
updated in a timely manner
15 Our performance measurement system is
.152
.146
-.425
supported by an easy to use technology based
system
16 We continually evaluate and improve our
.137 .103
-.113 -.388
performance measures and measurement system
50 We receive results on key performance
-.155 -.374
-.383
measures on a regular basis
13 Our performance measures are linked to reward
and recognition systems
8 The organizational strategy is consistently
.206
-.275
communicated throughout the organization
14 We hold ourselves accountable for improving
-.256 -.210
performance in all key performance measures
10 Subunits and employees feel ownership of the
.241
-.224
measures under their responsibility areas
12 The measures we track are cascaded down to
.102
-.127 -.249
team or individual levels
11 The measures we track are consistent across
.212 -.130
-.202
different organizational levels
Extraction Method: Principal Axis Factoring.
Rotation Method: Oblimin with Kaiser Normalization.
a. Rotation converged in 21 iterations.

6
.104

.113
.217

.165
.278
.571
.510
.459
.456
.442
.383
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Appendix N. Final Construct Validity Results
Table N- 1 Reliability and Convergent Validity Results.

Monitoring
Problem Finding
Problem Solving
Validating Causal Relationships
Validating Improvement Actions
Shared Vision
Systems thinking
Team Learning
Non-Financial Performance
Financial Performance
PM Design
PM Implement
Managed RP
Optimized RP

Mean

Std.

AVE

4.55
4.81
4.52
4.46
4.59
4.40
4.03
3.83
4.58
4.52
4.70
4.41
4.51
4.17

0.94
0.89
0.79
0.89
0.84
1.06
1.00
0.92
0.77
0.92
0.81
0.92
0.86
1.04

0.6894
0.7683
0.6810
0.6579
0.5868
0.8183
0.8508
0.6964
0.5732
0.6810
0.5293
0.5738
0.6810
0.6894

Composite Cronbach’s
Reliability
Alpha
0.9298
0.9096
0.8689
0.6987
0.9372
0.9219
0.8846
0.8252
0.9085
0.8824
0.9310
0.8887
0.9448
0.9124
0.9012
0.8544
0.8895
0.8514
0.8951
0.8437
0.8460
0.7730
0.8889
0.8501
0.8951
0.8437
0.9298
0.9096
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Table N- 2 Discriminant Validity Results.
1
2
3
4
0.830
0.563 0.877
0.717 0.578 0.825
0.550 0.642 0.603 0.811

5

1. Monitoring
2. Problem Finding
3. Problem Solving
4. Validating
Causal Relationships
5. Validating
0.703 0.617 0.753 0.708 0.766
Improvement Actions
6. Shared Vision
0.604 0.464 0.646 0.476 0.549
7. Systems thinking 0.577 0.531 0.645 0.566 0.558
8. Team Learning
0.431 0.508 0.546 0.530 0.485
9. Non-Financial
0.548 0.364 0.571 0.427 0.489
Performance
10. Financial
0.518 0.362 0.518 0.427 0.505
Performance
11. PM Design
0.588 0.445 0.648 0.506 0.651
12. PM Implement
0.690 0.452 0.744 0.617 0.687
13. Managed RP
0.704 0.486 0.724 0.448 0.606
14.Optimized RP
0.579 0.409 0.613 0.642 0.617
All correlations are significant at the 0.01 level (1-tailed).

6

7

8

9

10

11

12

13

14

0.905
0.734 0.922
0.595 0.655 0.835
0.598 0.598 0.488 0.757
0.569 0.538 0.359 0.723 0.825
0.579
0.674
0.604
0.464

0.525
0.653
0.577
0.531

0.474
0.547
0.431
0.508

0.438
0.576
0.538
0.408

0.476
0.533
0.502
0.447

0.728
0.709 0.757
0.621 0.692 0.825
0.590 0.582 0.565 0.830
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Table N- 3 Inter-Scale Correlations.
1
2
1.000
.563** 1.000

3

4

5

1. Monitoring
2. Problem
Finding
3. Problem Solving .717** .578** 1.000
4. Validating Causal .550** .498** .603** 1.000
Relationships
5. Validating
.703** .609** .753** .708** 1.000
Improvement Actions
6. Shared Vision
.507** .297** .646** .476** .549**
7. Systems thinking .566** .303** .645** .566** .558**
8. Team Learning
.464** .290** .546** .530** .485**
9. Non-Financial
.548** .364** .571** .427** .489**
Performance
10. Financial
.518** .362** .518** .427** .505**
Performance
11.PM Design
.588** .445** .648** .506** .651**
12. PM Implement
.690** .451** .744** .617** .687**
13. Managed RP
.704** .486** .724** .448** .606**
14.Optimized RP
.579** .408** .613** .642** .617**
15. The benefits
.531** .515** .564** .433** .528**
from the PR process
outweigh the costs..
16. The PR process .654** .523** .725** .568** .697**
has contributed to
the success of my
organizational unit
** Correlation is significant at the 0.01 level (1-tailed).

6

7

8

9

10

11

12

13

14

15

16

1.000
.734** 1.000
.595** .655** 1.000
.598** .538** .488** 1.000
.569** .525** .359** .723** 1.000
.579**
.674**
.604**
.464**
.475**

.569**
.653**
.577**
.531**
.418**

.474**
.547**
.431**
.508**
.327**

.438**
.576**
.538**
.408**
.505**

.476**
.533**
.502**
.447**
.472**

1.000
.708**
.621**
.590**
.547**

1.000
.692** 1.000
.582** .565** 1.000
.539** .618** .551** 1.000

.555** .508** .443** .486** .470** .654** .699** .680** .633** .710** 1.000
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Appendix O. Final Model Results
Control Variables
Corporate RP  Non-Financial Performance
Corporate RP Shared vision
Corporate RP  Systems thinking
Corporate RP  Team Learning
PM Redesigned  Systems thinking
PM and RP Maturity to PM Use
Design  Monitoring
Design Problem Finding
Design  Problem Solving
Design Validating Causal Relationships
Design Validating Improvement Actions
PM Implement Monitoring
PM Implement Problem Finding
PM Implement Problem Solving
PM Implement  Validating Causal Relationship
PM Implement Validating Improvement Actions
Managed RP Monitoring
Managed RP  Problem Finding
Managed RP  Problem Solving
Managed RP Validating Causal Relationships
Managed RP Validating Improvement Actions
Optimized RP  Monitoring
Optimized RP  Problem Finding
Optimized RP Problem Solving
Optimized RP  Validating Causal Relationships
Optimized RP Validating Improvement Actions
PM Use to Organizational Learning
Monitoring  Shared vision
Monitoring  Systems thinking
Monitoring  Team Learning
Problem Finding  Shared vision
Problem Finding  Systems thinking
Problem Finding  Team Learning
Problem Solving  Shared vision
Problem Solving  Systems thinking
Problem Solving  Team Learning
Validating Causal Relationships  Shared vision
Validating Causal Relationships  Systems thinking
Validating Causal Relationships  Team Learn
Validating Improvement Actions  Shared vision

β

SE

p-value

0.056
0.117
0.117
0.101
0.018

0.053
0.049
0.052
0.057
0.041

0.292
0.017*
0.024*
0.076
0.660

0.046
0.140
0.094
0.001
0.208
0.306
0.103
0.354
0.432
0.317
0.374
0.259
0.326
-0.101
0.123
0.160
0.122
0.170
0.442
0.239

0.075
0.096
0.069
0.073
0.066
0.082
0.113
0.074
0.075
0.083
0.067
0.081
0.067
0.066
0.074
0.060
0.085
0.061
0.067
0.063

0.535
0.147
0.175
0.984
0.002**
0.000***
0.363
0.000***
0.000***
0.000***
0.000***
0.001***
0.000***
0.129
0.096
0.008**
0.154
0.006**
0.000***
0.000***

-0.088
0.090
0.047
-0.195
-0.227
-0.134
0.286
0.269
0.241
0.117
0.281
0.274
0.049

0.090
0.091
0.089
0.069
0.068
0.077
0.107
0.105
0.111
0.078
0.076
0.089
0.115

0.165
0.162
0.297
0.002**
0.000***
0.041*
0.004**
0.005**
0.015*
0.067
0.000***
0.001***
0.336
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β
Validating Improvement Actions  Systems thinking
-0.057
Validating Improvement Actions  Team Learning
-0.065
Direct Effects of PM and RP Maturity to Organizational Learning
Design  Shared vision
0.107
Design  Systems thinking
0.098
Design  Team Learning
0.064
PM Implement Shared vision
0.290
PM Implement  Systems thinking
0.173
PM Implement  Team Learning
0.152
Managed RP Shared vision
0.218
Managed RP  Systems thinking
0.128
Managed RP  Team Learning
-0.029
Optimized RP  Shared vision
-0.055
Optimized RP Systems thinking
0.019
Optimized RP  Team Learning
0.133
Organizational Learning to Non-financial performance
Shared vision  Non-Financial Performance
0.290
Systems thinking  Non-Financial Performance
0.017
Team Learning  Non-Financial Performance
0.114
Direct Effects of PM and RP Maturity to Non-financial performance
PM Design  Non-Financial Performance
-0.113
PM Implement  Non-Financial Performance
0.126
Managed RP  Non-Financial Performance
0.086
Optimized RP  Non-Financial Performance
-0.031
Non-financial performance to Financial performance
Non-Fin  Financial Performance
0.570
Direct Effects of PM and RP Maturity to Financial performance
PM Design  Financial Performance
0.071
PM Implement  Financial Performance
-0.024
Managed RP  Financial Performance
-0.024
Optimized RP  Financial Performance
0.109
Direct Effects of PM Use to Non-financial performance
Monitoring  Non-Financial Performance
0.187
Problem Finding  Non-Financial Performance
0.040
Problem Solving  Non-Financial Performance
0.084
Validating Causal Relationships  Non-Financial Performance
0.024
Validating Improvement Actions  Non-Financial Performance -0.026
Direct Effects of Organizational Learning to Financial performance
Shared vision  Financial Performance
0.163
Systems thinking  Financial Performance
0.124
Team Learning  Financial Performance
-0.191
Direct Effects of PM Use to Financial performance

SE p-value
0.084 0.250
0.113 0.281
0.083
0.076
0.096
0.096
0.116
0.107
0.098
0.088
0.094
0.074
0.082
0.077

0.199
0.197
0.504
0.003**
0.137
0.158
0.026*
0.144
0.758
0.454
0.815
0.084

0.097 0.001***
0.102 0.434
0.071 0.054
0.082
0.100
0.094
0.080

0.169
0.206
0.358
0.701

0.067 0.000***
0.065
0.113
0.078
0.068

0.281
0.831
0.762
0.110

0.089
0.077
0.122
0.088
0.096

0.018*
0.303
0.246
0.392
0.395

0.077 0.017*
0.097 0.099
0.061 0.001**
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β
SE p-value
Monitoring  Financial Performance
0.050 0.076 0.255
Problem Finding  Financial Performance
0.042 0.063 0.251
Problem Solving  Financial Performance
-0.092 0.083 0.134
Validating Causal Relationships  Financial Performance
0.006 0.076 0.470
Validating Improvement Actions  Financial Performance
0.083 0.080 0.149
a: Standardized path coefficient.
b: * p< 0.05; ** p<0.01; ***p<0.001 (Two-tailed test for hypothesized paths and one-tailed
test otherwise)
c: R2Financial = 0.5964, R2 Non-Financial = 0.4682, R2 Shared vision = 0.5530, R2 Systems thinking = 0.5573,
R2Team learning = 0.4127
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