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ABSTRACT

Performance measurement (PM) systems are commonly known for both their potential to enable
significant improvement in organizational performance and success as well as the difficulty of
actually obtaining these results. A review of the literature suggests that most applications of PM
systems prove to be less effective than the design suggests or, in some cases, may fail to be
institutionalized. While there have been many recent advancements in this area, the focus from
researchers has been primarily on the design and use of these systems. More recent research
suggests that the problem with these systems may be the execution and implementation of the
system rather than the design. In response, researchers have investigated both enablers and
barriers (more generally referred to as success factors) for PM systems. They generally assert
that being aware of these factors and attempting to mitigate their effects increases the likelihood
of system success and enables practitioners to realize the full potential benefit from these
systems. While significant research has been conducted in this area, review of the literature
suggests that there is little consistency among the studies with no consensus among researchers
concerning terminology or definitions of factors. Analysis of the published literature suggests
that this area is at a relatively early stage of maturity with many significant opportunities for
further advancement of the research area. In this work, the existing published literature was
synthesized and a comprehensive set of 29 potential success factors was identified, along with
corresponding definitions. In addition, five distinct dimensions of PM implementation success
were identified from the literature synthesis. These literature review results were used to design a
survey questionnaire to assess actual organizational practice in an empirical field study. An
exploratory factor analysis was conducted to refine the constructs corresponding to potential
success factors and implementation success outcomes. The resulting final variables were
investigated using regression analysis to identify the factors most strongly associated with each
dimension of implementation success.
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Chapter 1

Introduction

Organizational performance measurement (PM) systems have become accepted as pillars of 

organizational effectiveness and improvement (Bourne, Neely, Mills, & Platts, 2003; de Waal & Kourtit, 

2013). Over the past few decades, PM systems have been adapted for use in many types of organizations 

and sectors with many examples of the important benefits that these systems offer. However, even 

cursory reviews of the literature reveal that many practical applications of PM systems face significant 

challenges or even fail completely (Bourne, Franco-Santos, Kennerley, & Martinez, 2005; Bourne, Neely, 

Mills, Platts, et al., 2003; de Waal & Kourtit, 2013; Keathley & Van Aken, 2013). While the success of 

PM systems has been an area of interest for both researchers and practitioners for several decades, these 

challenges persist and reported success rates for PM system initiatives have not improved much in recent 

years (de Waal & Kourtit, 2013).

1.1 Background

One challenge in working in the area of PM systems is the variations in terminology used to describe 

various measurement systems. This dissertation research is focused on organizational strategic-level PM 

systems, which are also sometimes referred to using terminology such as business PM, enterprise PM, 

corporate PM and in some cases performance management or performance measurement and 

management systems (Ariyachandra & Frolick, 2008; Bourne et al., 2005; Umashev & Willett, 2008; Van 

Aken, Letens, Coleman, Farris, & Goubergen, 2005). This type of system clearly has the potential to 

support organizational improvement and sustainability and, therefore, is an important aspect of any 

organization. However, many types of organizations report facing significant challenges when attempting 

to develop a PM system (Bourne, Neely, Mills, & Platts, 2003b; de Waal & Kourtit, 2013).
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Although there have been many important advancements in the published literature on PM system 

success, much of the advancement has been in the design and use of PM systems (Nudurupati et. al, 

2011). However, research suggests that the implementation phase may pose the biggest challenge due to 

the nature of organizational change when implementing new systems or processes (Bourne et. al, 2003a; 

de Waal & Kourtit, 2013). In fact, many researchers assert that arguably well-designed PM systems can 

still fail to be institutionalized during the implementation phase (Bourne et. al, 2003b). Therefore, a line 

of research has emerged to address the successful implementation of PM systems. Specifically, one area 

of study is focused on investigating the factors that affect implementation success. Similarly to much of 

the other research in the PM system literature, the terminology used in this area varies and the term 

“factor” is used to refer to both positive and negative effects, including terminology such as supporting 

factors, enablers, challenges, barriers, obstacles, and impediments.

Much of the research focused on the factors that affect PM system implementation success asserts that the 

implementation process can be made more successful by creating more effective implementation 

strategies that aim to mitigate the effects of these factors. By improving the success of the implementation 

phase, the overall success of the PM system can also be improved (Bourne et. al, 2003a). While it is 

important to identify the factors so that practitioners can address them during application and 

implementation, it is not sufficient to simply provide a long list of factors. The most important factors that 

act as drivers of implementation success should be identified so that resources can be targeted to address 

these more critical factors. Research in this area can make PM systems more successful in a wide range of 

organizations, enabling them to gain the full potential benefits of PM systems. 

A preliminary review of the literature suggests that this research area is in a relatively early stage of 

development with many significant variations such as the terminology used and the factors studied 

(Keathley & Van Aken, 2013). A preliminary review of the literature also reveals that the research area is 

multidisciplinary with many different perspectives and approaches represented. Further, prior work on 
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reviewing and analyzing the literature also show that there is no commonly-accepted definition of 

implementation success; further, this concept is rarely explicitly operationalized. In addition, most of the 

studies identified in a preliminary literature review focus on identifying the factors but very few offer any 

insight about relative “strength of effect,” or relative importance of each factor, for implementation 

success. More so, a preliminary exploration of evaluating the relative strength of effect reveals that the 

variations in methodological approaches and reporting conventions complicate a meta-synthesis of effects 

across studies (Keathley, Van Aken & Letens, 2013). 

1.2 Research Problem

Due to the inconsistencies and variability in the published literature, a more comprehensive understanding 

of the development of the research area and a synthesized list of the full breadth of factors studied across 

implementation contexts is needed. In addition, the concept of implementation success should be clearly 

defined and operationalized to provide a better understanding of which factors have the most significant 

relationship with different aspects of implementation success. A comprehensive and rigorous review will 

provide a stronger foundation for future work and allow for a better interpretation of the current literature, 

which may help to further develop this research area. Finally, there is a significant need for empirical 

evidence about the effects of each factor on implementation success. While there are many examples of 

empirical work in this research area, they are primarily based on case studies and action research with 

very few works focused on statistical analysis and rigorous evaluation of these effects.  

1.3 Research Objectives

The purpose of this research is to characterize the most significant factors affecting the successful 

implementation of PM systems. To achieve this aim, this research has five primary objectives: 

Complete a comprehensive review and analysis of the published literature in this area;

Identify and evaluate the factors studied in the published literature;
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Develop operational definitions (i.e., measures) for potential success factors and implementation 

success as identified in the published literature;

Investigate the relationship between potential success factors and implementation success using 

an empirical field study; 

Identify the critical success factors having the most significant relationship with implementation 

success. 

The first two objectives were completed as part of a rigorous systematic literature review (SLR), literature 

analysis, and synthesis. Based on the current literature, a complete list of factors representing the full 

breadth of the factors studied was developed. In addition, definitions of each factor identified from the 

literature and implementation success were proposed based on the previously-published literature. In 

particular, the definition of PM implementation success consisted of five distinct dimensions. Next, a 

field study consisting of an online survey questionnaire was conducted to empirically investigate the 

relationships between potential success factors and implementation success. Exploratory factor analysis 

was used to test and refine the measures of the success factors and of implementation success outcome 

measures. Regression analysis was then used to determine which potential factors were significant 

predictors for each of the implementation success outcome measures. 

1.4 Expected Contributions of this Work

This research is focused on providing a more comprehensive and rigorous evaluation of success factors 

for PM system implementation based on information available in the published literature and through an 

empirical analysis. In addition, this research proposes a more comprehensive definition of implementation 

success for PM systems, which allows for a more nuanced evaluation of the effects of the factors. This is 

important not only for the empirical evaluation presented in this work but also for interpreting the 

findings from previous studies available in the literature. While there are examples of empirical 

investigations in the literature, many are limited either in the sub-set of factors that are studied or in the 
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types of analyses used to determine their effects on PM system implementation success. This research 

adds to the empirical evidence in this research area and provides a more generalizable view by studying 

actual organizational practice associated with a broad set of factors over various implementation contexts.

The empirical study also included the construction and refinement of multiple-item constructs using 

statistical analyses. While there are some examples of quantitative studies in this research area, the results 

of the literature review conducted for this research show that most of the previous work in this area 

focuses on qualitative analyses or more basic quantitative analyses such as descriptive statistics. This 

work develops a comprehensive set of constructs for both the factors and for implementation success and 

uses regression analysis to evaluate their effects. 

1.5 Overview of Dissertation Document

This document is designed to be a hybrid approach to the manuscript-style dissertation. The document 

includes three primary manuscripts supported by five traditional chapters to improve the readability and 

conceptual flow of the research. A summary of each of the manuscripts including the publication 

information and author attribution for each document is provided in the Attribution section. To begin, an 

initial exploratory investigation based on an approach to identify the inter-relationships among the factors 

and quantify their relative effects is presented in Chapter 2 (manuscript 1). The results of this exploratory 

study suggested that a stronger synthesis of the literature and evidence related to the relationships among 

the factors and dimensions of implementation success are needed to improve the rigor of this approach.

Next, the overall methodological approach for this dissertation is discussed in detail in Chapter 3. One of 

the findings from the preliminary research discussed in this chapter and in Chapter 2 is that there is a 

strong need for a complete literature analysis. It is not enough to simply identify the relevant publications;

the level of development or the maturity of the research field must also be assessed to provide further 

context for the inferences and conclusions drawn from the literature review and synthesis of potential 

success factors. Therefore, Chapter 4 (manuscript 2) presents the results of a study to develop a 
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framework to assess the maturity of a research area (or field). This framework was developed by 

researchers in the Enterprise Engineering Research Group, and the full description of the publication and 

author attribution is provided in the Attribution section. Chapter 5 (manuscript 3) presents the results of 

the full-scale SLR in addition to the literature analysis, which applies the approach developed in Chapter 

4, and the factor synthesis.

Once the literature was analyzed and a synthesized list of success factors was created spanning the full 

breadth of potential factors identified in the literature, an operational research model was developed

encompassing these potential success factors as variables in the model. This model was tested in a field 

study using a survey questionnaire to assess organizational practice. Chapter 6 describes the development 

of the questionnaire, the pilot test results, and the full-scale data collection, and Chapter 7 presents the 

demographic and statistical results of the analysis. This includes the refinement of the constructs through 

factor analysis as well as the regression analysis results. Finally, Chapter 8 summarizes the conclusions 

and contributions of this work in addition to highlighting several interesting areas for future research. 
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Chapter 2

Initial Investigation

(Manuscript 1: An Approach to Quantify the Factors that Affect Performance Measurement 

System Implementation)

2.1 Manuscript copyright transfer agreement  

This manuscript has been submitted for review to the Engineering Management Journal. The manuscript 

was originally submitted in December 2015 and received a Major Revisions decision in February 2016. 

The manuscript was revised and was re-submitted in April of 2016 and is currently under final review. 

This manuscript will not be submitted to any other journal while it is under review by the Engineering 

Management Journal. Specific information on author attribution is provided in the Attribution section and 

those interested in citing any information from this manuscript should verify the status of this publication 

to obtain the correct citation information by contacting the corresponding author: Heather Keathley-

Herring (Heather.Keathley@ucf.edu).

2.2 Abstract  

Although there have been many important academic advancements in the area of performance 

measurement systems, many practitioners and researchers still report encountering significant challenges 

during practical applications. This has led to the development of research to identify factors that affect the 

success of these systems. Many studies attempt to identify and evaluate these factors but there is very 

little evidence of their inter-relationships and overall effects. This paper describes an exploratory study 

that applies an existing framework, originally proposed to design performance measurement systems, to 

investigate its usefulness in quantifying the systemic effects of implementation success factors in this 

context. 
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Keywords: Success Factors, Cognitive Mapping, Analytic Network Process, Performance Measurement 

Systems, Implementation

2.3 Introduction

Many organizations are finding themselves in operational environments that are increasingly complex 

with higher demands for efficiency and effectiveness (Bititci, Garengo, Dörfler, & Nudurupati, 2012; 

Neely, Gregory, & Platts, 2005). As a result, organizational improvement has become essential in many 

sectors as a means to strengthen competitiveness, and performance measurement (PM) has experienced an 

increase in both academic and practitioner focus due to its central role in these improvement initiatives 

(Neely, 1999; Taticchi, Tonelli, & Cagnazzo, 2010). However, PM systems have become known as much 

for their potential to make an impact on organizational effectiveness as for the difficulty of actually 

obtaining improved results (Bourne, Neely, Mills, & Platts, 2003b; de Waal & Kourtit, 2013). Many 

practical applications report encountering challenges that lead to less effective systems and, in some 

cases, a failure to completely institutionalize the system (de Waal & Kourtit, 2013; Keathley & Van 

Aken, 2013).

In response to the less than desired success rate, a line of research has emerged that focuses on identifying 

the enablers and barriers - more generally referred to as factors - of success for PM systems (Bento & 

Bento, 2006; Bourne, Neely, Platts, & Mills, 2002; Neely & Bourne, 2000). Similar to studies focused on 

success factors in other domains, research on the factors that affect PM system success aims to design 

more effective strategies allowing practitioners to be better prepared and more responsive during an 

implementation (Bourne et al., 2002; de Waal, /& Counet, 2009; Keathley & Van Aken, 2013; Neely & 

Bourne, 2000). While significant research has been conducted concerning factors that affect PM success, 

many researchers in this area emphasize identifying the factors with relatively little advancement made in 

investigating the inter-relationships among the factors or quantifying their relative effects on success 

(Keathley & Van Aken, 2013). While knowing the most important factors is helpful, a fuller 
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characterization of these factors would allow managers to target resources and more strategically 

approach the implementation of PM systems.

This paper presents the results of an exploratory study that evaluates an approach to identify and quantify 

the inter-relationships and systemic effects of these factors. This study is focused on the implementation 

of PM systems, which includes the initial execution and complete deployment of an existing design or 

redesign of a PM system (Bourne, Mills, Wilcox, Neely, & Platts, 2000; Bourne, Neely, Mills, & Platts, 

2003a), and evaluates the applicability of an approach proposed by Sarkis (2003). This approach, the 

adjusted Quantitative Model for Performance Measurement Systems (QMPMS), was originally developed 

to facilitate the design of a PM system using both cognitive mapping (CM) and the analytical network 

process (ANP). In this work, the adjusted QMPMS framework was applied to quantify the effects of the 

potential factors on the overall success of the PM system implementation. This approach provides a more 

robust characterization of the factors enabling the design of better implementation strategies. In addition, 

the approach can be applied to similar success factor studies in other phases of the PM development 

process or to applications of other types of management systems. 

2.4 Background

The PM system development process is typically described as having multiple phases: design, 

implementation, and use (Bourne et al., 2000), with some authors also identify reviewing or updating the 

PM system as a distinct phase that provides a feedback mechanism to continuously improve the system 

(Bititci, Carrie, & McDevitt, 1997; Kennerley & Neely, 2002). The cycle begins with a new design or 

significant redesign that is implemented, including both the initial execution and deployment of changes, 

and the results are then used to better manage the organization. Finally, the system is evaluated and new 

areas for redesign are identified. It is important to note that the phases are not strictly sequential and will 

likely overlap (Bourne et al., 2000; Kennerley & Neely, 2002). For example, new changes can be initially 
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executed while recent changes are still being institutionalized in the organization or changes could begin 

being used after an initial execution but before it is completely deployed. 

While recent advancements suggest that much stronger systems can be designed with the potential to 

provide significant improvement to organizational performance, the literature shows that this expected 

result does not easily translate into practice (de Waal & Kourtit, 2013). Therefore, the implementation 

phase has been studied as a potential source of PM system failures with the general argument that a well-

designed system can still fail if not completely or correctly implemented  (Bourne et al., 2002; de Waal, 

& Counet, 2009; Neely & Bourne, 2000). An increased understanding of what contributes to the success 

of PM system implementation will increase the likelihood of higher implementation success rates and 

may improve the success of the PM system overall.  

2.4.1 Factors that Affect Success 

As mentioned previously, a line of research has emerged that focuses on identifying barriers or enablers 

that affect PM system success (Bourne et al., 2002; Kennerley & Neely, 2002). Interestingly, many of the 

factors identified in these studies do not appear to be unique to PM systems but are more general and are 

reported to affect the design or execution of various implementations (Hacker & Doolen, 2007; Kotter, 

1996; Lewis, Shea, & Kvan, 1991; Westbrook & Utley, 1995). Factors such as leadership commitment 

and organizational culture have been consistently proposed as significant factors in a variety of 

organizational change and improvement efforts (Hacker & Doolen, 2007; Westbrook & Utley, 1995). For 

example, research areas such as implementation science focus on a range of systems or programs with 

many examples of investigations of implementation success factors (Durlak & DuPre, 2008; Hacker & 

Doolen, 2007; Lewis et al., 1991; Tippett & Hamilton, 1992; Westbrook & Utley, 1995; Bourne et al., 

2002). This suggests that the problem of successful implementation is multi-faceted and may be stratified

in the sense that there could be factors that generally affect any type of change process, specific factors 

that affect organizational improvement efforts, and factors unique to the implementation of PM systems. 
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While some of the literature emphasizes this argument, the studies concerned with PM implementation 

factors typically focus on identifying general factors and do not emphasize this distinction. 

Another characteristic of the literature on PM implementation success factors that presents a challenge for 

researchers is the lack of consistency in terminology, construct definitions, and the breadth of factors 

identified (Keathley & Van Aken, 2013). Due to the complex nature of these relationships and the 

prevalence of constructs that are not easily quantifiable, the most common methods to evaluate the 

strength of effect on successful implementation are either using qualitative data or subjective quantitative 

data in the form of Likert-type surveys. There is some evidence of more advanced studies where 

researchers are beginning to perform advanced statistical analyses as well as applying other quantitative 

methods to this type of investigation. For example, a related study by Charan, Shankar & Baisya (2008) 

used statistical methods to analyze survey data collected on success factors for supply chain PM system 

implementation. However, these more advanced analyses are not very common in this and related 

research areas suggesting that the area is, in this sense, in a relatively early stage of development overall 

(Neely, 2005). While these studies provide important information regarding the breadth of factors and 

basic information the strength of their effects, more information is needed to understand the dynamic 

inter-relationships among the factors and the systemic effects on success. 

2.4.2 Quantitative Model for Performance Measurement Systems

The QMPMS was originally proposed as a means to quantitatively analyze factors that affect performance 

in order to design a balanced PM system that weights the performance metrics quantitatively (Sarkis, 

2003; Suwignjo, Bititci, & Carrie, 2000). This is accomplished using cognitive mapping (CM), described 

as a method to portray proposed relationships among the variables (similar to casual mapping) and the 

analytical hierarchy process (AHP). The CM is used to determine all of the factors and their relationships 

and the AHP process uses subjective ratings to quantify the effects of the factors in a weighted hierarchy. 

The primary steps of this method are as follows (Suwignjo et al., 2000);
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• Identify the factors and their relationships through CM

• Structure the factors hierarchically 

• Quantify the effects on performance via AHP 

The QMPMS defines relationships among the variables in terms of three effects: direct effects, indirect 

effects, and self-interaction effects. These are generally defined, respectively, as direct links between 

factors, links between factors in the same level of the hierarchy, and a factor that affects itself over time. 

The original authors also further define the direct effect as an aggregate term that includes all of the 

effects acting on a factor including the inherent effect of the factor itself. Unlike the traditional causal 

mapping that is found in system dynamics modeling, the cognitive map used in this approach does not 

necessarily have to represent a closed system (Saaty, 1996; Sarkis, 2003). In fact, the model will most 

likely have exogenous variables in the form of the lowest level metrics or, in the case of this research, the 

factors that are treated as exogenous to the implementation phase. The evaluation of the CM and 

development of the hierarchy facilitate the identification of all interactions, or the various effects, among 

the variables, which are then used in the AHP process. Finally, the AHP approach consists of creating

pairwise comparison matrices for each interaction set and calculating the final combined effects 

(Suwignjo et al., 2000). At this point, consistency calculations can be performed to evaluate the rating 

consistency and the strength of the comparison matrices (Alonso & Lamata, 2006; Saaty, 2006).

One limitation of the QMPMS approach is that it does not allow for the inclusion of feedback effects, 

which are common in complex, dynamic systems. Therefore, Sarkis (2003) proposed an adjusted version 

that allows for the inclusion of these effects. This is accomplished by using the analytical network process 

(ANP) which is typically considered the general form of AHP (Saaty, 1996; Sarkis, 2003). The need for 

the hierarchy is greatly reduced or completely eliminated in the adjusted version by using a ‘supermatrix,’ 

which is the standard method for working with the ANP and includes all of the interactions among factors 

in a single square matrix (Saaty, 1996). This approach allows for the inclusion of all direct effects in one 
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matrix and, therefore, does not require the in-depth analysis of the effect pathways in the hierarchy as in 

the original QMPMS approach (Saaty, 1996; Sarkis, 2003).

2.5 Methodology

While the QMPMS was originally developed to design PM systems, the aim of this work was to 

determine if this approach could be effective for quantifying the effects of success factors on PM system 

implementation. The adjusted QMPMS approach was used in this study, which followed the steps 

summarized in Exhibit 1, to allow for a more complex CM and more accurately represent the 

relationships among the factors. In addition, the models were populated by a single reviewer based on 

interpretations of the findings from a systematic literature review (Keathley & Van Aken, 2013). The first 

step involves clearly defining the variables included in the study and then using the interrelationships 

among the variables to create a CM that describes the relationships. Due to the exploratory nature of this 

research, an existing literature review was chosen as the source of variables and definitions (Keathley & 

Van Aken, 2013). In addition to the success factors, the indicator of ‘Successful Adoption’ of the PM 

system is used as the outcome for this analysis. This research, therefore, began with the second part of 

Step 1 by constructing the CM. Although the revised QMPMS method does not require the formal use of 

a hierarchy, this step was also included to support the definition of clusters for the ANP. Finally, the ANP 

process was used to compute the overall effects (i.e., the systemic effect of a factor on ‘Successful 

Adoption’) of each factor in the model. 

Step 
1

Identify the factors and their 
relationships

Identify the factors to be included in the model
Explore relationships between factors with CM

Step 
2 Structure the factors hierarchically

Identify all of the interactions among factors by 
evaluating the CM
Construct the hierarchy

Step 
3 Quantify the effects on performance

Perform ANP to quantify the effects 
- Conduct pairwise comparisons of all   
   interactions
- Create a Pairwise Comparison matrix
- Calculate direct effects (eigenvalue)
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- Create the supermatrix
- Perform matrix manipulations to obtain the 
final Supermatrix of combined effects 

Table 2.1: Phases of the adjusted QMPMS (adapted from Suwignjo et al., 2000; Sarkis, 2003)

One important aspect to consider when using the adjusted QMPMS approach is the method of 

determining the final priorities in the ANP. The adjusted QMPMS uses an approximation method to 

calculate the local priorities and uses a relatively less common method to calculate the overall effects than 

most applications of ANP (Saaty, 1996; Sarkis, 2003). However, the approach used should be selected 

based on the reducibility and cyclical nature of the initial supermatrix (Saaty, 1999). In general, the initial 

supermatrix should be made column-stochastic and then raised to successively higher powers until it 

converges on the final combined effects (Saaty, 2006). The final supermatrix may either converge to a 

single value or oscillate between two solutions. In the case where there are two solutions, the final values 

should be averaged to obtain the final overall effects (Saaty, 2006; Saaty, 1999). While exact methods 

exist to calculate the local priorities, it is generally acceptable to use an approximate method as these 

methods can closely estimate the actual value and are much simpler, which is ideal for use by 

practitioners who may not feel comfortable with more complex methods (Saaty, 1996; Sarkis, 2003).

Several free software tools perform the calculation of priorities in addition to other, more sophisticated 

tools that are available. The preferred tool by Saaty, Bititci, and Sarkis is ExpertChoice, which is 

commercially-available software. For the purpose of this exploratory work, the estimation method applied 

in the adjusted QMPMS is used. 

Once the supermatrix is complete and the combined effects are known, the information gained must be 

used in a practical way. One suggestion for this is provided by Suwignjo et al. (2000), who applied a 

Pareto analysis on the combined effects in addition to classifying each factor according to how often the 

factor changes. This information can be used to prioritize the factors so that they become more 
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manageable for practitioners as shown in Exhibit 2. Ideally, the data for the rate of change should be 

included in the data collection process of the ANP rankings. For the purposes of this study, this approach

is used with the same single reviewer estimating the rate of change for each factor based on the insights 

and findings from existing literature. 

Rate of Change

C
om

bi
ne

d 
Ef

fe
ct

High Mod low

High 1 2 3

Mod 2 3 4

Low 3 4 5

Figure 2.1: Factor Prioritization (adapted from Suwignjo et al., 2000)

2.5.1 Model Development

As mentioned in the previous section, an existing literature review was used to identify the list of factors 

investigated in this work (Keathley & Van Aken, 2013). This research identified factors by means of a 

systematic literature review (SLR), which is a more rigorous and methodical alternative to the traditional 

literature review (Tranfield, Denyer, & Smart, 2003). The review evaluated 37 papers and found 43

unique categories of success factors represented in the literature. To control the scope of this study, the 

top ten most commonly-studied factor categories, which represented approximately 54% of the categories 

identified, were chosen and are described in Exhibit 3. This list is in order of frequency of study, which 

implies importance but does not necessarily reflect the conclusions of the authors of the 37 papers used to 

develop this list regarding strength of effect. 
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Factor Category No. of 
Instances

Examples of Factors from Published 
Literature

Leadership Commitment 29 Management commitment
Commitment of senior management

PM System Design Quality 25 System design quality
Strength of the design

Organizational Culture 20 Learning and evaluative culture
Participatory culture

Communication of 
Expectations 17 Clear objectives

Communication of expectations

Leadership Style 12 Management style
Wrong management style

Employee Acceptance 10 Employee acceptance of the system
Employee attitude about the system

Incentive Programs 9 Linking with rewards
Reward system

Employee Training 9 Training
Specialized training

Resource Required 9 Effort required
Initial resource investment

Visible Use of the System 9 Employees clearly see the results being used
Employees don’t see results being used

Table 2.2: Most Frequently Studied Factors (adapted from Keathley & Van Aken, 2013)

While some of these categories are easily interpreted, others may need further explanation.  

‘Organizational Culture’ refers to the phenomenon where employees are affected by the general tone of 

the environment in the organization. If the organizational culture is open and receptive to change, then a 

new PM system may be more easily accepted. Conversely, a culture that is more closed may cause 

employees to have a less positive opinion of the system (Bititci, Mendibil, Nudurupatitrevor, Turner, & 

Garengo, 2004; de Waal & Counet, 2009). In the same way, ‘Employee Acceptance’ refers to the general 

amount of acceptance of the PM system among the employees who are directly affected by the system. 

This factor is inherently important as these employees are generally central to data collection and actual 

use of the system and, therefore, their opinion of the system may directly affect the quality of data and 

overall system success (Charan, Shankar, & Baisya, 2008; de Waal & Counet, 2009). Finally, ‘Visible 

Use of the System’ refers to the concept that employees are more likely to have a favorable opinion of the 
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system if they believe that it is actually being used (Lewis et al., 1991; Mendibil & MacBryde, 2006). As 

mentioned earlier, the phases of PM systems can overlap and the implementation phase can be influenced 

both by visible use of previously-implemented portions of the system as well as visible use of the portions 

currently being implemented. 

The second portion of Step 1 was completed by using CM techniques to map the relationships among the 

ten categories of factors in Exhibit 3. The results and insights of the papers identified in the SLR were 

evaluated and relationships identified in these papers were coded from both qualitative and quantitative 

findings. The CM was then created based on the coded relationships. First, each of the ten factors was 

compared, pairwise, with all others to identify all of the direct effects present among the factors based on 

the coded relationships from the literature. Then, the map was started by placing the primary indicator, 

‘Successful Adoption’ of the PM system, at the top and working backwards to position all of the factors. 

This step was further scoped for the purpose of this study by limiting this diagram to only fundamental 

interactions, which also limited the number of pairwise comparisons required for the ANP. One important 

distinction to make for this study is that the focus is on the implementation phase and, therefore, factors 

associated with the other three PM system phases were treated as outside the scope of this model. 

However, there are factors that affect implementation success that come from the other phases, i.e., as an 

influence from the design phase, such as the ‘PM System Design Quality,’ or the use phase, such as 

‘Visible Use of the System.’ These factors can be considered exogenous variables in the model but the 

design itself and other factors that affect the design, use, or review of the system were considered outside 

the scope of the study. It is also important to note that this approach, while similar to a causal loop 

diagram from system dynamics, is more relaxed. 

The resulting CM, as seen in Exhibit 4, shows that three factors directly affect the primary indicator: 

‘Employee Acceptance,’ ‘Resources Required,’ and ‘Visible Use of the System.’ In addition, ‘PM System 

Design Quality’ is represented as an external variable (i.e., it does not depend on any other factor) which 
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reflects the scope of this analysis. It is important to note that this model represents an initial exploration of 

the approach and, therefore, the relationships presented here represent the most vital relationships and 

only one viable version of the model. Several other versions of this model were considered during a 

sensitivity analysis, which is discussed later.

Figure 2.2: Cognitive Map of PM System Implementation Factors

Next, the hierarchical tree diagram (HTD) was constructed in Step 2 as a more structured representation 

of the relationships included, which allows for the identification of levels and clusters within the CM. The 

primary objective, ‘Successful Adoption’ of the PM system, was considered level zero and all factors that 

directly affect this variable were considered to be on level 1. This process continued until all of the direct 

effects were represented in the hierarchy. Next, any indirect, self-interaction, or feedback effects were 

identified and included as codes in the HTD. The clusters could then be evaluated against the theoretical 

understanding of the relationships to ensure that they were properly defined in the model and accurately 

represented the coded findings from the literature. While the adjusted ANP method does not formally 

require this hierarchy, this step can help to clarify a complex system and may simplify the interpretation 

and future steps for those who have less experience with these methods. 
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The resulting hierarchy, shown in Exhibit 5, illustrates all of the interactions (i.e., direct, indirect, self-

interaction, and feedback effects) although none of the factors were modeled as having self-interaction 

effects in this case. For clarity, each factor was given an identification code that can be seen directly 

above the factor name. Direct effects are represented as branches of the hierarchy; for example, ‘Visible 

Use of the System,’ ‘Employee Acceptance,’ and ‘Resources Required’ all have a direct effect on 

‘Successful Adoption.’ Indirect effects are represented by placing the interacting factor code directly 

below the factor name. Finally, feedback effects, which cannot be represented in the traditional QMPMS 

model, are represented here as factor codes in bold brackets also included below the factor name. These 

interactions indicate that this system of factors is dynamic and features effects across clusters, which 

prompted the use of the adjusted QMPMS approach.  

Figure 2.3: Hierarchical Representation of Factor Effects

Finally, the ANP method used by Sarkis (2003) was conducted by a single reviewer that consisted of the 

use of an approximation method to calculate the local priorities. In order to calculate the local priorities, 

the traditional AHP process was used which involves creating the pairwise comparison matrices and 

calculating the effects by obtaining the normalized eigenvectors. Similarly to identifying the inter-

relationships, the values used to populate the pairwise comparison matrices were based on the findings 

from the papers identified by the SLR. Exhibit 6 shows the pairwise comparisons of the interactions that 



20

were identified in Steps 1 and 2. The interactions in this exhibit were assigned values according to the 

standard nine-point scale that is used in the ANP process. Taking the first interaction as an example, this 

table is read as follows; 

• Does ‘Visible Use of the System’ or ‘Employee Acceptance’ have a stronger effect on ‘Successful 

Adoption’?

• How much stronger is the effect?

For example, ‘Employee Acceptance’ of the system was rated as having a slightly stronger effect on 

‘Successful Adoption’ than the ‘Resources Required’ for PM system implementation. This ranking was 

determined through interpretation of the frequency of study results from the SLR, which shows that 

‘Employee Acceptance’ has been studied slightly more frequently than ‘Resources Required’, as well as 

insights and findings from supporting literature. For example, one study that was included in this analysis 

investigated 31 factors that affect the implementation of organizational Performance Management 

systems (de Waal & Counet, 2009). This study included one variables related to the ‘Employee 

Acceptance’ category (i.e.,Organizational members lack a positive attitude towards the PMS) and two 

variables related to the ‘Resources Required’ category (i.e., Implementation of the PMS requires more 

time and effort than expected; There are insufficient resources and capacity available for the 

implementation). The results of their study showed that the rating from both practitioners and academics 

was slightly higher, on average, for ‘Employee Acceptance’ than for ‘Resources Required.’ This process 

of investigation was repeated for each interaction and the evaluation was iterated several times to 

determine the final ratings. Some relationships were more commonly discussed in the literature than 

others, resulting in stronger estimations for some relationships. Finally, several iterations of the ratings 

were conducted by completing the pairwise comparisons and then revisiting the data to determine if the 

rating adequately represented the findings in the literature.
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Figure 2.4: Pairwise Comparisons for all Interactions

2.6 Results

Once the ratings were determined, they were inserted into the pairwise comparison matrices as shown in Exhibit 7a. This exhibit uses ‘Employee 

Acceptance’ as an example. Once the ratings were inserted, the reciprocal was placed in the opposite cell, completing the matrix (Saaty, 1996; 

Suwignjo et al., 2000). The direct effect of each factor was then calculated by creating the eigenvector as shown in Exhibit 7b (Sarkis, 2003; 

Suwignjo et al., 2000). The result was the normalized eigenvector column, which contains the direct effects of each factor on ‘Employee 

Acceptance.’ These direct effects are bolded in Exhibit 7b.

9 8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 9

Successful Adoption
Visible Use of the System 3 Employee Acceptance
Visible Use of the System 4 Resources Required

Employee Acceptance 3 Resources Required
Employee Acceptance

Resources Required 5 PM System Design Quality
Resources Required 5 Organizational Culture
Resources Required 2 Employee Training

PM System Design Quality 7 Organizational Culture
PM System Design Quality 6 Employee Training

Organizational Culture 4 Employee Training
Organizational Culture

Visible Use of the System 3 2 Communication of Expectations
Visible Use of the System 2 Incentive Programs
Visible Use of the System 5 6 Employee Acceptance

Communication of Expectations 5 4 Incentive Programs
Communication of Expectations 4 Employee Acceptance

Incentive Programs 3 5 Employee Acceptance
Employee Training
Leadership Style 2 Resources Required

Incentive Programs
Leadership Commitment 2 Resources Required

strong very strong absolutelyabsolutely very strong strong weak equal weak
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Figure 2.5a: Pairwise Comparison Matrix

Figure 2.5b: Direct Effect Calculation Matrix

Once the individual eigenvectors were identified for each cluster and sub-cluster, the consistency 

calculations were completed and confirmed to all have met the threshold value (Alonso & Lamata, 2006; 

Saaty, 2006). Once the ratings were confirmed, they were entered into the supermatrix, which is a square 

matrix of all of the factors in the study. For this matrix, each column either is the eigenvector of local 

priorities or is coded based on their status in the hierarchy. For example, an exogenous variable such as 

‘PM System Design Quality’ would be entered into the supermatrix as a column of zeroes because there 

are no factors with a direct effect on this variable. There are also cases where a variable is only defined by 

a single direct effect, which would result in a column where the lower level factor loads completely, i.e., a 

priority of one, on the upper-level factors. Finally, one factor was only defined by horizontal effects, i.e., 

effects across clusters, or feedback effects in one special case. In this case, it is important to apply the 

correction described by Sarkis (2003) to account for the inherent effect of that factor. 

Employee Acceptance
Resources 
Required

PM System 
Design Quality

Organizational 
Culture

Employee 
Training

Resources Required 1.00 5.00 0.20 0.50
PM System Design Quality 0.20 1.00 0.14 0.17
Organizational Culture 5.00 7.00 1.00 4.00
Employee Training 2.00 6.00 0.25 1.00

Total 8.20 19.00 1.59 5.67

(Normalized)
Resources 
Required

PM System 
Design Quality

Organizational 
Culture

Employee 
Training

Total Normalized

Resources Required 0.12 0.26 0.13 0.09 0.60 0.15
PM System Design Quality 0.02 0.05 0.09 0.03 0.20 0.05
Organizational Culture 0.61 0.37 0.63 0.71 2.31 0.58
Employee Training 0.24 0.32 0.16 0.18 0.89 0.22

Total 4.00 1.00
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This process was conducted for each of the comparison sets identified in Exhibit 6. Then, the direct 

effects were placed into the supermatrix as shown in Exhibit 8. This was accomplished by completing 

each column with the direct effects from the pairwise comparison matrices. When a factor was impacted 

by only one other factor, the full weight (i.e., 1.0) was assigned in the column. Note that each column 

should have a sum of 1.0 (i.e., the matrix should be column-stochastic), as they should describe all of the 

effects on that factor. An exception is made for exogenous variables – ‘PM System Design Quality’ in 

this application. Finally, an assumption discussed by Sarkis (2003) must be applied which takes into 

account any inherent effect of factors that are only defined by a horizontal or feedback effect. 

Figure 2.6: Initial Supermatrix

Finally, the final supermatrix was obtained by raising the initial supermatrix to successively higher 

powers (Saaty, 2006). As prescribed by Saaty in the ANP, the final supermatrix was normalized after 

each iteration to compute the overall effects, but this normalized matrix was not used as the basis of 

successive iterations. This matrix was irreducible and was found to be cyclical, converging on two 

solutions. Therefore, the two solutions were averaged as prescribed by the ANP and the resulting final 

supermatrix was calculated. Exhibit 9 shows the results from the first column (i.e., the overall effects of 

each factor on ‘Successful Adoption’) for solution one and two, in addition to the averaged final overall 

effects. Considering that these effects are the result of subjective analysis of the literature, it would follow 

that these effects would in some way mirror the insights from the literature, the primary example of this 

being ‘Leadership Commitment,’ which is often referred to as the most important factor in PM system 

0 1 2 3 4 5 6 7 8 9 10
0 Successful Adoption 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 Leadership Commitment 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.67 0.00 1.00 0.00
2 PM System Design Quality 0.00 1.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00
3 Organizational Culture 0.00 0.00 0.00 0.00 0.00 0.00 0.58 0.00 0.00 0.00 0.00
4 Communication of Expectations 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 Leadership Style 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.33 0.00 1.00
6 Employee Acceptance 0.64 0.00 0.00 0.57 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 Incentive Programs 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 Employee Training 0.00 0.00 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.00 0.00
9 Resources Required 0.27 0.00 0.00 0.00 0.00 0.00 0.15 0.33 0.67 0.00 0.00
10 Visible Use of the System 0.09 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Initial Supermatrix
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implementation and also in the organizational change literature in general. One interesting result is 

‘Employee Acceptance,’ which is lower than expected based on the literature. Another important result is 

the relatively low effect of ‘Organizational Culture.’ This factor is often listed by researchers as having a 

major impact on adoption success but these exploratory results show that it is less important than other 

factors in this study including ‘Leadership Commitment,’ ‘Leadership Style,’ and ‘Employee 

Acceptance.’  

Table 2.3: Final Overall Effects

There are some differences between the results from applying ANP and the order of importance implied 

by the frequency of study shown in Exhibit 3. For instance, ‘Visible Use of the System’ is listed as one of 

the least frequently-cited factors yet it has a combined effect of 2.1%, which is higher than 

‘Communication of Expectations’ and ‘Incentive Programs.’ In addition, ‘Communication of 

Expectations’ is listed fourth by frequency but has the second lowest combined effect.  

The overall combined effects were then further classified by Pareto ordering and the factors were 

classified according to rate of change as described by the original QMPMS approach. First, the Pareto 

ordering was used which classifies factors that account for the top 80% of the effect as High, those that 

account for less than 5% of the effect as Low, and all others as Moderate effects. Then, the factors were 

subjectively analyzed to identify the rate at which they change and need to be monitored. Again, this 

Soln.1 Soln.2 FINAL
0 Successful Adoption 0.000 0.000 0.000
1 Leadership Commitment 0.157 0.340 0.249
2 PM System Design Quality 0.512 0.323 0.417
3 Organizational Culture 0.119 0.000 0.059
4 Communication of Expectations 0.000 0.042 0.021
5 Leadership Style 0.126 0.031 0.079
6 Employee Acceptance 0.000 0.139 0.070
7 Incentive Programs 0.000 0.019 0.009
8 Employee Training 0.046 0.000 0.023
9 Resources Required 0.040 0.063 0.051
10 Visible Use of the System 0.000 0.043 0.022

Final Supermatrix
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process was supported by the findings and statements identified in the existing literature. Factors that 

change daily or continuously were considered High, while factors that are more consistent and may 

change monthly, yearly or on an even longer scale, were considered Low. Moderate factors are then 

defined as factors that have a defined scale of change but do not require daily monitoring. The results of 

this classification can be seen in Exhibit 10. 

Factor Combined 
Effect Rating Rate of 

Change
Final 

Priority
Leadership Commitment 24.9 H H 1
Employee Acceptance 7.0 H H 1
PM System Design Quality 41.7 H L 2
Leadership Style 7.9 H L 2
Organizational Culture 5.9 M M 2
Resources Required 5.1 M M 2
Employee Training 2.3 M L 3
Visible Use of the System 2.2 L M 3
Communication of Expectations 2.1 L M 3
Incentive Programs 0.9 L L 4

Table 2.4: Factor Priority Classification

These results can be provided to managers in addition to prescriptive information on how to mitigate the 

effect of the critical factors. The results suggest that, while ‘PM System Design Quality’ has the greatest 

effect on ‘Successful Adoption,’ once in the implementation phase, it is most prudent to focus on 

‘Leadership Commitment’ and ‘Employee Acceptance.’ In addition, the results suggest that managers 

should focus less on programs such as ‘Incentive Programs’ and ‘Employee Training’ and spend more 

resources addressing issues related to ‘Leadership Style,’ ‘Organizational Culture,’ and the ‘Resources 

Required.’
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To better understand the impact of the subjective ratings, a sensitivity analysis was conducted on each 

interaction rating. This analysis showed that small variations in rating, such as one or two levels, did not 

significantly affect the final combined effects. That is, the change in the combined effects, shown in 

Exhibit 9, did not change more than one percent. This was repeated for larger variations and for several 

combinations of variations, but the impact on the combined effects was minimal. However, changes in the 

CM showed that the results were significantly sensitive to the complexity and structure of this model. 

This suggests that the variations in ratings do not affect these calculations as much as the creation of the 

CM. Therefore, care should be taken in the beginning stages to accurately map the network and reach 

consensus on the relationships between factors. Once created, it is important that the structure be 

evaluated to ensure that the correct approach to solving the combined effects with ANP is chosen. This is 

discussed in more detail in the next section.  

2.7 Discussion and Conclusions

The QMPMS framework was successfully applied in this study and the results suggest that this method 

can be used in this context to provide estimates of the overall systemic effects. This allows for the 

identification of significant ‘trigger’ factors - those that can cause a chain reaction effect in the system not 

just on the overall effect of successful adoption of the system. These trigger factors can be used initially 

to bolster short-term, visible outcomes which support successful organizational change and in the long-

term as signals of the health of the system. 

In addition, further insights became evident including the disparities between the frequency of 

investigation in the published literature and the resulting combined effects. These insights reflect the 

assertion that this line of research is in an early stage of development and suggests that future work in 

applying methods such as these could provide a strong contribution to this research area. While there are 

many advantages to this method, several challenges are also evident. In addition, several areas for future 
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research were identified in order to further develop this method into an effective practical tool, which is 

discussed in detail in the following section.  

There are fundamental differences between this application and the original purpose of this method that 

presented challenges in the use of this framework. First, this study was focused on one phase of a process 

and featured a system with very few exogenous variables. This complicates the application of ANP and 

introduces instability to the model. Saaty (2004) states that it is uncommon for a supermatrix to become 

irreducible for decision problems. However, due to the nature of this application, i.e., the scope and 

variables, the model is more complex. This is primarily due to the fact that this model contains only one 

exogenous variable. The ANP technique was created to model decision problems and works well for 

designing PM systems due to the hierarchical nature of those systems – a characteristic that was not as 

present in this application.

Another aspect to consider when using the ANP approach is the limitation of using subjective ratings 

(Saaty, 2006; Saaty, 1996; Sarkis, 2003). This problem is commonly addressed by using knowledge 

experts as raters and/or utilizing group ratings such as with a Delphi study (Suwignjo et al., 2000) to 

increase the reliability of the ratings. In this research, the approach was applied iteratively with a single 

analyst. While this is not ideal, it provides relevant pilot data for the evaluation of the approach and future 

work in this area will include collection of more robust data for these rankings. 

Despite these challenges, the results of this study support the use of this and similar tools to quantify the 

effects of factors that affect implementation success. This method is a viable option for further developing 

our understanding of the factors that affect PM system implementation as well as providing a strong tool 

to support practitioners during this process. This could provide many practical insights that can aid in the 

development of implementation strategies and allow for the optimal use of resources to achieve successful 

adoption. In addition, this method has the potential to become a practical tool that could be used for a 
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single implementation project, provide insights for the design of the PM system itself, or be incorporated 

into the PM system to enable effective continuous improvement of the PM system. If this method can be 

effectively used to model this problem, it would provide significant contributions to the practical 

implementation and use of PM systems as well as improve the effectiveness of these systems allowing 

organizations to gain the full potential benefit. These contributions would not only impact PM research, 

but also could be generalized and applied in many organizational change initiatives including applications 

to continuous improvement projects.

2.7.1 Implications for Managers

A review of the literature suggests that there is a significant amount of variability among studies of 

implementation success factors. While these studies provide important information on which factors 

affect implementation success, they typically identify the factors and provide only basic information on 

the relative importance of these factors. This generally results in a long list of factors that are provided to 

practitioners with relatively little guidance on where they should target their resources for the greatest 

chances of success. The goal of this research was to apply a methodology to evaluate the systemic effects 

of the factors so that a more focused set of critical factors can be identified. These critical factors 

represent the primary drivers of success and enable managers to target scarce resources, including time, 

on those factors that will provide the greatest impact. 

The results of this study, which was based on the existing literature, suggest that the primary drivers of 

successful PM implementation are leadership commitment and employee acceptance of the system. First, 

leadership commitment has a high strength of effect and has a relatively high rate of change. In addition, 

this factor has a root connection to many other factors, which also indicates that it should be considered a 

driver of success. Therefore, a method for monitoring leadership commitment should be built into the 

process so that a decline in this variable will trigger some reaction before the effect is system-wide. For 

example, if leadership commitment begins to decline, efforts could be taken to more clearly communicate 
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the obtained benefits of the system (emphasizing short-term wins). These conclusions are also true for 

employee acceptance of the system, which should be monitored and any evidence of lack of acceptance or 

resistance to measurement or the PM system itself should be mitigated quickly to avoid a negative 

systemic effect on overall success of the implementation. For example, employees may initially resist the 

implementation of a new PM system due to reservations about how the information will be used. In this 

case, managers could focus on communicating the expected benefits and purpose of the new system and 

emphasize that the results are intended for learning and improvement instead of punishing poor 

performance. 

Finally, the results show that the PM system design quality has an important impact on overall 

implementation success. Although this is a factor that affects the implementation phase, this factor can 

only be controlled during the design phase and managers should be careful during the design of the PM 

system to ensure that it has recommended design characteristics such as being concise, balanced, and 

aligned with the organization’s strategy. It is also important to note that many researchers identify 

involving stakeholders such as leaders and employees in the design process can lead to higher rates of 

commitment and acceptance, further emphasizing the importance of a strong PM system design process. 

2.7.2 Future Work 

The essential future work needed to make this tool more broadly useful is centered on two areas: 

expansion of the model and use of group review. First, this research focused on the ten most frequently 

studied factors and the most commonly identified relationships to control the scope of the pilot test. 

However, the model should be expanded to include all relevant factors rather than a subset of those 

identified. In addition, all evidence of relationships among the factors should be included to create a more 

complete representation of the dynamic relationships. In addition, a group of participants should be used 

to increase the accuracy of the results. The ANP ratings could be collected by an iterative process with 

consensus but could also, more simply, be collected using the geometric mean from all participants to 
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reduce the complexity of the procedure. The ideal case would be to have a group of subject –area experts 

reach consensus on both the CM and the ANP ratings. The method could also be applied via a Delphi 

study including both academic researchers and practitioners. The results would be a base model that is 

generally applicable in PM system implementations, which could be developed into an automated tool for 

practitioners. In addition, a weighting system could be defined through additional research so that the tool 

could be adjusted for organizational demographics such as sector, size, or structure. Finally, the method 

may be further generalized for use in other types of implementations, which could produce a broader tool 

to monitor organizational change efforts in general. 
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Chapter 3

Research Methodology Overview

The preliminary work discussed in Chapters 1 and 2 identified many important weaknesses in the current 

literature concerning the factors that affect PM system implementation success. To begin, the significant 

variations in the literature (such as terminology, methodological approaches, and factors studied) suggest 

that a rigorous and comprehensive synthesis of the current literature is needed to identify the full breadth 

of the factors studied across implementation contexts. To further contribute to the development of this 

research area, additional empirical evidence is needed including statistical evaluations of the effect of the 

factors. 

This chapter provides a brief overview of the methodologies used throughout this research to provide 

context for how the phases are connected and in what phase each methodology is used. More detailed 

descriptions of the methodologies applied in each phase of this research are included in the relevant 

chapters and manuscripts. Specifically, Chapters 2, 4, and 5 include methodology sections specific to the 

approach used in each study. In addition, Chapter 6 provides a detailed description of the methodology for 

the field study including the development of the questionnaire and sampling frame. 

3.1 Summary of Approach 

The methodological approach for this research is presented in three primary phases as shown in Figure 

3.1. As described in the previous chapters, several preliminary investigations were conducted as part of 

the Research Definition and Scoping study to determine the current state of the research and identify gaps 

in the knowledge available in this field. To complete the Research Framing phase, a comprehensive 

literature review and analysis were conducted. Next, a rigorous Research Synthesis was conducted which 

focused on identifying and defining the full breadth of factors studied and operationalization of PM 

system implementation success studied in the literature. Finally, the Model Development & Testing phase 



35

focused on an empirical field study to refine the constructs defined from the literature analysis and 

synthesis and to investigate the effects of the factors on PM system implementation success. 

Figure 3.1: Overall Research Design

3.2 Preliminary Research

First, preliminary investigations were conducted in order to develop a strong understanding of the current 

state of this research area and the type of information available in the literature. The Research Definition 

and Scoping study included the initial Systematic Literature Review (SLR) and literature analysis as 

discussed in Chapter 1 (Keathley & Van Aken, 2013; Keathley et.al, 2013). In addition, this preliminary 

investigation included the evaluation of the reported strength of effect and pilot test for a meta-synthesis 

as discussed in Chapter 1 (Keathley, Van Aken, & Letens, 2014). The results of these analyses suggested 

that a more comprehensive review of the literature is needed and emphasized the need for a research 

synthesis across the various perspectives represented in this field. In particular, the results of the 

preliminary investigation of the meta-synthesis showed that the variations in the types of studies 

conducted and in the reporting conventions among different disciplines do not allow for a direct synthesis 

of strength of effects from existing studies. Finally, an exploratory approach to identifying the inter-



36

relationships and quantifying their effects was conducted, as discussed in Chapter 2. This study showed 

that the approach is appropriate for quantifying the systemic effects of the factors but that the information 

from existing studies may not be appropriate for populating the model. The results of this preliminary step 

were used to identify important gaps in the literature and to define the objectives of this research. The 

preliminary work emphasized many of the challenges associated with this literature area, further 

discussed in Chapter 4, and suggested that a more comprehensive review and rigorous synthesis of the 

literature are needed. In addition, the results suggested that more empirical investigations of the factors 

and development of robust constructs are needed.

3.3 Investigation of Existing Knowledge in the Field

In the second part of Phase 1, the literature was characterized by conducting a full-scale SLR and 

applying the maturity analysis framework to analyze the literature. The methodology for this portion of 

the research is described in detail in Chapter 4. This approach consisted of six phases to identify and 

analyze the published literature. It is important to note that the preliminary SLR described in Chapter 1 

was used as the scoping study for this review (Keathley & Van Aken, 2013). The full-scale SLR was 

designed to be a sensitive review, capturing as many relevant publications as possible, to ensure that the 

review was comprehensive across various implementation contexts such as organizational types, PM 

system types, and disciplines. This review covered four platforms and a range of databases to ensure that 

a broad sample of document types and perspectives were captured. In addition, the search strategy was 

designed to be comprehensive resulting in a relatively large number of search results and over 59,000 title 

and abstracts being reviewed. Next, a subset of the Maturity Assessment Framework that was discussed in 

Chapter 2 was applied to the publications identified in the SLR to provide further context for the 

inferences drawn from this literature and to investigate the development of this research area. The 

approach for the full scale SLR is described in more detail in Chapter 5 (manuscript 3).
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Phase 2 focused on synthesizing the variables found in the literature including the full breadth of factors 

studied in addition to a comprehensive definition of implementation success. A detailed description of the 

methodology used for this portion of the research is provided in Chapter 5. To begin, the publications 

identified in Phase 1 were evaluated to identify publications that were empirical and explicitly identified 

or defined factors. These criteria were applied to ensure that the publications included in the synthesis 

were providing original content to the synthesis instead of providing purely anecdotal evidence or 

reviewing previous works and to ensure that the terminology and operationalization of the concepts were 

purposeful and meant to contribute to the research area. This process resulted in 54 publications that were 

used to synthesize both the factors and operationalization of implementation success. The results of this 

process showed that few of the publications defined or operationalized implementation success. 

Therefore, a supplemental review of the Change Management and Implementation Science literature 

areas was conducted to identify existing frameworks. The synthesis began with extracting data from the 

54 papers resulting in 995 entries, which were then categorized using an iterative inductive approach 

using group reviews. The detailed description of the methodology and the results of this phase are also 

discussed in Chapter 5 (manuscript 3).

3.4 Empirical Investigation

Finally, an operational model was constructed that included 29 factors and five dimensions of 

implementation success, which proposed that the factors may drive specific dimensions of 

implementation success and may also have inter-relationships that are important to understanding their 

systemic effects on implementation success. The results of Phase 2 were then used to design multiple-

item construct measures for each of the factors and dimensions of implementation success, which were 

then used to develop a questionnaire for the large-scale field study. The questionnaire was pilot tested 

with 11 subject-area experts, and the full-scale study was conducted in June, 2016. The sampling frame 

was designed to capture as broad of a sample as possible and participants included academic researchers 

and practitioners who had been involved in leading or facilitating the implementation of a new or re-
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designed PM system in any organizational setting. The preliminary review of the literature suggested that 

most studies focus on a narrow implementation context such as a specific PM system framework, 

organizational sector, or industry. Therefore, this study was designed to be as comprehensive as possible 

and the sampling frame was designed to capture a broad sample of implementation contexts, including 

varying levels of implementation success. The sampling frame, design of the questionnaire, and results of 

the pilot study are discussed in more detail in Chapter 6. 

Next, the 29 factors evaluated in the questionnaire, which represented distinct concepts extracted from the 

literature, were considered the ‘initial variables’ for the empirical analysis. To investigate the underlying 

concepts among the factors and refine the constructs, an exploratory factor analysis (EFA) was conducted 

using SPSS software. Due to the relatively low sample size for the number of initial variables identified, 

the data were further evaluated to develop sub-models based on categories of factors. Once the variables 

had been grouped into five categories, as discussed in more detail in the Results in Chapter 7, a separate 

EFA model was developed for each group. In addition, a sixth EFA model was created for the initial 

outcome variables (i.e., the five dimensions of implementation success). By developing six independent 

models, the ratio of the number of respondents to the number of items met the minimum criteria of 5:1 in 

all cases except for the model of the outcome variables. An evaluation of this data suggested that breaking 

the outcome data into two models would have limited the contribution of the EFA by not investigating the 

relationships among what were expected to be highly related concepts. An evaluation of the raw data 

revealed that the assumption of normality was not adequately met and the researchers expected that there 

would be significant correlations among the extracted factors.  Therefore, a principal axis factoring 

extraction method with an oblique rotation was chosen for this analysis (Thompson, 2004).

In an initial effort to define the categories, the publications captured in the SLR were evaluated to 

determine what types of groupings are common in the literature. The results showed that the categories 

varied greatly among the studies with the most common categories being people-related factors, 
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organizational factors, technical factors, factors related to the PM process or approach used, and factors 

associated with the PM system itself. To investigate whether these categories were appropriate, the 

bivariate correlations between items were evaluated to see which variables were significantly correlated. 

The results showed that, although the initial categories were drawn from the literature, they did not appear 

to be appropriate for this study based on the empirical data. Therefore, the data were further evaluated 

using a preliminary EFA based on an iterative set of models. This approach does not have a very strong 

statistical power considering the sample size but was used instead as an approach to identify empirical 

evidence of sub-groupings among the initial variables. The iterative approach is summarized in Figure 

3.2. In this approach, a full EFA model was constructed that included all of the initial variables. The first 

emergent factor was evaluated to determine based on Eigenvalues and whether the initial variables fit 

together conceptually. Next, the initial variables from the first emergent factor were removed and a 

second model was created with the remaining initial variables. This iterative process was repeated eleven 

times before the model fit indices no longer met the minimum values required and the sub-models no 

longer generated emergent factors with strong conceptual links. 

Figure 3.2: Preliminary Iterative Factor Analysis Approach
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This iterative process resulted in several sub-groups of initial variables that appeared to be conceptually 

and empirically associated. The results of this iterative process were compared to evidence of potential 

groupings in the correlation matrix to develop initial categories based on the findings from the literature 

as shown in Table 3.1. In this table, k refers to the number of survey items within each category.

Leadership or 
Change 

Management

Organizational 
Environment PM System Structure

PM Process 1            
(Training & 

Communication)

PM Process 2          
(Approach) 

Leadership 
Support

Organizational 
Culture Design Quality PM Training Structured Design 

Process
Leadership 
Acceptance

Organizational 
Readiness

Integration with 
Existing Systems

Communication About the 
PM System

Structured 
Implementation Process

Management 
Style

Capabilities of 
Existing IT

Alignment with 
Reward System

Communication of 
Performance Results

Difficulty Defining 
Measures

Employee 
Acceptance Availability of Data Information System 

Quality Employee Understanding Stakeholder Involvement

Resistance to 
Measurement Quality of Data Information System 

Automation
User Knowledge and 

Skills PM Initiative Team

External Environment Resources Allocated for 
Implementation
Effort Required

PM Priority
k = 10 k = 17 k = 14 k = 11 k = 22

Table 3.1: Initial Categories for EFA

The initial categories were further evaluated by investigating the bivariate correlation matrix and running 

preliminary EFA and reliability testing. The results showed, however, that not all categories were strongly 

linked and many of the analyses suggested that there might be better categories to describe the empirical 

results. Therefore, the results of the iterative EFA testing and the correlation matrices were re-evaluated 

and new categories were created based more on the empirical evidence than on the presumed categories 

identified from the literature. While the emergent categories did not align with the various groupings 

identified in existing studies, they provided an interesting perspective for this research that had not been

immediately evident to the researchers. The resulting categories are summarized in Table 3.2.



41

Change 
Management

Organizational 
Environment

PM System 
Structure

Organizational 
Involvement & 
Understanding

PM Process

Leadership 
Support

Organizational 
Culture

PM IS 
Automation Stakeholder Involvement

Structured 
Design Process

Leadership 
Acceptance

Organizational 
Readiness

Integration with 
Existing Systems

Communication about 
the PM System

Structured 
Implementation 

Process

Management 
Style

Capabilities of 
Existing IT

PM IS Quality
Communication of 

Performance Results

Resources 
Allocated for 

Implementation
Employee 

Acceptance
Availability of 

Data Design Quality Employee Understanding Effort Required

Resistance to 
Measurement

Quality of Data User Knowledge and 
Skills

Alignment with 
Reward System

External 
Environment

PM Training

PM Priority
Difficulty Defining 

Measures PM Initiative Team

k= 14 k= 19 k= 12 k= 17 k= 12

Table 3.2: Final Categories Used in EFA

Once the final categories were determined, a separate EFA model was created for each category in 

addition to a sixth model for the initial outcome variables. The results of the EFA and the set of final 

variables are discussed in Chapter 7.

Next, the reduced set of emergent factors (i.e., ‘final variables’) identified during the EFA were further 

evaluated using multiple regression (MR) models to investigate which of the final variables have a direct 

effect on each of the final outcome variables. Since the data include three outcome variables (as a result 

of the EFA using the initially-defined five outcome success measures), a multivariate multiple regression 

model was also considered. However, modeling the factors against only one of the outcome variables at a 

time provides more detailed information on which factors are drivers for that particular outcome, which 

provides better data for future work investigating the inter-relationships among the factors. Therefore, a 

separate regression analysis was conducted for each of the final outcome variables. This not only 
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provided more detailed information about the drivers of each outcome, but also improved the statistical 

power of the results. 

Several assumptions were tested to ensure that the data was appropriate for this analysis. First, the scatter 

plots of the emergent factors were visually inspected for linearity with each outcome variable in addition 

to investigating outliers. The results showed that, while some of the factors appear to have a relatively 

weak linear relationship with one or more of the outcome variables, none of the data required any type of 

transformation (Draper & Smith, 2014). In addition, any significant outliers were investigated, and it was 

determined that none should be removed. The Q-Q plots were visually investigated to evaluate the 

normality of the data and the results showed that all of the factors adequately met the criteria for 

normality (Draper & Smith, 2014).

Next, each of the three regression models were developed using SPSS software and the remaining 

assumptions and measures of model fit were evaluated. The following assumptions were evaluated for 

each of the three regression models (Draper & Smith, 2014):

The independence of observations assumption was evaluated using the Durbin-Watson statistic 

with acceptable values between 1.5 and 2.5;

Multicollinearity was investigated using the tolerance and VIF values with acceptable tolerance 

being greater than 0.2 and acceptable VIF values of less than 10; and

The histogram plot of the residuals was confirmed to be approximately normally distributed; and

The residuals plot was visually inspected to confirm that there was no discernable pattern in the 

data to suggest a problem with homoscedasticity.

All three regression models met all of the required assumptions as well as the minimum sample size of 

approximately 5-10 observations per variable. The results of the regression analysis are discussed in 

Chapter 7.
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Chapter 4

Framework for Research Area Maturity Assessment

(Manuscript 2: Assessing the Maturity of a Research Area: Bibliometric Review and Proposed 

Framework)

4.1 Manuscript Copyright Transfer Agreement

This manuscript was accepted for publication in Scientometrics Journal in July 2016. More detailed 

information regarding the content and author attribution for this manuscript is provided in the Attribution 

section. Those interested in citing any information from this manuscript should verify the status of this 

publication to obtain the correct citation information by contacting the corresponding author: Heather 

Keathley-Herring (Heather.Keathley@ucf.edu). 

4.2 Abstract

In recent years, many disciplines have begun to adopt more systematic and standardized approaches to 

evaluate the impact and development of a research area with a stronger emphasis on quantitative 

techniques. In particular, identifying and analyzing the published literature have become important 

exercises for many disciplines and methods such as systematic literature review and bibliometric analysis 

have become more regularly used to obtain a deeper understanding of a research area. One concept that is 

of particular interest is the maturity, or level of development, of a research area. While this concept has 

been mentioned in many works, it has not yet been formalized, resulting in a lack of consensus 

concerning the definition of research area maturity and analysis techniques to assess maturity. Therefore, 

most assessments of research area maturity consider only a subset of the possible criteria with significant 

differences in the metrics and analyses used among different disciplines. Due to the inconsistencies in the 

definition and assessment of this concept, a comprehensive synthesis of this literature area is needed. This 

paper presents the results of a study to identify and analyze the literature, define the maturity of a research 

area, and synthesize the criteria for assessing maturity. The results are used to develop a generalized 
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maturity assessment framework that establishes a comprehensive set of criteria, which can be adapted for 

use across a variety of research areas. 

Keywords: research area, maturity, systematic literature review, conceptual framework, bibliometric 

analysis

4.3 Introduction 

Completing successful scientific research that offers a unique, significant contribution to a research area 

often depends on the researcher’s ability to characterize the literature to identify a topic that furthers the 

development of the area and is of interest to the academic community. Many methods exist to identify, 

analyze, and synthesize the literature, which range from focusing on the content of the literature, to 

focusing on the way in which the research is being conducted and the characteristics of the publications 

themselves (Hood & Wilson, 2001; Cronin et al., 2007; Higgins & Green, 2011; Patra, Bhattacharya, & 

Verma, 2006; Taylor & Taylor, 2009; Smith 2012). For example, the field of scientometrics aims to 

analyze the published literature using quantitative or statistical techniques to evaluate the impact of an 

area while research synthesis approaches are focused on evaluating the content of publications to obtain 

meta-inferences across studies (Hood & Wilson, 2001; Walsh & Downe, 2005; Cooper, Hedges, & 

Valentine, 2009; Cooper & Hedges, 2009). While these approaches provide valuable insights that guide 

research, the level of development of the research area may have an impact on the trustworthiness of the 

results from these types of analyses. 

The notion of the state of the research area is often referred to as its level of maturity - essentially, 

whether the research area is new and highly theoretical or has been more developed with some 

convergence on best practices (Cheon, Groven, & Sabherwal, 1993; Maloni, Carter, & Carr, 2009; Neely, 

2005). The concept of the maturity of a research area is commonly included in literature analysis but it 

has not yet been formalized and a brief review of the literature on research area maturity reveals that, 
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while many authors investigate some form of this concept, the criteria and assessment approaches used 

vary widely. Recent trends in research synthesis techniques have led to more systematic, repeatable 

approaches to literature reviews, including the broader use of analysis methods such as bibliometric 

analysis (Hood & Wilson, 2001; Patra et al. 2006; Schoepflin & Glänzel, 2001). In order to assess 

maturity in this type of review, the concept must first be clearly defined, as there is no currently agreed-

upon definition, and operationalized in a way that allows it to be compatible with existing approaches and 

easily applied as part of a standard analysis procedure. In addition, the procedure must be flexible enough 

to be applied in any research area, which would allow for a consistent approach and may support effective 

comparisons between different research areas. Due to the inconsistencies in the application of this 

concept, a comprehensive review is needed to identify the full breadth of criteria used to assess research 

area maturity. 

This paper presents the results of a study that uses a systematic literature review (SLR) to identify the 

literature, bibliometric analysis to assess the current state of this area, and research synthesis techniques to 

identify the criteria used to assess research area maturity. The results are used to develop a framework to 

formalize the concept so that it may be more systematically evaluated and easily incorporated into

existing approaches for analyzing the literature. In the following sections, the literature on research field 

maturity is discussed followed by a description of the bibliometric results and the proposed framework. A 

case example is also briefly discussed in which the proposed framework is applied to assess the maturity 

of the Engineering Management field (Citations Omitted for Anonymity). Finally, implications of this 

work and areas for future research are discussed.

4.4 Background

One of the most critical aspects of conducting useful research is correctly framing the study, which 

generally consists of identifying the literature area, analyzing the publications, and synthesizing the 

research content (Cooper & Hedges, 2009; Cooper, Hedges, & Valentine, 2009; Cronin et al. 2007; Patra 
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et al. 2006). This process provides the foundation for new research and allows for the positioning and 

defense of the work. Generally, some form of a literature review is used to identify the specific 

publications that represent a research area. Once the literature is identified, it is often analyzed to identify 

trends or characteristics (Hood & Wilson, 2001; Patra et al. 2006; Schoepflin & Glänzel, 2001). For 

example, the field of scientometrics focuses on analyzing the published literature to evaluate the impact of 

the research area such as bibliometric analysis, which uses quantitative or statistical assessments to 

describe the publications ( Prichard 1969; Brookes 1990; Hood & Wilson, 2001; Schoepflin & Glänzel, 

2001; Patra et al. 2006; Garfield 2009; Smith 2012). Finally, some form of research synthesis is often 

applied, which focuses on integrating or interpreting the content of the research itself as opposed to the 

characteristics of the publications to create meta-inferences that are more generalizable (Borenstein, 

Hedges, Higgins, & Rothstein, 2009; Cooper & Hedges, 2009; Walsh & Downe, 2005).

Recent trends in research framing have resulted in the emergence of much more rigorous methods

including approaches that focus on quantitative analyses (Cronin et al. 2007; Hood & Wilson, 2001; The 

Cochrane Collaboration, 2008). One example of this is the SLR, which was originally used in the medical 

field where studies tend to be very consistent in both terminology and reporting (Cronin et al., 2007; 

Higgins & Green, 2011). This approach has been further developed in recent years, making it appropriate 

for use in any research area, including areas where publications are not as consistent (“Campbell 

Resource Center,” n.d.; Tranfield, Denyer, & Smart, 2003). In addition to using a stronger method to 

identify the literature, methods in scientometrics have become more commonly used to analyze the 

literature with bibliometric analyses being conducted in many research areas (Hicks 1999; Hood & 

Wilson, 2001; Patra et al., 2006; Schmenner, Wassenhove, Ketokivi, Heyl, & Lusch, 2009; Schoepflin & 

Glänzel, 2001; Archambault & Laariviere, 2010). Through the use of a more rigorous review of the 

literature and a more complete analysis of the characteristics of the literature, research framing is 

becoming a much more defined and rigorous process with many researchers combining approaches to 

obtain a more comprehensive understanding of a research area. 
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The maturity of a research area, as mentioned previously, is commonly addressed in literature analyses. 

However, the concept lacks a consistent definition and firm set of assessment criteria. Still, instances of 

this type of assessment do share some basic characteristics, such as focusing on changes over time and 

determining the level of maturity through evaluations of the literature (Cheon et al. 1993; Neely, 2005).

The assessment of maturity generally aims to analyze the current state of the research area, identify 

current and future trends, and provide more in-depth evaluation of a research area as well as justify areas 

for future research (Budi, Aji, & Widodo, 2013; Porter & Detampel, 1995). While many of these 

assessments are based on scientometrics approaches, this approach goes beyond the typical literature 

analysis to lend further insight into how well established the field is and the relative trustworthiness of the 

conclusions drawn from the literature. In general, a research area can be described as progressing from a 

highly conceptual stage where most of the research is exploratory, to a more advanced stage where 

quantitative studies are conducted, best practices are identified, and prescriptive information is 

disseminated (Cheon et al. 1993; Maloni et al. 2009; Neely, 2005). While all research areas experience 

some form of this progression, each area develops uniquely and at different rates, further complicating 

this type of assessment (Cheon et al. 1993). Conversely to the notion that there is a single progression, 

some authors aim to define research cycles or lifespans such as Neely’s evolutionary cycle (Carlile & 

Christensen, 2005; Neely, 2005); it can be argued that the number of cycles (or the phase of the research) 

indicates the maturity of the field. Another maturity characteristic that is commonly mentioned, but rarely 

methodically investigated, is the relationship between academic research and typical practice in the field. 

Some argue that the goal of academic research is to solve real-world problems and generate practical 

solutions (Gagnon & Ghosh, 1991; Maloni, Carter, & Kaufmann, 2012; Maloni et al., 2009; Pasqualine, 

Plytiuk, & Gouvea, 2012). Therefore, a research area should evolve from an exploratory beginning to 

conceptual frameworks being proposed and tested, and then to industry exposure and finally, a 

convergence on best practices and consistent terminology (Neely, 2005; Stone, 2012).
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The assessment of research area maturity mainly focuses on analyzing the literature and, therefore, best 

fits within the analysis or measurement phase of research framing. Many of the tools and approaches used 

to evaluate maturity criteria are based on bibliometric techniques including approaches such as co-citation 

analysis, impact factors, science mapping, and evaluation of indices for scholarly output or impact (Small 

1973; Small 1999; Garfield 2006; Diallo et al., 2016). However, a review of the literature suggests that 

some criteria for maturity also imply identifying supplemental literature or information such as data 

related to the infrastructure built to support the research area, including professional societies, funding, 

and academic programs or courses (Paul-Hus, Desrochers, & Costas, 2016; Borrego & Bernhard, 2011; 

Moody, 2000; Sud & Thelwall, 2014; Bornmann 2015). In addition, some criteria involve synthesizing 

the content, such as analysis of themes or construct definitions during the synthesis phase of the framing 

process (Cobo et al. 2011; Harvey & Myers, 1995; Taylor & Taylor, 2009). Therefore, it appears that, 

although an assessment of the maturity of a research area is primarily focused on analyzing the literature, 

it is a broader approach that includes aspects of both scientometrics and research synthesis. An 

investigation of the literature reveals that while maturity is being addressed in some works, the methods 

used to analyze maturity are not standardized and focus instead on a variety of characteristics including 

authorship, publication trends, topics, and methods used (Cheon et al. 1993; Maloni et al. 2009; Neely, 

2005; Becheikh, 2010; Grover, 2012; Houy, Fettke, & Loos, 2010; Nissen, 1995; Sun et al., 2015; Piro, 

Rørstad, & Aksnes, 2016; Zhao & Zhao, 2016). In addition, a review of the literature suggests that the 

emphasis placed on the different dimensions of maturity is unbalanced and some of the more difficult 

criteria are only lightly discussed, while more concrete ones, such as scholarly output and impact factors, 

are more widely addressed. 

While many studies focus on applying a selected set of criteria to assess maturity, some researchers have 

attempted to define frameworks for this type of assessment (Cobo, López-Herrera, Herrera-Viedma, & 

Herrera, 2011; Nie, Ma, & Nakamori, 2009; Wendler, 2012). Typically, these approaches identify a 

prescribed set of criteria and apply bibliometric or complementary tools to enable the assessment. In 
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addition to describing the current or historical state of the research area, some studies also focus on 

forecasting future trends or identifying areas for future work (Budi et al. 2013; Porter & Detampel, 1995).

There are also a few examples of researchers developing automated tools to support the assessment 

process or investigating ways to compare analyses across disciplines  (Li et al. 2009; Drew, Pettibone, & 

Finch, 2016). While many of these studies propose an approach to analyzing the literature, they typically 

focus on a narrow set of criteria that are relevant to the area being assessed. In order to ensure a sufficient 

understanding of the research area maturity, a distinct definition of research area maturity in conjunction 

with an assessment approach that easily works with existing systematic methods is needed. Such an 

assessment can provide many important insights to support research framing as well as a unique 

perspective when analyzing the literature. In addition to having a stronger foundation for making 

inferences from the literature analysis, specific information regarding the types of studies that would 

create a more mature research area can be utilized to identify more effective objectives for future research 

(Maloni et al. 2012; Neely, 2005). A structured assessment approach based on a comprehensive 

framework could also provide a more standard comparison across fields to further support the 

development of an area based on the maturation process of more developed research areas (Maloni et al. 

2012; Perianes-Rodriguez & Castillo, 2016).

4.5 Methodology

The first phase in analyzing the literature is to identify the set of publications that represent the research 

area of interest. In many bibliometric studies, this is accomplished through some form of systematic 

review where a platform or database is searched and the full results are then evaluated based on a set of 

criteria to identify the publications specifically related to the area. Because the study of research area 

maturity has not yet developed into an independent field, there is no one representative source that can be 

used to identify these publications. Therefore, a comprehensive SLR was conducted to identify the 

literature for this analysis. This approach was chosen considering the inconsistencies concerning 

terminology and application of this concept, and to ensure that the review was rigorous and an accurate 
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representation of the literature across disciplines. The SLR process, shown in Figure 1, was adapted from 

both Tranfield et al. (2003) and the approach presented in the Cochrane Handbook (Higgins & Green, 

2011; Tranfield et al., 2003). To further increase the rigor of this study, the approach was executed with a 

team of researchers, which introduced more consistency in the development of the search strategy, 

application of exclusion criteria, analysis of the publications, and synthesis of the assessment criteria 

(Higgins & Green, 2011; Tranfield et al., 2003).

Figure 4.1 Systematic Literature Review Approach

The primary objectives of this research, as described previously, were focused on evaluating the current 

state of this research area using several bibliometric analyses and identifying the full breadth of criteria 

investigated in the literature through a content synthesis in order to create a general framework that can be 

used to assess maturity in any research area. To begin, the scoping study was conducted during which the 

research team identified eight papers that included explicit criteria for the maturity of a research area 

(Cheon et al. 1993; Grover, 2012; Houy et al. 2010; Maloni et al. 2009; Neely, 2005; Nissen, 1995; 

Pasqualine et al. 2012; Taylor & Taylor, 2009). Next, databases and platforms (online services that 

include multiple databases such as the Web of Science) were evaluated to determine the sources to be 

included in the search. Prominent platforms that cover a wide range of topics and document types were 
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chosen as they had the potential to provide a wider range of results. The final set of platforms consisted of 

the Web of Science, EBSCOhost, and ProQuest. In each of these platforms, all of the available databases 

were included in the search to allow for publications from all research areas to be included in the results. 

However, the document types were restricted to only academic works (i.e., journal publications, 

conference papers, books, e-books, and dissertations/theses) due to the nature of the concept of research 

area maturity, which is primarily relevant to the academic community. 

The focus of this review was then decomposed into three primary search concepts: research area, 

maturity, and assessment. The papers in the scoping set were then used to identify terms and phrases that 

could be used as search terms (the terms entered into the databases) for each concept and a Boolean 

phrase was constructed and tested including evaluating several search tools, such as truncation and 

proximity operators. The final strategy consisted of searching all fields instead of a full-text search 

meaning that the publication would have to have the search terms as a central focus of the paper and 

included in fields such as the title, subject, keywords or abstract in order to be captured by the search. 

This served to restrict the search results to only highly relevant publications. It was found that one term, 

“the field,” should be included as an exact phrase while the other search terms with more than one word 

were searched using the NEAR operator with a tolerance of four words allowing for more flexibility in 

the search. For example, the search term “research NEAR area” returns phrases such as “research area” 

and “area of research.” 
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Maturity Research Area Assessment 
Mature Research N Line Contribution 
Maturity Research N Field Contribute 
Maturation Research N Vein Assess 
Evolution Research N Area Assessing 
Evolve Evidence N Line Analysis 
Evolving Knowledge N Area Analyze 
Development Knowledge N Body Analyses 
Develop Knowledge N Field Investigate 
Developing “the field” Investigation 
Develops   
Emerging   
Emergence   
Emergent   
Extension   
Extend   
Research N Trends   
Research N Direction   

Table 4.1: Search Terms

Once the strategy was defined and the Boolean phrase finalized, the search was executed on the three 

platforms and initial results were tabulated as shown in Table 2. The results were then limited based on 

the document type and limited to only English-language publications. In addition, the duplicates resulting 

from publications being indexed on multiple databases within a platform were removed. It is important to 

note that ProQuest is able to run the search and provide a number of raw results but also has a limit on the 

number of results that it can process and, therefore, the search on this platform was broken into three 

subsets. After limiting the initial results and removing all duplicates, the initial exclusion criterion, i.e., 

excluding papers that were only loosely relevant to the assessment of maturity, was applied by evaluating 

the titles and abstracts of all of the limited search results. This resulted in 614 relevant papers, including 

all papers in the scoping set. Figure 2 shows the number of papers identified from each platform, which 

clearly shows the unique contribution of each platform and supports the use of multiple sources for a 

more comprehensive review. This comparison across platforms has also been investigated in other recent 

studies (Mongeon & Paul-Hus, 2016). 
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Platform Initial 
Results  

Limited 
Results 

Web of Science 7,633 3,650 
EBSCOhost 8,269 3,662 
ProQuest 7,802 6,113 
Total 23,704 13,425 

                 Table 4.2 Search Results           Figure 4.2 Initial Exclusion Criterion Results

Once the results were reduced to the initial set of 614 publications, two additional exclusion criteria were 

applied by a detailed review of the publications. First, any papers that mentioned some form of this 

concept or used similar terminology but did not evaluate or address the concept in any concrete way were 

removed and, finally, each publication was evaluated to ensure that it included at least one criterion for 

the assessment of maturity. This criterion either could be explicit or could be implicitly represented either 

in the interpretations or in a portrayal tool used in the analysis. This process resulted in 123 papers, which 

were considered the final paper set to be analyzed in this work. The complete list of citations for these 

papers can be obtained from the authors upon request. 

4.6 Results of the Bibliometric Analysis 

A bibliometric analysis of the resulting set of 123 papers was conducted to determine some of the basic 

characteristics of the literature. The results of this analysis provided insight into the extent of academic 

focus in this area and what research perspectives support the development of this area. Figure 3 presents 

the publication trends, which shows a general increasing trend over the past several years with the initial 

papers published in the 1980s. It is important to note that this review was conducted in 2014, which 

influenced the relatively low number of papers identified in that year. It is clear that the past decade has 

seen a sharp increase in publications that explicitly focus on maturity assessment. 
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Figure 4.3 Publications per Year

Next, the types of publications were investigated and it was found that 89.4% of the 123 publications 

were from academic journals. This is somewhat expected as the concept of maturity assessment is 

generally included in literature reviews and academic journals are an appropriate outlet for that type of 

research. In addition, the results show that the remaining 10.6% of the publications, consisting of 

conference papers, books, book chapters, and dissertations/theses, all occurred between 2001 and 2014. 

This result, coupled with the trend in publications per year, suggests that the concept of maturity is 

increasingly being addressed and supports the assertion that this topic is being studied more broadly in 

recent years. Figure 4 summarizes the five most frequent publication sources represented in the final 

paper set. In addition to the number of papers published each year, the journal impact factor at the time of 

publication is also provided. The results show that Scientometrics Journal is the most common 

publication source represented, which is expected due to the nature of assessing research area maturity. 

However, it is interesting to note that the other four top journals are specific to application areas. In fact, 

this is true for 14 of the top 15 most common journals represented in the final paper set. Finally, it is 

interesting to note that the journal impact factor at the time of publication varies widely among the papers 

found in these journals. 
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Journal Title Total No. 
Publications

Publications & Journal Impact Factor per Year

2001 2002 2005 2008 2009 2010 2011 2012 2013

Scientometrics 5 1 1 2 1

0.676 0.855 2.328 1.966

Technical Communication 4 4

0.862

Intl. Journal of Operations & 
Production Management

3 1 1 1

0.597 1.725 1.435

Journal of the Association 
for Information Systems

3 1 2

0.000 1.048

Project Management Journal 3
1 2

0.000 1.029

Table 4.3 Impact of Publication Sources

The outlets that the papers were published in were also evaluated and categorized according to the 

discipline or topic area associated with that outlet, as shown in Figure 4. The results again show that the 

publications come from a variety of research areas, clearly demonstrating the interest for the concept from 

various disciplines and underlining the need for a common framework that supports analysis and 

knowledge sharing across different research areas.  

Figure 4.4 Publication Source Topic Area
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Next, the authors were investigated to identify any prominent authors or author groups in terms of 

scholarly output. The results show that there were 308 unique authors with only eleven authors having 

published more than once on this topic. Authors that published more than one paper in this set are 

identified in Figure 5. The eleven authors represent five groups of co-authors coming from various 

disciplines, as shown in the figure, and 14 academic papers. One thing that they have in common is that 

each of the 14 papers is some form of literature review that has analysis of the maturity, development, or 

evolution of the field as a primary focus of the paper. In addition, two of the author groups use the term 

‘maturity’ to describe the concept (Grover and Carter/Maloni) while the other authors use alternative 

terms. Another interesting aspect of these papers is that only one group (Pou-Merina, Mazarron, Canas-

Guerrero, and Calleja-Perucho) explicitly identify their work as a bibliometric analysis while the other 

papers typically include metrics associated with this type of analysis but do not explicitly identify it as a 

methodology. While many of the research groups applied these concepts to multiple research areas, some 

focused on assessing a single area over time providing a more robust assessment of the development 

process (Cheon et al., 1993; Grover, 2012; Lim, Rong, & Grover, 2007).

Figure 4.5 Prominent Authors

In addition to investigating the number of papers per author, the author’s country was also tabulated and 

the results are shown in Figure 6. It is important to note that 41.6% of authors were from the United 

States, which has been removed from this figure for readability. The authors in this set of publications 

were found to come from 29 countries with only countries with more than one author shown in this 
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figure. It is interesting to note that, while Europe and North America are predominantly represented, there 

are authors from all inhabited continents represented. This result, coupled with the increasing trend in 

publications, suggests that research including a maturity assessment is becoming more common across a 

variety of research communities. 

Figure 4.6 Author Country

To further investigate the impact of the publications in the final paper set, the average number of citations 

per year was investigated. Table 4 summarizes the results of the ten most highly cited publications from 

this research area. It is important to note that, while some of the publications in the final paper set 

discussed the maturity of an area as secondary focus, all of the most highly-cited publications are directly 

focused on evaluating the development of a field. In addition, the results further demonstrate the broad set 

of disciplines that are focused on conducting this type of assessment. 

Avg. Citations 
per Year ARTICLE TITLE

75.3 A decade of agile methodologies: Towards explaining agile software development
64.6 Strategic human resource management: The evolution of the field
64.3 Research directions in Requirements Engineering

55.4
The past and the future of international entrepreneurship: A review and suggestions for 
developing the field

54.6 New directions in life course research

52.0
The evolution of performance measurement research: Developments in the last decade 
and a research agenda for the next

50.0 Reflections and projections: A decade of Intellectual Capital Accounting Research
38.0 Twenty years of phylogeography: The state of the field and the challenges for the 
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Southern Hemisphere

37.6
The structure and evolution of the strategic management field: A content analysis of 26 
years of strategic management research

36.4 Uncovering the intellectual core of the Information Systems discipline

Table 4.4 Most Highly Cited Publications

Finally, the research designs were investigated to identify the types of review that were conducted and the 

areas that were the focus of these reviews, as shown in Figure 7. The results showed that 19.5% of the 

final paper set explicitly used the term ‘maturity’ while the remaining papers assessed the concept of 

maturity but used other terminology such as development or evolution. Next, the results showed that 

50.4% of the publications identified bibliometric analyses as at least part of their methodology. This 

supports the previous assertion that, while many maturity studies include this type of analysis, there are 

significant proportions that do not explicitly apply bibliometric analyses and opt, instead, for a wide range 

of alternative methods. Next, the publications were evaluated to determine what type of review was 

conducted to better understand how the concept of maturity has been applied in the literature. The results 

show that the most common approach used in these papers is the systematic literature review, which has 

become more common in the past two decades. It is also important to note that 20% of the studies were 

not literature reviews and, instead, defined a conceptual framework or used an alternative method to 

address the concept of research area maturity. Finally, the results suggest that many researchers have 

begun to focus on defining a specific journal or set of multiple journals as the sources for their reviews in 

the past decade. The variations in research design characteristics demonstrate the need for an explicit 

definition of research area maturity and a comprehensive framework that is adaptable to different 

disciplines and research designs. 
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Figure 4.7 Types of Reviews Represented 

The research area that the review was focused on was also investigated and categorized as shown in 

Figure 8. The results show that, similarly to the journal categorization, the research areas studied varies 

widely but seems to be focused more on business and technology fields. One research area that is not as 

prevalent in this assessment as expected is the healthcare field. As mentioned previously, many of the 

systematic methods that are applied in these papers originated from the healthcare field and it is 

interesting to see that the concept of research area maturity is not as common in this area. Another 

interesting result is the focus on assessing the maturity of the field of scientometrics. As a relatively 

recently emerging research area, assessing the maturity could lend important insights and significant

contributions to this area. 

Figure 4.8 Research Areas Reviewed
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4.7 Maturity Assessment Framework

Once the general analysis of the final paper set was complete, each paper was evaluated by two 

researchers and the data concerning the criteria identified in the papers were collected. The criteria used 

to assess the research area maturity were collected including investigating the metrics and portrayal tools 

in addition to explicit criteria defined in the papers, ensuring that any implicit criteria were also captured. 

To ensure consistency during the collection of the criteria data, two researchers were assigned to 

independently collect the data for each paper. Similarly to previous phases, inconsistencies in the 

collected data were resolved through group evaluation. The resulting database consisted of approximately 

1,200 criteria, metrics, and portrayal tools. 

In addition to identifying the criteria used, the papers were evaluated to determine if any reported an 

explicit definition of maturity. The results showed that only one paper (Karuga, Lowry, & Richardson, 

2007) reported a definition for maturity and it was centered on the concept of the “extent to which [a 

research area] has built a cumulative knowledge base.” In fact, it was found that most of the publications 

either implicitly assumed the definition of maturity was understood, or applied a more general definition 

of maturity related to the concept of reaching a desired state of development. In general, the results of this 

study suggest that the maturity of a research area describes how and to what extent the area has developed 

over time with particular interest in the creation, growth, and dissemination of knowledge. Maturity 

should be assessed with multiple holistic criteria that evaluate both the existing literature as well as other 

aspects related to infrastructure and diffusion practices. In general, a mature field is one that:

is well-documented (i.e., codified) and broadly accessible;

is agreed upon by a distinct research community;

is differentiated from other research areas;

is robust across research paradigms, research methods/approaches, contingent factors, and 

application contexts;
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has an impact on the research community, i.e., is cited by other research areas; and

is put into practice (i.e., diffusion to industry).

Using this definition of research area maturity, an inductive synthesis approach was conducted that 

consisted of several iterations of independent reviews and group discussions. As mentioned previously, 

the data were collected using the terminology and orientation that the original authors used. Once the raw 

data were collected and organized, the criteria were coded and organized into criteria and sub-criteria and 

then further into dimensions, which reflect the primary concept underlying a group of criteria.

The resulting framework is shown in Table 5, which consists of nine dimensions of research area maturity 

and 24 unique criteria that can be used to assess the level of maturity. This table includes the dimensions 

of maturity, the related criteria for each dimension, the sub-criteria and related “drill-down” options, and 

example metrics. It is important to note that many metrics exist for each sub-criterion and the metrics 

listed in this table are selected examples of commonly-used ones. More obvious metrics, such as “number 

of” or “proportion of” the criteria, are generally omitted from the table. 
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Dimension Criteria  Sub Criteria Drill-down factors Metrics 

Author 
Characteristics 

Author 
Quantity 

P Existing Authors  
P New Authors Rate  

Author 
Diversity 

P Disciplines Represented Within the Discipline/Other Discipline  

P Institutions Represented Academia/Industry, University/Non-
University  

P Countries/Regions 
Represented   

Collaboration 

P Collaborators 
Author, Disciplines, Institutions, 
Countries  

P Collaborations Author, Discipline, Institution, 
Country/Region  

P Multi-Author Papers Discipline, Institution, Country/Region 
Proportion of Papers with More than One 
Author vs. a Single Author 
Avg. No. Authors Represented per Paper 

P Connections between 
Authors Discipline, Institution, Country/Region 

Co-Authorship Social Network Analysis 
(SNA) Metrics 
Concentration 
Research Groups 

Genesis of the 
Area 

First Papers 

P Age of the Area  

Time Span of the Paper Set 
Year of First Publication by Academic 
Journal 

P Consensus on First 
Papers   

P 
Characteristics of First 
Papers 

Authorship, Publication, Research 
Design  

Foundational 
Theories 

P Identification of 
Foundational Theories Difference by Author or Discipline  

P Source of Foundational 
Theories Discipline, Author  

Publication 
Characteristics 

Publication 
Quantity 

P Publications Author, Theme, Institution, Country/ 
Region, Journal Scholarly Output 

P Publication Trend Author, Theme, Institution, No. of Papers per Year 
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Country/Region Percent Increase/Decrease 

Publication 
Outlets P Outlets Represented 

Discipline, Type (Academic Journal, 
Conference Proceedings, Magazine, 
Books, etc.), Characteristics (Peer-
Reviewed, International, Open-access), 
Language, Dedicated/Non-Dedicated 

No. of Unique Outlets 
Proportion of Papers by Outlet Type 
(Diversity of Outlets) 
Outlet Concentration 
Proportion of Papers in Dedicated vs. Non-
Dedicated Outlets 
No. of Disciplines Represented in Dedicated 
Journals 

References 

P Reference Quantity Author, Source Type, Journal Avg. References per Paper 
P Reference Age Author, Source Type, Journal Avg. Age of References per Paper 

P Most Commonly 
Referenced Papers Author, Theme  

P Reference 
Concentration Journal Herfindahl-Hirschman Index (HHI), h-index, 

market share 

Research 
Design 
Characteristics 

Research 
Methods 

P Methods Represented 

Paper, Research Group, Theme, 
Country/Region, Method Type, 
Qualitative/Quantitative, 
Empirical/Non-Empirical 

Proportion of Papers per Method Type 
No. of Methods Used (Diversity of 
Methods) 
Proportion of Papers using Qualitative and 
Quantitative Data 
Proportion of Papers where Industry 
Informs Method Selection 
Proportion of Papers using Mixed Methods 

P Multi-Method Papers  

Proportion of Papers using Multiple 
Methods 
Avg. No. of Methods per Paper 

P Level of Analysis Data Collection/Analysis/Inference 

Rigor 

P Approach Longitudinal, Multi-Sample  

P Clarity in Research 
Objectives/Questions  

Proportion of Papers that Explicitly Define 
Research Questions 

P Reliability and Validity  

Proportion of Papers that Explicitly Address 
Reliability/Validity 
Strength of Evidence for Reliability/Validity 
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P Statistical Rigor  

Avg. Statistical Power per Paper 
Proportion of Papers that Test Statistical 
Hypotheses 

P Thoroughness  

Proportion of Papers that Identify 
Limitations/Challenges 
Proportion of Papers that Identify Gaps in 
the Research 

P Connection to the 
Literature  

Proportion of Papers that Identify Future 
Work 

Variables 

P Variables Represented 
Paper, Variable Type (e.g., Moderating, 
Mediating, etc.) 

Proportion of Papers per Variable 
No. of Variables Identified (Diversity of 
Variables) 
Proportion of Papers using 
Moderating/Mediating Variables 
Avg. No. of Variables per Paper 

P Operationally Defined 
and Measured  

Proportion of Papers that Operationally 
Define the Variables 
Proportion of Papers that Measure 
Variables 
Proportion of Papers that use Multiple 
Measures for a Variable 

Research 
Orientation 

P Orientations 
Represented 

Orientation Type 

Proportion of Papers with a Theoretical/ 
Applied Focus 
Proportion of Papers with an 
Inductive/Deductive Focus 

Theoretical 
Characteristics 

Development 
of New 
Theories 

P Development of 
Frameworks/Models Theme, Framework/Model  

P Theory Building 
Publications 

  

Use of Existing 
Theories 

P Source of Theories Research Area (Within the Area/ From 
Other Areas), Discipline 

Proportion of Papers by Research Area 
Proportion of Papers using Theories from 
Other Research Areas 

P Application of Theories Theory 
Proportion of Papers by Theory 
No. of Theories Used (Diversity of Theories) 
Avg. No. of Theories Applied per Paper 
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Proportion Papers using Multiple Theories 

Content 
Characteristics 

Themes 

P Themes Represented 

Discipline, Outlet Type (e.g., 
Dissertations), Research Findings, 
Variables Studied, 
Limitations/Challenges, Future Work, 
Implications for Practice 

Proportion of Papers by Theme 

No. of Themes Identified (Diversity of 
Themes) 

P 
Connections Among 
Themes  Co-Occurrence of Themes 

P Stability of Theme's 
Characteristics   

P Theme-Related Citation 
Consistency   

Scope 

P Unit of Study 
Type (e.g., Function, Sector, 
Organizational Characteristics (e.g., 
SME, ETO, etc.), Country/Region) 

 

P Addressing Previously 
Identified Future Work   

 

Orientation to Practice 

 
Proportion of Practitioner Papers that 
Adopt Academic Research Findings 

  
Proportion of Papers that Explicitly Focus 
on Implications for Practice 

  
Proportion of Academic Papers that 
Address Practitioner Priorities 

Topics 

P 
Development of Sub-
Fields   

P Terminology Consistency 

P Keywords Represented Paper, Theme, Journal, Discipline 
No. of Keywords Identified (Diversity of 
Keywords) 
Avg. No. of Keywords per Paper 

P Connections Among 
Keywords  Co-Occurrence of Keywords 

Impact 

Author 
Prominence 

O 
Institution/Program 
Rank   

P Author Productivity No. of Papers per Author 

Publication 
Prominence 

P Outlet Prominence Author, Paper, Institution 
Journal Rank within its Discipline 
Avg. Journal IF for Papers (at time of 
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publish) per Paper 

O Citations Author, Paper, Journal, Theme, 
Institution 

Avg. No. of Citations per Year by Author 
Most Highly Cited Paper 
Total No. of Citations 

P Concentration Author, Paper, Journal, Institution, 
Country/Region 

HHI, h-index, Market share by Author 

P Seminal Publications 

P Forward Co-Citation 
Analysis Author, Paper, Institution, Theme Forward Co-Citation SNA Metrics 

Diffusion 

Adoption in 
Industry 

O Formal Job Positions 

O Practice Resources Type (e.g., practice standards, 
workbooks, guidebooks, manuals)  

O Defined Body of 
Knowledge 

Language 
 

O Professional 
Development Language 

No. of Certifications Available 
No. of Training Programs/Workshops 
Available 

O Consulting Services 

O Internet Resources Type (e.g., websites, search engine 
'hits')  

O Adoption of Research 
Findings 

Industry No. of Industries Adopting Findings from 
the Research Area 

Communities 
of Practice 

O Events on (and 
Including) the Area 

Location, Type (e.g., conference, 
meeting, trade show), Country/Region 

Proportion of Papers by Event Type 
Total No. of Conference Participants 
No. of Conference Participants by Country 
(Internationalization) 
Proportion of Invited Papers 

O 
Societies and 
Professional 
Associations 

Type  

O Online Communities Type (e.g., Linked In group, Facebook, 
research gate, Wikipedia)  

O 
Discussion Forums (e.g. 
Blogs)   
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Technology 
Development 

O Commercial Products Type (e.g., software, instruments)  

O Patents Author, Inventor, Theme, Institution, 
Country/Region  

O Application of New 
Technologies in Practice   

Infrastructure 

Academic 
Infrastructure 

O University Courses Institution, Country/Region 

O Academic 
Programs/Degrees Undergraduate/Graduate 

No. of Academic Programs/Degrees 
No. of Graduates Produced 
Rank of Academic Programs 

O Accrediting Bodies Country/Region 

Research 
Infrastructure 

O Existence of Funding 
Programs 

Institution, Internal/External, 
Country/Region 

Total Funding Available 

Total Funding Obtained 

O 
Presence of Research 
Facilities 

University/Non-University, 
Public/Private  

O Existence of Dedicated 
Outlets   

Table 4.5 Maturity Assessment Framework
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When applying this framework, researchers first need to determine the type of review that the assessment 

will be based on and then decide which dimensions and criteria are appropriate for their assessment. In 

addition, many criteria are concerned with analysis of the identified literature but some criteria, 

particularly in the diffusion and infrastructure dimensions, are focused on supplemental information that 

must be collected independently from the results of a literature review. Criteria that are focused on 

analyzing the papers resulting from the review are indicated with a ‘P’ while criteria that are based on 

supplemental information from outside of the resulting paper set are indicated with an ‘O.’ Once the 

applicable portions of the framework are defined, researchers should select the criteria and metrics that 

are most appropriate for their study. One important aspect of this framework is that each criterion can 

have a different level of maturity. The maturation of a research area can be highly complex and each 

indicator should be assessed independently and then the results considered together to obtain an 

understanding of the overall maturity level. 

The results of this study offer a comprehensive set of assessment criteria that classifies existing individual 

tools and approaches into a structured framework, which can guide researchers in conducting a more 

complete analysis of a research area. It is important to note that the results of this study suggest that, 

while the definition of a ‘mature’ research area should be relatively consistent across research areas, the 

interpretations of criteria and, in some cases, even the applicability of certain criteria may vary. As noted 

previously, each research area will mature in a unique way and the assessment should be tailored to the 

area for an accurate assessment through careful consideration of the interpretation of the criteria. For 

example, one common criterion for maturity is the presence of interdisciplinary research teams and 

collaboration. This is much more relevant in scientific fields than it would be in a humanities field where 

the convention is to have single-author papers. In addition, the purpose of this study was to identify a 

comprehensive set of criteria for maturity and not all of the criteria, or even dimensions, are applicable to 

every research area. Finally, the subset of the framework that is applicable will also be heavily impacted 

by the type of review that is being conducted. For example, a literature review of a single journal cannot 
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assess criteria such as the breadth of journals represented in the set, and dimensions such as the genesis of 

the area are not assessable by time-period limited reviews.

4.7.1 Case Example

In order to test the proposed framework, a pilot example was conducted to assess the maturity of the field 

of Engineering Management (EM) (Reference Omitted for Anonymity). This field has grown in recent 

years with a significant amount of published research and journals dedicated to the area. The Engineering 

Management Journal (EMJ) was selected as the focus of this investigation as it includes both academic 

and practitioner publications from a wide range of EM topics. Further, in order to understand the most 

recent advancements in this area, the scope of this analysis was limited to the last ten years of 

publications. 

To begin, the most recent ten years of publications in the EMJ were collected, which consisted of 40 

issues and 227 publications. Due to the scope and structure of this assessment, the Maturity Assessment 

Framework was evaluated to determine which dimensions and criteria were applicable in this case. Since 

the review consisted of only one journal and a limited time-period, the Genesis of the Area dimension and 

the Publication Outlets criterion were not applicable. In addition to the 227 publications identified for the 

assessment, additional information was obtained to assess criteria related to the Diffusion and 

Infrastructure dimensions such as academic programs, journals dedicated to the area, and communities of 

practice related to EM. The analysis of the Authorship Characteristics, Publication Characteristics, 

Research Design Characteristics, and Impact dimensions were previously reported (References Omitted 

for Anonymity). 

The results of applying the framework suggest that the maturity of the EM research area varies based on 

the criterion being assessed. Due to the scope of this paper, only selected results are discussed. First, the 

analysis of Authorship Characteristics focused on evaluating the Author Quantity, Author Productivity 
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and Collaborations among the authors. There were 451 unique authors identified with only 83 having 

published more than one paper in this area. The results showed that the authorship in this area is relatively 

concentrated with a small set of core authors that publish most often, with a regular influx of new authors 

per year. This suggests that the area is relatively well developed with a stable set of ‘experts’ that publish 

in this area. The country of origin, institutions and disciplines of the authors were also investigated to

demonstrate the collaboration in this area. The results showed that the authors represented 33 countries, 

153 institutions, and 57 unique disciplines. Interestingly, approximately 18% of the authors identified 

their discipline as EM, suggesting that the field has matured to a point where it is a stand-alone discipline. 

The results also showed that there is a significant amount of collaboration among disciplines including 

between academic researchers and practitioners. This result supports many claims that EM is a multi-

disciplinary field with strong ties to practice (Reference Omitted for Anonymity). The impact of the 

publications and authors was investigated by calculating the average number of citations per year, which 

resulted in the identification of the top eight most-cited publications and the six most impactful authors. 

The Research Design Characteristics were also investigated and the various data collection and data 

analysis methods were evaluated. The results showed that there is a wide range of analyses being used but 

more fundamental methods, such as conceptual frameworks, literature reviews, and case studies, are used 

much more often than action research and more advanced methods such as statistical hypothesis testing. 

In addition, there is evidence of an increase in the rigor of the research in terms of longitudinal and multi-

sample studies. These results suggest that the methodological aspects of EM research can be improved 

and advancements should be made by incorporating more rigorous methods and the inclusion of more 

advanced mixed-methods studies. Finally, by looking outside of the paper set, the team was able to 

identify academic programs and courses, communities of practice, social media groups, dedicated 

journals, bodies of knowledge, and certification programs that are dedicated to the area of EM. This 

suggests that the field has matured beyond simply being an area of academic research and has begun to 

diffuse into industry both in terms of generating new Engineering Managers through academic programs 

and in terms of developing EM knowledge and skills that can be used in practice. 



71

The results of this case example demonstrate the applicability of this approach to a research area that is 

currently developing and in a moderate stage of maturity. The example emphasizes the flexibility of the 

framework including selecting the portions of the framework that are most applicable based on the 

research area and the structure of the review used to identify the literature. By using the Maturity 

Assessment Framework, a more comprehensive understanding of the development and level of maturity 

of this field was obtained than could have been accomplished by using a SLR, bibliometric analyses or 

research synthesis alone. 

4.8 Conclusions

The results of this study support the initial interpretation that the literature concerned with research area 

maturity is dispersed and assessments of this concept vary. Although several maturity assessment studies 

were identified, there is little consistency among the studies in terms of assessment criteria and 

terminology. The review was able to identify a broad set of publications, which resulted in a framework 

that is much more comprehensive than existing approaches as well as more flexible in terms of being 

applicable to any research area. In addition, a more relevant and explicit definition of maturity was 

developed through evaluations of the final paper set. This work contributes a comprehensive review of the 

concept of research area maturity as well as an operationally-defined approach for assessment. As 

discussed, the inclusion of this approach in the research framing process combines previously-segregated 

approaches to analyzing the development of a research area and provides a more directed approach to 

literature analysis as well as insights into the quality of the knowledge available in the research area and 

ways to advance the area. 

4.8.1 Future Work

There are many areas of future work that can help to further operationalize the framework and develop a 

more structured approach to evaluating maturity. First, the framework should be further refined and tested 
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in a variety of research areas to provide a more comprehensive and robust assessment, including 

expanding and improving the assessment methods and metrics. Development of an explicit method to rate 

each criteria as well as a detailed rating system (i.e., developing a rubric for interpreting criteria instead of 

just assigning a rating of low, medium, or high maturity) are also needed. In addition, a methodology to

aggregate the ratings into an overall maturity score would provide a more concise approach to reporting 

and interpreting the findings. This should also include a method to weight each criterion instead of having 

them represented as having an equal impact on the overall maturity rating. Future research could include 

an expert panel or Delphi study to determine the weights to be used in the framework. This type of study 

could also be repeated for various research areas, which would provide more detailed information on the 

differences in interpretations and applications among research areas. It would also further support the 

comparison of maturity across research areas allowing researchers to determine strategic approaches for 

developing the area. Finally, a concise portrayal tool is needed in order to represent the result from each 

portion of the assessment. Since each criterion can have a different level of maturity, a radar chart could 

be a useful option that would allow each criterion to be rated as having a low, medium, or high level of 

maturity. 
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Chapter 5

Systematic Literature Review on Success Factors 
(Manuscript 3: Systematic Review of Factors that Affect the Successful Implementation of 

Performance Measurement Systems)1

5.1 Abstract
Purpose: While there are many studies that investigate the factors that affect performance 
measurement system implementation success, much of the research varies greatly in the 
terminology used and the types of factors investigated. The purpose of this study is to conduct a 
comprehensive review of the literature, analyze the development of the research area, and 
synthesize a set of factors representing the full breadth of the variables studied in the literature. 
In addition, the different approaches to operationalize implementation success are evaluated and 
a more complete definition is proposed. 
Design/methodology/approach: A Systematic Literature Review was conducted to allow for a 
comprehensive review designed to capture a broad range of perspectives and contexts. Then, the 
Maturity Assessment framework is partially applied to evaluate the development of the research 
area. Finally, an iterative inductive approach was used to conduct a group review to synthesize 
the factors.
Findings: The review identified 124 publications in this research area, of which 54 empirical 
publications that explicitly defined variables were selected for the factor synthesis. This study 
identified 29 unique implementation factors that represent a comprehensive list of what is
studied in the literature and a definition of implementation success was defined. In addition, the 
results showed that the research area is in a relatively early stage of development. 
Research limitations/implications: While the Systematic Literature Review is much more 
rigorous than a traditional literature review, the results are limited to the publications available 
on the four platforms searched and, therefore, may not capture every relevant publication. 
Practical implications: This paper provides a more comprehensive list of factors using a 
generalized terminology that is applicable across different contexts. The list of factors can be 
used to develop more effective implementation strategies and improve the chances of 
implementation success. 
Originality/value: This review is more rigorous and comprehensive than existing reviews of the 
literature for this research area. In addition, the results provide a definition of implementation 
success, which is rarely explicitly defined in the literature. 

Keywords: Systematic Literature Review, Performance Measurement, Implementation, Success 
Factors

1 This manuscript has been prepared according to submission guidelines for the International Journal of Operations 
and Production Management, including the format for citations and references. Further refinements to the 
manuscript may occur prior to submission.



77

5.2 Introduction

In recent decades, organizational performance measurement (PM) systems have become known 

both for their role in organizational improvement and effectiveness as well as the challenges that 

many organizations face when attempting to develop a PM system (Neely, 1999; Taticchi, 

Tonelli, & Cagnazzo, 2010, Bourne, Neely, Mills, & Platts, 2003b; de Waal & Kourtit, 2013). 

Many practical implementations of PM systems are less effective than expected and recent 

research suggests that what works in one type of organization is not easily transferable to others 

and some organizations, such as those in the public sector or small and medium sized enterprises 

(SMEs), need customized approaches to make their PM initiatives successful. Therefore, several 

areas of research have emerged to investigate what makes some implementations more 

successful than others (Bourne, Neely, Mills, & Platts, 2003b). In particular, one line of research 

is focused on identifying success factors (i.e., barriers, enablers, challenges, etc.) that affect the 

successful implementation of PM systems in order to design better implementation strategies to 

anticipate and mitigate their effects (Bento & Bento, 2006; Bourne, Neely, Platts, & Mills, 2002; 

Neely & Bourne, 2000). 

A brief review of the literature in this area reveals that, while there are many studies focused on 

implementation success factors, there are significant variations in the terminology used and the 

factors studied across different contexts such as organizational sectors, PM frameworks used, 

and over time. While some sectors and frameworks have been studied extensively, it cannot be 

assumed that the factors are relevant in all organizational settings. For example, many studies 

focus on implementations of the Balanced Scorecard (BSC), and there have not been any 

investigations into whether the factors that play a role in the implementation of this framework 
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are applicable to others. In addition, the concept of implementation success is not often directly 

addressed and when it is defined there are significant variations in its operationalization, which 

further complicates developing any meta-inferences across studies. This coupled with the limited 

number of empirical studies suggests that a comprehensive review and synthesis of the factors 

studied is needed. 

The purpose of this study is to conduct a systematic review of the literature, analyze the literature 

using the Maturity Assessment framework, and to inductively synthesize the factors studied to 

identify the full breadth of the factors studied. In addition, the review is designed to identify 

factors across various contexts and uses more generalized terminology. Finally, a definition of 

implementation success consisting of five dimensions is proposed based on evaluation of the 

publications identified in the literature review in addition to an additional review of the change 

management and implementation science literature. 

5.3 Background

There has been much important advancement in organizational or strategic-level PM research in 

recent decades. One aspect of this research area that is relatively unique is the number of 

different disciplines that participate in the development of the field (Keathley et.al, 2014). Due to 

the interdisciplinary nature of this research, there are many different perspectives and 

terminologies used to describe the PM system development process. One challenge to identifying 

and synthesizing the literature on implementation success is that the term ‘implementation’ is 

used in different ways. For example, much of the research regarding developing the BSC uses 

the term implementation to refer to the design of the scorecard and selection of the measures 
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with relatively little focus on actually deploying the system within the organization (Nudurupati 

et. al, 2011). Others use the term to apply to the entire development process, which can be 

confusing as it often also includes an implementation phase.

In addition to the discrepancies regarding the term ‘implementation’, there are also some 

variations in the phases generally used to describe the development of a PM system. For the 

purposes of this study, the conceptual framework proposed by Bourne et. al (2000) is adapted as 

shown in Figure 1. First, it is important to note that developing a PM system should be seen as a 

process instead of an event. Many researchers and practitioners identified in this literature review 

state that the most successful PM initiatives are those that view the PM system as an evolving 

system that should be redesigned over time (Bourne et. al, 2000). There are also examples of 

studies that focus on customizing the design of the PM system based on the maturity of the 

organization or of the existing PM practices (Wettstein & Kueng, 2002). Another important 

aspect of the development process is that the four phases are not strictly sequential (Bourne et al., 

2000; Kennerley & Neely, 2002). The implementation phase includes the initial execution and 

complete deployment of the PM system throughout the organization (Bourne, Mills, Wilcox, 

Neely, & Platts, 2000; Bourne, Neely, Mills, & Platts, 2003a). This phase often includes pilot 

testing the system at one organizational level or in a single department. Therefore, the system 

could begin to be used by some parts of the organization before the implementation phase has 

been completed. Alternatively, a problem with the system could be discovered that would require 

a re-design of the PM system. This could lead to a scenario where the PM system (or sub-portion 

of the system) is being re-designed while the current system is still in use. 
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Figure 5.1: Performance Measurement Development Process (adapted from Bourne et al., 2000)

Studies into the success of PM systems range from those focused on general success while others 

focus on specific phases as the potential source of these failures (Bourne et al., 2002; Kennerley 

& Neely, 2002). The implementation phase is particularly interesting as the challenges faced 

during this phase are not necessarily specific to PM but may be more heavily influenced by 

aspects of change management or process implementation. Many researchers argue that even if 

an organization has an arguably well-designed PM system, the overall initiative can still fail due 

to poor implementation (de Waal & Kourtit, 2013). Therefore, a line of research has emerged 

which focuses on evaluating the factors that affect the implementation phase in an attempt to 

mitigate the effects and improve the chances of success. It is generally argued that, if the system 

is well designed, improving the implementation phase may also improve the overall 

effectiveness of PM systems allowing the full potential benefits to be realized. 

5.4 Methodology

A Systematic Literature Review (SLR) was used due to the increased rigor of this approach 

compared to a traditional review as well as the ability to conduct a methodological search to 
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identify as many of the relevant publications as possible. The approach used in this paper 

consists of six phases and was adapted from Tranfield et. al (2003) and the Cochrane 

Collaboration approach as shown in Figure 2 (Higgins & Green, 2011; Tranfield et al., 2003). In 

this approach, the first phase is to clearly define the research area and objectives of the review. 

This is an important phase as the SLR approach is flexible and can be scaled to meet the scope 

and objectives of the study. 

Figure 5.2: Systematic Literature Review Methodology (adapted from Keathley-Herring et.al, 
2016)

Once the objectives are clear, free-searching techniques are used similarly to conducting a 

traditional literature review with the aim to identify a set of publications that are representative 

of the research area – this is termed the ‘scoping study’. The search strategy can then be defined 

through evaluation of the content of the scoping paper set including using the terminology used 

in the publications to define the search terms and the databases or platforms that should be 

searched. The primary difference between a SLR and a traditional literature review is that all of 
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the search results are systematically evaluated by applying a set of exclusion criteria to identify 

the relevant publications to be included in the ‘final paper set’, which is used in the analysis 

(Higgins & Green, 2011; Tranfield et al., 2003). Finally, the final paper set was evaluated using 

the Maturity Assessment framework and through a comprehensive literature synthesis (Keathley-

Herring et. al, 2016).

5.4.1 Scoping Study

For this study, a previously-conducted literature review was used as the scoping study (Keathley 

et. al, 2013). This review was narrower in scope and the objective was to gain initial insight into 

the research area. This review identified 37 publications in the final paper set, which served as 

the scoping paper set for this study. The results of this initial review suggested that this area was 

in a relatively early stage of development with many inconsistencies in terminology. Therefore, 

the search strategy for this review was designed to be more comprehensive and to search across a 

wide range of databases to capture the various perspectives represented.

5.4.2 Search Strategy 

To begin, four platforms were chosen for this study: Web of Science, Engineering Village, 

EBSCOhost, and ProQuest. Each of these platforms includes many databases that cover a wide 

range of disciplines and domains. Specifically, ProQuest and EBSCOhost were chosen due to 

their broad range of topics and types of publications included, the Web of Science was chosen 

because it focuses on high-quality academic publications, and Engineering Village was chosen 

due to its focus on technical perspectives such as those from Engineering Management or 

Industrial Engineering. 
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Next, the search terms were defined through extensive iterative testing on these four platforms. 

Different decompositions of the research objective were considered with two-, three-, and four-

concept versions being tested. Ultimately, the three-concept model was selected because it was 

comprehensive enough while still producing manageable search results. In order to ensure that 

the search terms were sufficient, the capture rate (i.e., number of scoping study papers that were 

ultimately captured by the search) was evaluated. Several search options and tools were also 

evaluated during this iterative process including the use of the proximity operator and the 

truncation tool. The final set of search terms are shown in Table 1. 

‘Performance Measurement’ ‘Implementation Phase’ ‘Factors Affecting Success’
Performance N/4 Measurement Implement* Barrier Obstacle
Performance N/4 Management Adopt Challenge Impediment
Measurement Initiative Adoption Success Factor Contingency factor
PMS Dynamic Critical Factor Key Factor
BSC Install Indicator of Success Supporting Factor

Installation Success Indicator Factor
Use Factor of Success Shortcoming
Practice Factor Affecting Enabler
Effectiveness Factor Influencing
Program

Table 5.1: Search Terms (adapted from Keathley et. al, 2014)

These terms were combined into a Boolean phrase using a NEAR operator with proximity of 25 

words, which allowed the terms to occur within a few sentences of each other. In addition, the 

NEAR operator was chosen to be used in the Performance Measurement and Performance 

Management terms to allow for variations in this phrase including versions such as measurement 

of performance and performance measurement and management. This structure was also able to 

capture variations in terminology related to organizational PM such as business PM, strategic 

PM, and enterprise PM. Finally, the results of the iterative testing suggested that the truncation 
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tool was appropriate for the ‘implement’ search term allowing for all variations of this term to be 

captured. 

The search was further expanded by searching the full text of publications instead of a more 

limited portion such as the title and abstracts. This was particularly important in this research 

area to capture papers that discussed factors as a reflection on a case study or action research 

project, which may not appear in the title or abstract. In addition, the only limitation applied in 

the search was that the publication was available in English. This allowed any publication type to 

be captured including both academic and non-academic. Another common limiter that is 

generally applied is that the full-text of the publication be available to download. This limiter 

was not applied in this study and, instead, any publication that was not available in full-text was 

searched on supplementary databases including Google Scholar and Summon (i.e., the library 

database offered by the first author’s university). Through this process, approximately 38% of 

the publications that were originally listed as not available for download were ‘re-captured.’ The 

final search results, the results limited to English language publications, and the total number of 

papers captured from each platform is summarized in Table 2. 

Database Raw 
Results

Limited
Results

Papers 
Captured

Web of Science 2,733 2,649 238
Engineering Village 9,719 9,345 207
EBSCOhost 35,323 21,801 431
ProQuest 25,864 25,524 593

Table 5.2: Results of the Initial Review (adapted from Keathley et. al, 2014)

It is important to note that some of the platforms have limits on the number of results that can be 

displayed at one time. In these cases, the Boolean phrase was broken into subsets and several 
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searches were run on that platform. For example, ProQuest will provide the overall number of 

search results but can only display 4,000 results at a time. Therefore, the search was broken into 

eleven sub-searches of approximately three to four thousand results each.

5.4.3 Exclusion Criteria 

The exclusion criteria phase began by evaluating the titles and abstracts of all of the limited 

results. Approximately 59,000 titles and abstracts were evaluated using a general criterion that 

they were related to PM system success. This initial step in the exclusion criteria phase resulted 

in 1,469 publications being identified. Next, the duplicates among the four platforms were 

removed resulting in an initial paper set of 1,177 papers. These results demonstrate the 

importance of identifying the best set of platforms and/or databases to include in the search as 

only 292 duplicate publications were identified - indicating that many of the publications 

identified were uniquely offered by one platform. 

Once the initial paper set was identified, detailed exclusion criteria were defined to further 

narrow the list of publications to only those that directly focused on implementation success and 

included factors that affect success. The criteria used to exclude papers from the final paper set 

were:

Publications with an alternative primary focus

o Focused on motivation to adopt or implement a PM system

o Focused on the roles, purposes, or intended uses of a PM system

o Focused on effects or outcomes of PM systems

Publications that focused on the success of different types of PM systems
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Publications that focused on general success of PM systems

Publications that focus on factors that affect other phases (i.e., design, use, and review)

Publications that are related to implementation success but did not identify factors

o Defining implementation strategies or approaches 

These criteria were applied through a detailed reading of each publication and resulted in a final 

paper set of 124 publications. These included publications that were explicitly focused on 

identifying factors that affect PM implementation success as well as papers that identified the 

barriers, challenges, enablers, supporters, etc. of one or more implementations in their studies 

such as those identified during reflection after a case study or action research project. The 124 

publications in the final paper set were then analyzed in detail and evaluated for their potential 

contribution to the synthesis of a set of comprehensive factors. 

5.4.4 Synthesizing the Factors that Affect Success

Because some of the papers were directly focused on identifying factors while others simply 

discussed factors more broadly in terms of what impacted the success of a particular 

implementation or set of implementations, a second set of criteria was defined to identify the 

sub-set of publications in the final paper set that would be appropriate for synthesizing the 

factors. First, only empirical publications were selected as they provide a unique contribution to 

the literature rather than simply summarizing existing factors, such as a literature review, or 

identifying factors purely on anecdotal evidence. Next, only publications that explicitly 

identified factors were included to ensure that the terminology and definitions of the factors were 

purposeful and clear. Papers that were excluded during this phase included those that broadly 
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discussed the challenges or experience during the implementation without explicitly identifying 

‘factors’ or variables. This process of evaluation identified 54 publications to be used in the 

synthesis process. 

The synthesis began with extracting any factor name, definition, survey item, or summary of a 

variable or ‘factor’ from each of the 54 studies resulting in 995 entries that were then categorized 

and coded using an extensive iterative process of individual and group reviews and discussions. 

This process resulted in sixteen distinct macro iterations to finalize the list of factor codes. 

5.4.5 Defining Implementation Success

As mentioned previously, a review of the final paper set clearly demonstrated that there was no 

commonly-accepted definition of implementation success and that many publications simply 

used this or a similar term without presenting a definition – essentially assuming that the 

definition was clear. Through the synthesis process, the outcome variables and various 

definitions of implementation success were also extracted and coded. However, many 

publications did not present any explicit operationalization or definition and the meaning had to 

be inferred through the context of the publication. Therefore, a supplemental traditional review 

of the change management literature and implementation science literature was conducted to 

identify formal definitions of implementation success. These definitions were compared to the

data collected from the 54 papers used in the synthesis process and a comprehensive definition of 

implementation success consisting of five dimensions of success was proposed. 
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5.5 Discussion of Results

This section presents the bibliometric analysis of the literature, factor synthesis, and the 

definition of implementation success. First, selected portions of the Maturity Assessment 

framework are applied to gain a better understanding of the development of this research area

(Keathley-Herring et. al, 2016). Next, the results of the factor synthesis and an analysis of the 

frequency of study for each factor in general and in terms of what is most commonly studied 

among sectors, PM frameworks, and over time are presented. Finally, the definition of 

implementation success is discussed.

5.5.1 Maturity Assessment 

To investigate the development of this research field and provide further context to the factor 

synthesis, a Maturity Assessment was conducted, which consisted of several bibliometric 

analyses. First, the authorship characteristics were evaluated and the results showed that there 

were 209 unique authors with 32 having published in this research area more than once. The 

author productivity (i.e., the number of papers per author) is summarized in Figure 3. 

Figure 5.3: Author Productivity
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The connections among the most prevalent authors were also investigated through social network 

analysis of co-authorship within the paper set. The analysis was conducted in Node XL and the 

resulting network is show in Figure 4. In this figure, each node represents a single author and the 

size of the node is proportional to the number of papers they authored. Similarly, the lines 

connecting the nodes (i.e., ‘edges’) indicate that the two nodes represent co-authors, and the 

thickness of the line is proportional to the number of papers that they co-authored. It is important 

to note that this network has been limited to only show edges that are a thickness of two or 

greater. The results show that there are many clusters of authors that work together but the 

network is relatively dispersed with no interaction across author groups. 

Figure 5.4: Co-Authorship Network

Next, the publication trends for the final paper set were investigated, and the results are 

summarized in Figure 5. It is important to note that this review was conducted in the spring and 

summer of 2014 resulting in the relatively low number of publications in that year. A brief 

review of the current literature shows that there have been some publications in this area in the 
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time since this review. While this research area has seen a clear increase in attention in recent 

years, the first publication is from 1986 and focused on the role of policy analysts in the 

implementation of PM systems in local government suggesting that this role can be used to 

mitigate some challenges that are regularly encountered to improve implementation success. The 

results show that there was a clear increase in interest in this area in the early 2000s directly 

following studies published by academic researchers such as Mike Bourne, Andy Neely, and 

Andre de Waal in addition to the increase in popularity of the BSC. 

Figure 5.5: Publications per Year

Although the genesis of the area dimension is not formally evaluated in this paper, the results 

suggest that interest in this area began more than two decades ago with a sharp increase in 

interest in the early 2000’s. Next, the publications outlets were investigated to determine what 

types of publications were represented in the final paper set and to identify the most common 

publication outlets in this research area. First, the proportion of different outlet types is

summarized in Figure 6. The results show that the majority of the publications identified are 
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academic journal papers. However, there were also a significant number of practitioner-focused 

publications types including magazine articles and reports. 

Figure 5.6: Proportion of Publication Types

An investigation of the research design characteristics showed that the most commonly-used data 

collection methods were traditional literature reviews, case studies, interviews, action research, 

surveys, and observation, while the most common data analysis methods included qualitative 

analysis and descriptive statistics. The results suggest that there are not many examples of more 

advanced methods being used and relatively few publications are using combined or mixed 

methods to investigate the factors. In addition, the results show that approximately 73.8% of the 

publications provided empirical evidence but only 43.5% explicitly defined the factors that they 

studied. Finally, the results show that approximately 39% of the publications provided some 

quantitative data related to the factors that they studied emphasizing the prevalence of purely 

qualitative analyses and descriptions of the factors. 

Next, selected portions of the publications’ content were evaluated to provide further context for 

the variable synthesis. The sectors and frameworks that were studied in the 54 papers included in 
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the synthesis were also analyzed to investigate the differences in the factors studied in each of 

these contexts. The results are summarized in Figure 7 and show that almost half of the 

publications used the BSC framework while the remaining papers focused on general PM 

systems or on customized systems. This is particularly true for papers that are more recent and 

highlights the growing popularity of this approach. The results also show that, while applications 

in the private sector are still common, there is a significant amount of interest in implementing 

PM systems in the public sector and more than half of these publications focused on this sector. 

Figure 5.7: Context of Implementations

Finally, the relative impact of the publications was investigated by calculating the number of 

citations per year, which removes the bias of publications that were published earlier having 

higher total citation counts. The results show that the average number of citations per year was 

0.023 with seven publications being cited more than once per year on average. The results are 

summarized in Figure 8 including the titles for each of the publications with the highest impact. 

In addition, the year that the paper was published is also included and the results show that many 

of the most highly-cited papers come from the early 2000’s when interest in this area 

significantly increased. 
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Figure 5.8: Highest Impact Publications

5.5.2 Factor Synthesis

As mentioned previously, this study focused on identifying a comprehensive set of papers on 

which to base the synthesis and the factors were extracted and coded using an iterative inductive 

approach. The results consisted of 29 unique factor codes that are summarized in Table 3 in 

addition to the frequency of study in terms of the total number of papers that studied each factor 

and a brief description of the concept. 

Factor Name 
Number 

of Papers 
Description 

PM System Design 
Quality 30 

 The level of quality of the PM system design including aspects 
commonly associated with stronger designs such as balance, 
conciseness, and linking cause and effect.  

Organizational Culture 
28 

 The shared norms and perspectives throughout the organization 
including aspects such as openness to change, risk orientation, 
employee empowerment, and performance-driven perspectives.  

Resources Allocated for 
Implementation 27 

The amount of financial and non-financial resources allocated to 
support the implementation process including time, people, and 
money.  

Leadership Acceptance 
25 

The level of buy-in and commitment from top-level leaders for 
the PM initiative including their perception of the importance of 
PM.  

Organizational 23  Characteristics of the organization that are necessary pre-
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Readiness for PM conditions for PM system implementation including aspects such 
as having an existing strategy, adequate communication and IT 
infrastructure, and having a strong justification for the new PM 
system.  

PM Training 

22 

The amount and quality of PM training provided to various 
members of the organization who interact with the PM system 
including leaders, people who use the results of PM system, and 
employees that interact with the system.   

Stakeholder 
Involvement 

22 
The level of involvement and participation of different primary 
stakeholders throughout the development process.   

PM Initiative Team 
21 

 Characteristics of the team that led the PM initiative including 
cross-functional representation, level of autonomy, and 
adequate PM knowledge and skills. 

Structured Design 
Process 

21 

The rigor of the approach used during the design of the PM 
system including aspects such as using a structured PM 
framework and cascading the performance measures throughout 
the organization.  

Structured 
Implementation 
Process 21 

The rigor of the approach used during the implementation of the 
PM system including aspects such as whether a detailed 
implementation plan was developed, the approach used to 
deploy the PM system throughout the organization, and whether 
aspects of the change process were directly addressed.   

Capabilities of Existing 
IT Infrastructure 19 

 The adequacy of the existing IT infrastructure to support the 
new PM system including aspects such as data management and 
technical support capabilities.  

Leadership Support 
18 

The level of support provided by leaders including the extent to 
which they acted as advocates or facilitators for the 
implementation process.  

PM System Integrated 
with Existing Sub-
Systems 

16 

The extent to which the new PM system was integrated with 
existing sub-systems within the organization including 
communication, budgeting, quality, information technology, and 
program/process management systems.  

Influences from the 
External Environment 15 

Effects of changes in the external environment on the PM system 
implementation including expectation from external 
stakeholders for PM.  

Difficulty Defining 
Measures 

14 

Challenges met when defining measures or deciding which 
measures to include that have a subsequent effect on the 
implementation either through the quality of the measures 
themselves or through the perspective that people have 
regarding the quality or contribution of the measures.  

Employee Acceptance 14 The level of buy-in and commitment from employees throughout 
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the organization including their general attitude about the 
implementation.  

PM Information System 
Quality 

13 

Characteristics of the information system developed to support 
the PM system including aspects such as ease of use, 
appropriateness or fit with the organization, and system 
capabilities.  

Resistance to 
Measurement 12 

The extent to which people in the organization resist or disrupt 
the implementation of the new PM system in addition to the 
inherent level of fear or discomfort with measuring performance.   

Communication about 
the PM System 12 

Communication of characteristics of the PM system itself 
including the content and structure of the system in addition to 
the purpose or intended benefits of the PM system.  

Quality of Performance 
Data 

11 

Characteristics of the performance data generated within the 
organization including the data accuracy, validity, and reliability 
in addition to how trusted the data is by members of the 
organization.  

PM System Alignment 
with Reward System 

11 
The extent to which the PM system is linked to the existing 
reward system or incentive program. 

Effort Required to 
Implement the System 

10 

Whether the effort required to implement the system is 
appropriate or reasonable for the organization and if this aligns 
with the level of effort that was expected before the 
implementation.  

Priority of the PM 
Initiative 10 

 How important leaders consider the PM initiative to be and 
whether this is sustained throughout the implementation or if 
leaders become distracted by other events or responsibilities.  

Employee 
Understanding of the 
PM System 

9 
 How well employees understand the design and function of the 
PM system as well as the intended purpose of implementing the 
new system.  

User PM Knowledge & 
Skill 9 

The strength of the PM skill set for people who use the results of 
the PM system for processes such as decision-making and 
resource allocation.  

Management Style 

9 

The type of management approaches used by leaders in the 
organization and whether this is supportive of the PM system 
implementation such as acting as an inspirational leader rather 
than a transactional manger.  

Communication of 
Performance Results 

9 

The extent to which the results and information generated by the 
PM system are communicated to members of the organization 
throughout the implementation including emphasizing any 
immediate benefits gained from the new PM system.  

Availability of 
Performance Data 

8 
How readily accessible the performance data required to 
implement the PM system are including any difficulties in gaining 
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access to necessary data.  
PM Information System 
Automation 7 

The extent to which the supporting processes for the PM system 
are automated including processes such as data collection and 
report generation.  

Table 5.3: Factor Descriptions and Frequency of Study

The list of factors was extracted from the set of 54 papers with an aim to provide a 

comprehensive list that represents the full breadth of factors studied across various contexts. In 

addition to using generalized terminology that is applicable across these contexts, the factors 

were also coded in neutral terms when possible to remove the positive or negative connotations. 

For example, some researchers propose lack of leadership support as a barrier or challenge to 

success while others frame the strong presence of leadership support as a supporting factor or 

enabler. In these cases, effort was taken to propose neutral names for the factors. 

It is important to note that some of the factors, such as PM System Design Quality and Difficulty 

Defining Measures, are outcomes of other phases or may occur during another phase but are still 

considered a factor that affects the implementation phase. For example, the quality of the PM 

design is an output from the design phase but it has a direct impact on the implementation phase. 

Another interesting finding is that some of the factors identified are commonly associated with 

implementation or change management process in general while others are explicitly related to 

the context of PM systems. Factors such as Leadership Acceptance and Organizational Culture

are well known to have an impact on many change initiatives and have been studied in relation to 

the implementation of many types of systems. However, factors such as the PM System Design 

Quality, Resistance to Measurement, and Difficulty Defining Measures are clearly more specific 

to PM. 
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5.5.3 Analysis of the Factors that Affect Implementation Success

While it is important to investigate the frequency of study for each factor, additional analyses

were conducted to provide further information on differences in factors studied in different 

contexts and over time. The results showed that, in addition to the variations in terminology and 

factors studied, there was also a significant variation in the number of factors studied in each 

publication ranging from two to 25 with an average of 10.5 factors per paper as shown in Figure 

9.

Figure 5.9: Number of Factors Studied in Published Literature

As mentioned previously, 44% of the papers identified the BSC as the explicit focus of their 

investigations. The remaining publications did not identify a framework, used a customized 

system, or identified an alternative PM framework. While there were some alternative PM 

frameworks identified, they did not represent a large enough proportion of the papers to justify a 

comparative analysis. Therefore, the frequency of study for the 29 factors was compared 
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between publications that identified the BSC as their framework and all other publications. The 

top ten most frequently-studied factors for each group are summarized in Table 4.

Balanced Scorecard Framework (24 papers) Other Performance Frameworks (30 
papers) 

Resources Allocated for Implementation 58.3% PM System Design Quality 53.3% 
PM System Design Quality 54.2% Stakeholder Involvement 50.0% 
Organizational Readiness for PM 54.2% Resources Allocated for 

Implementation 
21.7% 

PM Initiative Team Effectiveness 54.2% Leadership Acceptance 21.7% 
Leadership Acceptance 50.0% Structured Design Process 21.7% 
PM Training 41.7% User Acceptance & Satisfaction 40.0% 
Structured Implementation Process 41.7% PM Training 36.6% 
Leadership Support 41.7% Structured Implementation 

Process 
36.6% 

PM System Integrated with Existing Sub-
Systems 

37.5% Capabilities of Existing IT 
Infrastructure 

36.6% 

Structured Design Process 33.3% Employee Acceptance 36.6% 

Table 5.4: Frequency of Study by PM Framework

The results show that, while there are some similarities in the frequency of study in the top ten 

factors, there are notable differences between the two lists. Factors such as PM System Design 

Quality and Leadership Acceptance appear to be studied relatively equally in the two sets while 

some factors stand out as stark differences. For example, Organizational Readiness for PM is 

often studied in publications that use the BSC. This may be due to the BSC approach’s 

dependence on existing organizational information such as a strategic plan. In addition, the BSC 

publications tend to emphasize the role of the PM Initiative Team and its effectiveness in guiding 

the development of the PM system. 

Next, the sectors studied in the publications were evaluated, and the results show that all 54 

publications specified an industry or sector on which their study was based. As mentioned 
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previously, 54% of the publications were focused on organizations in the public sector. The 

differences in the frequency of study between these two groups were investigated and the top ten 

most frequently-studied factors for each group are summarized in Table 5. 

Papers on Public Sector Organizations (28 
papers) 

Papers on Private Sector Organizations (26 papers) 

PM System Design Quality 57.1% Leadership Acceptance 53.8% 
Resources Allocated for 
Implementation 

50.0% PM System Design Quality 50.0% 

Stakeholder Involvement 46.4% Resources Allocated for Implementation 50.0% 
PM Training 48.9% Structured Design Process 50.0% 
Employee Acceptance 39.3% Organizational Readiness for PM 50.0% 
Influences from the External 
Environment 

39.3% PM Initiative Team Effectiveness 50.0% 

Leadership Acceptance 39.3% Structured Implementation Process 50.0% 
Organizational Readiness for PM 39.3% Capabilities of Existing IT Infrastructure 42.3% 
User Acceptance & Satisfaction 39.3% PM System Integrated with Existing Sub-

Systems 
42.3% 

Difficulty Defining Measures 35.7% Stakeholder Involvement 34.6% 

Table 5.5: Frequency of Study by Sector

Similarly to the evaluation of difference in the factors studied by PM Framework, there are some 

similarities between the private and public sector and some distinct differences. For example, the 

public sector papers generally put more focus on aspects such as the PM System Design Quality,

Stakeholder Involvement, Employee Acceptance, and Influences from the External Environment.

This is intuitive due to the nature of public sector organizations including the important role that 

stakeholders play. In addition, Difficulty Defining Measures is commonly studied in this group, 

which supports the assertion made in many of these publications that mainstream PM practices 

are not always easily transferrable to public sector organizations and that complicated 

organizational objectives are often difficult to measure. 
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Next, the trend in the prevalence of each factor was investigated by plotting the number of 

papers that studied each factor per year. This analysis showed that, while most factors have been 

studied relatively consistently over the past few decades, other factors have emerged more 

recently as potential challenges to implementation success. The results show that three factors 

showed prominent growth in the frequency of study having emerged more recently as shown in 

Figure 10.

.

Figure 5.10: Emergence of Factor Prominence

Recent studies have begun to focus on aspects such as Organizational Readiness, PM Initiative 

Team Effectiveness, and a Structured Implementation Process. One of the most common themes 

identified in the final paper set is the need to address the process or change orientation of the 

implementation phase. This is reflected in the increasing trend in studying a Structured 

Implementation Process, which addresses these issues more directly. The increasing trend in 

Organizational Readiness was further investigated and found to be directly related to an increase 

in studies that focus on the public sector. 

Finally, the co-occurrence of factors was evaluated using social network analysis to investigate 

which factors are most commonly studied together. The analysis was conducted using the 
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NodeXL software and the results are summarized in Figures 11 and 12. Each node in these 

figures represents a factor and the size of the node is proportional to the overall frequency of 

study for that factor. Similarly, the connections between nodes, referred to as edges, indicate that 

the two factors were studied together, and the thickness of the line is proportional to the number 

of papers in which the factors co-occurred. The number of co-occurrences among factors ranged 

from one paper to 18 with PM System Design Quality and Resources Allocated for 

Implementation being studied together most often. 

Figure 5.11: Co-Occurrences of Factors

Figure 11 shows the entire network including all connections to demonstrate the density of the 

co-occurrences among the factors. The results of the network analysis support the earlier finding 

that the majority of the publications identified do not include a comprehensive set of factors and 

the sub-sets of factors studied vary significantly. To improve the readability of this figure, Harel-
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Koren Fast Multiscale mapping was applied and the number of connections among factors was 

limited to at least eight as shown in Figure 12.

Figure 5.9: Co-Occurrence Network Limited to Eight Connections

The results of this analysis reveal interesting links between the types of factors that are often 

studied together and emphasizes that many of the publications in this set focus on a sub-set or 

sub-concept rather than studying a comprehensive set of factors. For example, the prevalence of 

public sector papers that study the connection between Stakeholder Involvement and Influences 

from the External Environment is clearly demonstrated. This network also suggests some 

interesting connections between factors such as the connections associated with Employee 

Acceptance. It is clear that papers that study or identify Employee Acceptance as a factor also 

included Stakeholder Involvement, Leadership Acceptance, PM Training, and Resources 

Allocated for Implementation. This is an interesting result as many of the publications assert that 

Employee Acceptance is influenced by their level of involvement in the process, how well 
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trained they are, and their perception of the importance of the PM system which can be 

demonstrated through how committed the leaders are and how much resources they allocate for 

the initiative. These results support some assertions in the literature that the factors do not have 

isolated effects on implementation success but, instead, have inter-relationships that create a 

dynamic environment for the implementation. 

5.5.4 Proposed Definition of Implementation Success

In order to provide a clear understanding of what is meant by ‘implementation success’, the 

outcome variables and various definitions or inferred meanings of this concept were also 

extracted from the 54 publications and synthesized. Due to the lack of direct evaluations or 

purposeful definitions of implementation success in the literature, a supplemental review of the 

change management and implementation science literature areas was also conducted. The 

supplemental review identified eleven publications with proposed conceptual frameworks for 

implementation success. The results suggested that there are five dimensions of implementation 

success that are used in the PM system implementation literature, which are summarized in 

Table 6 in addition to the frequency of study and a description of the concept. 

Factor Name
Frequency of 
Study (out of 

54)
Description

Use of the PM 
System 74.1% (40)

How and to what extent the results of the PM system are used 
for managerial functions such as decision-making, resource 
allocation, problem solving, applying rewards, and reflection 
and learning in addition to more strategic activities such as 
verifying causal relationships and evolving the PM system 
itself. 

PM System 
Embeddedness 37.0% (20) The extent to which the PM system is integrated into routine 

work practices and the culture of the organization. 

PM System 
Performance 22.2% (12)

How well the PM system functions including the effectiveness, 
efficiency, consistency, and reliability of the system in addition 
to the quality of the outputs such as performance reports. 
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Improved 
Organizational 
Results

16.7% (9)

Benefits gained from the PM system including improvements 
in values on performance measures in addition to perceivable 
improvements in primary business processes and support 
processes such as decision-making and communication. 

User Acceptance & 
Satisfaction 38.9% (21)

The extent of buy-in and commitment from the people who use 
the results of the PM system in addition to their general 
perception of and satisfaction with the PM system. 

Table 5.6: Five Dimensions of Implementation Success

The most common operationalization of implementation success is actual use of the system. 

Many researchers assert that if the system is implemented well, then it will be actively used 

throughout the organization. Similarly, many publications use the concept of embeddedness or 

institutionalization of the system, which focuses on how well PM practices are integrated into 

routine activities. Examples of less successful implementations sometimes use this outcome to 

demonstrate that the PM system is only being used ‘symbolically’ and that the data are only 

collected in time to generate the reports instead of being incorporated into routine business 

practices. In addition to actual use, many practitioners and researchers also refer to the overall 

satisfaction and acceptance of the system by the people who use the results from the PM system. 

This dimension is not as direct a measure of implementation success but is more of a surrogate 

measure for how well the system functions. A more direct measure of PM system performance is 

also sometimes used and generally asserts that if the system is implemented correctly, then the 

system should function well in terms of efficiency and effectiveness. Finally, one less common 

dimension is Improved Organizational Results. This dimension is further removed from the 

implementation phase, cannot be solely attributed to PM system implementation success, and 

could be influenced by other phases or even by other events within the organization. However, 

this dimension is mentioned often in the change management and implementation science 

literature and was used in a significant number of the publications identified in this review. 
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Therefore, this dimension was retained in order to provide a comprehensive framework for 

implementation success.

5.6 Conclusions

This review identified 124 publications that included both academic and practitioner works 

across many different contexts. The results show that, while there is significant research in this 

area, the literature is segmented and the results of a study in one context may not be applicable in 

others. The results of this study suggest that, while there is significant interest in this research 

area, there are still many inconsistencies in the literature such as the terminology used, the 

factors studied, and the operationalization of implementation success. In addition, the assessment 

of research area maturity suggests that this area is in a relatively early stage of development with 

many opportunities to further develop the field. The results show that, while there are some 

indications of more advanced methodologies being applied, additional empirical investigations 

that use more advanced methodologies including statistical hypothesis testing are needed. The 

factor synthesis resulted in 29 unique factors that represent the full breadth of the factors studied 

in the literature and provides a comprehensive understanding of the factors that affect 

implementation success. In addition, a comprehensive operationalization of implementation 

success consisting of five dimensions was proposed to guide future work in this area. 

This research provides a more comprehensive review of the factors and definitions of 

implementation success than currently available including synthesizing the studies across various 

contexts. The 29 factors identified in this study can help to guide future research in this area by 

providing a more comprehensive set of factors to consider, which could help to further explain 

the experiences in practical applications. In addition, evaluation of the five dimensions of 
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implementation success will allow for more accurate comparisons across studies based on the 

operationalization used in each study. Finally, the findings suggest that the factors studied vary 

greatly by context and there may be specific sub-sets of factors that practitioners should focus on 

prior to and during an implementation to increase the chances of success. 

While this review was designed to be as comprehensive as possible, the primary limitation of this 

approach is that the results are limited to the publications available on the platforms searched. 

This limitation was mitigated through careful selection of a broad range of platforms but any 

relevant publication not indexed on one of the four platforms searched would not have been 

captured by this review. Future work could address this issue by extending the search to include 

other common platforms or databases. Other important areas for future work include extending 

the maturity assessment to include more robust bibliometric analyses and extending the scope of 

the research synthesis to also include other relevant content from the publications including the 

findings and information regarding the strength of effect for each factor. Finally, while it is 

important to understand the full breadth of the factors that affect PM system implementation, 

further work is needed to identify the most critical factors or drivers of implementation success. 

Identifying which factors act as drivers in various contexts would allow practitioners to better 

target their resources and design stronger strategies to improve the overall success of their PM 

system implementation. 
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Chapter 6

Survey Questionnaire Development

6.1 Background

In the previous Systematic Literature Review (SLR), a comprehensive synthesis of the factors studied in 

the literature was conducted and a list of factors that represents the breadth of the variables studied across 

various contexts was developed (Chapter 4). The results of this review also investigated the approaches 

used to study the factors in addition to the implementation context. The results suggested that this 

research area is in a relatively early stage of development with many interesting areas for future work 

(Chapter 5). Of the 124 publications identified in the review, 26 included some form of questionnaire or 

survey. However, analysis of the context and the rigor of the research revealed that all but one of these 

studies focused on a very narrow implementation context. For example, eleven of the studies focused 

directly on implementing the Balanced Scorecard (BSC) in a specific industry. In addition, most of the 

studies used relatively narrow sampling frames, such as managers and employees from one organization,

a small set of experts, or were based on secondary data. One other problem with the existing studies is 

that many of the questionnaires are not focused directly on evaluating factors but, instead, include some 

small section that either briefly assesses the presence of specific factors or presents an open-ended 

question to allow participants to list factors that they have experienced.  Finally, while some of the 

surveys are relatively comprehensive, many are narrow in terms of the types or breadth of factors studied 

with an average of 10.5 factors studied per paper.

In addition to the narrow focus of many studies in this research area, the types of analyses performed are 

also limited. Most of the studies that investigated factors with a questionnaire evaluated only simple 

descriptive statistics such as means and standard deviations to determine the relative importance or 

strength of effects for each factor. There are some examples of more advanced methodologies being used, 
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such as regression analysis and exploratory factor analysis. However, the narrow implementation context 

for these surveys reduces the generalizability of the results. 

This study is designed to be more comprehensive than existing studies and is based on the 29 factors 

synthesized in the SLR conducted as part of this research. In addition, the sampling frame was designed 

to capture as broad a group of participants as possible including academic researchers and practitioners as 

well as covering a broad range of experiences with PM system implementation. This chapter summarizes 

the development of the questionnaire, the results of a pilot test, and the full-scale application of the 

questionnaire including the sample obtained. 

6.2 Development of the Questionnaire 

As mentioned previously, the initial variables for this study were defined in the previous SLR and 

consisted of 29 unique factors identified in the literature as shown in Table 6.1 (Chapter 5). This table 

also includes the five dimensions of implementation success identified based on review of the literature. 

Factors that Affect PM Implementation Success 
Availability of Performance Data Leadership Support PM Training
Capabilities of Existing IT 
Infrastructure

PM System Integrated with 
Existing Sub-Systems

Structured Implementation 
Process

Communication about the PM 
System

PM Information System 
Automation

Quality of Performance 
Data

Communication of Performance 
Results

Resources Allocated for 
Implementation Resistance to Measurement

Difficulty Defining Measures Organizational Readiness for PM
User PM Knowledge & 
Skill

Effort Required to Implement the 
System

Influences from the External 
Environment

PM System Alignment 
with Reward System

Employee Acceptance PM Initiative Team Effectiveness Structured Design Process
Priority of the PM Initiative Stakeholder Involvement Management Style
PM Information System Quality PM System Design Quality Leadership Acceptance
Employee Understanding of the 
PM System
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Dimensions of Implementation Success 
Use of the System PM System Embeddedness Improved Organizational 

ResultsPM System Performance User Agreement & Satisfaction

Table 6.1: Factors Identified from the Systematic Literature Review

As described earlier, this research focused on implementations of new or re-designed PM systems in a 

broad range of organizations. Participants included academic researchers and practitioners who were 

directly involved in leading or facilitating an implementation process. In this work, one respondent was 

sought to represent the experience of each PM system implementation within an organization or sub-unit 

within a larger organization. This included respondents that were external to the organization such as 

consultants. To obtain a broad sample of organizations and experiences in terms of implementation 

success, seven sources of potential respondents were identified:

Members of the researchers’ professional research network, including academic researchers and 

practitioners, who have experience with PM systems;

Members of relevant professional societies including the American Society for Engineering 

Management and the Performance Measurement Association;

Members of related groups on social media;

Conference attendees at the Industrial and Systems Engineering Research Conference and the 

Performance Measurement Association annual conference;

Current and previous Malcolm Baldrige National Quality Award recipients; 

Current and previous EFQM Excellence award recipients in addition to organizations recognized 

for other levels of achievement such as Committed to Excellence;

Academic and professional authors identified in the previous SLR (Keathley & Van Aken, 2013);

Organizations from a purchased database.
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It is important to note that, while some groups such as the Baldrige Award recipients focus on successful 

organizations, participants were asked to recall their most recent implementation experience and much of 

the sampling frame includes groups that could represent a broad range of level of success experienced 

during the implementation. Therefore, screening questions were included in the questionnaire to 

investigate the breadth of experiences captured. 

A survey questionnaire was then developed to assess the presence of each factor using multiple 

questionnaire items (i.e., using multi-item measurement). In addition to synthesizing the factors, the sub-

concepts within each factor were also extracted from the literature in order to provide a more detailed 

understanding of how these concepts were investigated in the literature. Some of the factors represented 

more narrow concepts, such as resistance to measurement, while others were much broader, such as 

organizational culture. An evaluation of the factors and their sub-concepts suggested that many of the 

factors could not be accurately represented in a questionnaire with just a single question item (i.e., single-

item measurement). Therefore, the sub-concepts and their frequency of study in the literature were 

evaluated to determine the most important aspects associated with each factor, which were then used as 

the basis for the survey items. A similar process was conducted for the outcome variables (i.e., the five 

dimensions of implementation success) defined in Chapter 4. A six-point Likert scale for agreement 

(Strongly Disagree, Disagree, Tend to Disagree, Tend to Agree, Agree, Strongly Agree) was selected to 

evaluate the extent to which respondents agreed that each implementation factor or outcome variable was 

present during the PM system implementation. The resulting initial variables and items are summarized in 

Table 6.2. It is important to note that the initial variables include several two-item constructs. It is 

typically recommended that constructs have at least three items (Thompson, 2004). However, these 

constructs were designed to be conceptually distinct based on the literature and no duplicate concepts 

were considered. There is evidence in the literature that many of the concepts are inter-related and, 

therefore, an exploratory factor analysis (EFA) was conducted to identify the underlying concepts and 

create constructs that are more robust as described in Chapter 7.
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The questionnaire was conducted online using a Qualtrics service and respondents were invited to the 

study via email. The instrument consisted of three sections beginning with demographic and screening 

questions. The second section consisted of 74 questions to assess the presence of the 29 implementation 

factors and the third section consisted of 30 questions to assess the presence of the five dimensions of 

implementation success. A final question on the overall success of the implementation was also included. 

6.3 Pilot Study

Academic and professional subject-area experts were invited to participate in a pilot study in which they 

were asked to complete the questionnaire in addition to providing feedback on the content and structure of 

the survey (Appendix A). Seventeen experts were invited of which eleven agreed to participate, resulting 

in a 64.7% response rate. The pilot study results showed that the participants represented various 

implementation contexts as summarized in Figure 6.1. These figures show the proportion of 

organizational sectors, PM system frameworks used, and country of origin. In addition, the duration of the 

implementation process was evaluated, which showed that approximately 73% of the implementations 

took between six months and two years to complete. 

Figure 6.1a: Proportion of Sectors Represented           Figure 6.1b: Proportion of PM Frameworks Used

                
   Figure 6.1c: Duration of Implementation                         Figure 6.1d: Countries Represented
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Initial Predictor 
Variable Code 

Initial Predictor 
Variable Sub-Concepts Item 

Number Survey Items Cronbach’s 
Alpha 

UserKnowlSkill User PM 
Knowledge & Skill 

General KS 66 PM users had sufficient knowledge and skills about 
performance measurement to use the PM system.   

0.64 

Understand the 
System 

27 PM users understood the PM system design/re-design. 

EmplAccept Employee 
Acceptance 

Employee Buy-In 7 Employees in the organization accepted the PM system 
design/re-design. 

0.74 

Employee Attitude/ 
Perception 

23 Employees in the organization had a positive perception of the 
PM system. 

EmplUnd Employee 
Understanding of 

the PM System 

Purpose/Motivation 
for Use 

62 Employees understood the purpose of implementing the new 
PM system design/re-design. 

0.83 

PM System  40 Employees understood how results from performance 
measures impacted the organization's success. 

ResistMeas Resistance to 
Measurement 

General RM 53 People in the organization resisted implementation of the PM 
system. 

0.56 

Fear of Measurement 33 In the organization, people were worried about how results 
from performance measures would be used. 

MngtStyle Management Style General MS 17 In the organization, the management style was aligned with the 
use of the new PM system design/re-design. 

0.56 

Approach/Qualities 41 The management style in the organization was focused more 
on leadership (that is, inspiring, motivating, listening, 
empowering people, etc.) than on control. 

LeadSupp Leadership Support General LS 63 Organizational leaders provided support during the PM system 
design and implementation. 

0.81 

Advocate/ Encourage  19 Leaders in the organization were advocates for the PM system. 
LeadAccept Leadership 

Acceptance 
Leadership Buy-In 10 There was buy-in from leaders in the organization for the PM 

system. 
0.76 

Leadership 
Commitment/ 
Participation 

30 Leaders within the organization were committed to using the 
PM system. 

DesignQual PM System Design 
Quality 

Aligned with Strategy 61 The design/re-design of the PM system was aligned with the 
organization's strategy. 

0.79 
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Appropriateness of 
Measures 

70 The performance measures selected were appropriate for the 
organization. 

Balance 38 The set of performance measures selected was balanced (for 
example, between financial and non-financial, short-term and 
long-term perspective, etc.). 

Concise 6 A concise and focused set of performance measures was 
selected for the PM system design/re-design. 

Linking Cause and 
Effect 

36 The set of performance measures selected enabled the 
identification of causal relationships between different 
measures, for example, with leading and lagging measures. 

ISQual PM Information 
System Quality 

Appropriateness/ Fit 5 The PM information system selected (such as commercially-
available software, ERP module, or customized spreadsheet) 
was appropriate for the organization. 

0.64 

Data Management 24 The PM information system (such as commercially-available 
software, ERP module, or customized spreadsheet) provided 
sufficient data manipulation and/or analysis capabilities. 

Ease of Use/ 
Accessibility 

42 The information technology that supported the PM system was 
easy to use. 

ISAuto PM Information 
System 

Automation 

Auto Data 
Management 

54 Data collection procedures were automated to the extent 
possible. 

0.64 

Auto Reporting 67 Performance reports were automatically generated and 
delivered to PM users. 

AvailData Availability of 
Performance Data 

General AD 72 The data required for the PM system were available. 0.50 
Difficulty Accessing 
Data 

28 It was difficult to access the data needed to implement the 
performance measures. 

QualData Quality of 
Performance Data 

Accurate 45 The performance data used in the PM system were accurate. 0.72 
Trusted 2 People in the organization trusted the performance data used 

in the PM system. 
Reliable & Valid 22 The performance data used in the PM system were reliable and 

valid. 
IntExistingSys PM System 

Integrated with 
Existing Sub-

Systems 

General ES 60 The PM system was adequately integrated with existing sub-
systems (for example, budgeting, planning, quality, continuous 
improvement, etc.). 

0.65 

Information 
Technology 

26 The PM system was sufficiently integrated with the existing 
information technology in the organization. 
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AlignRewardSys PM System 
Alignment with 
Reward System 

General RS 29 The reward/incentive system and the PM system were aligned. 0.83 
Lack of Link 46 Rewards and recognition were linked to performance 

measures. 
CapExistingIT Capabilities of 

Existing IT 
Infrastructure 

General IT 56 The capabilities of the existing IT system were adequate to 
support the PM system implementation. 

0.75 

Data Management 
Capability 

9 The existing IT system had the capabilities to store and manage 
performance data needed for the PM system. 

CommAbout Communication 
about the PM 

System 

Adequately 
Communicated 

35 Details about the new PM system design/re-design were 
communicated effectively throughout the organization. 

0.75 

Purpose/Intended 
Benefits 

52 There was clear communication about the purpose and 
intended benefits of the PM system design/re-design. 

CommPerfRes Communication of 
Performance 

Results 

Benefits Obtained 57 The benefits obtained from implementing the PM system were 
communicated throughout the organization. 

0.79 

Information & 
Knowledge 

73 During the implementation process, performance information 
and review findings were communicated to all stakeholders. 

OrglRead Organizational 
Readiness for PM 

Justification for the 
PM System 

55 There was a clear need to design/re-design the PM system. 0.36 

Existing 
Communication 
System 

18 The existing communication processes in the organization were 
suitable to support the PM system implementation. 

Mission, vision, 
strategy 

69 The organization had a clearly-defined vision and strategy on 
which to base the PM system design/re-design. 

OrglCulture Organizational 
Culture 

Type of Culture 59 The culture of the organization was supportive during 
implementation of the PM system. 

0.74 

Orientation for 
Change 

31 People in the organization were open to the changes necessary 
to implement the new PM system. 

Learning and 
Improvement Focus 

4 In the organization, performance results were intended for 
learning and improvement rather than punishment of poor 
performance. 

Performance-Driven 21 The organization had a performance-driven culture at the time 
of the PM system implementation. 

Employee 
Empowerment 

49 In the organization, employees were empowered to make 
decisions and resolve problems. 

ResourceAlloc Resources 
Allocated for 

General RA 11 There were sufficient resources available for the 
implementation. 

0.72 
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Implementation Time/ Effort 37 The amount of time allocated for implementation activities was 
adequate to make the PM system implementation successful. 

Money 74 The amount of money allocated to the implementation process 
was adequate to make the PM system implementation 
successful. 

ExtEnviro Influences from 
the External 
Environment 

General IE 65 Changes in the external environment (such as government 
regulations, political environment, etc.) influenced decisions 
about the PM system. 

0.50 

Accountability to 
External Stakeholders 

39 There were expectations from external stakeholders (such as 
customers, regulatory agencies, or investors) to develop and 
use a new PM system. 

StrDesProc Structured Design 
Process 

General DP 14 A systematic process was used to design/re-design the PM 
system. 

0.66 

Structured Design 
Framework 

20 A structured framework (such as the Balanced Scorecard, the 
Performance Prism, or Baldrige/EFQM performance categories) 
was used as the basis for the PM system design/re-design. 

Cascading PM 32 Performance measures selected were cascaded to lower levels 
in the organization. 

DiffDefinMeas Difficulty Defining 
Measures 

Difficult to Define 3 During the PM system design/re-design process, it was difficult 
to define meaningful performance measures. (reverse written) 

0.78 

Difficult to Decide 12 It was difficult to select performance measures to quantify the 
organization's performance. (reverse written) 

PMTeam PM Initiative Team Cross-Functional 
Representation 

48 The PM team had representation from key functional areas and 
stakeholder groups. 

0.63 

Autonomy 64 The PM team had the autonomy to make necessary decisions 
throughout the design and implementation process. 

Sufficient PM 
Knowledge/Skills 
Represented 

71 Members of the PM team had sufficient knowledge and skills 
about performance measurement.  

StrImplProc Structured 
Implementation 

Process 

General IP 58 A structured approach was used to implement the PM system. 0.77 
Deployment 
Approach 

25 A gradual approach was used to deploy the PM system 
design/re-design (for example, pilot testing the system, 
implementing it in stages, etc.). 

Managing Change 1 During the implementation process, the most significant 
barriers to the new PM system were anticipated and 
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addressed. 
Detailed 
Implementation Plan 

44 A detailed implementation plan for the PM system was 
developed (for example, assigning ownership, defining roles 
and responsibilities, defining data collection procedures, etc.). 

StkhldrInvolv Stakeholder 
Involvement 

Leadership 
Involvement 

15 Organizational leaders were involved in designing and 
implementing the PM system. 

0.72 

Employee 
Involvement 

34 Employees were involved in the design and implementation of 
the PM system. 

User Involvement 47 PM users were involved in the design and implementation 
process. 

EffortReq Effort Required to 
Implement the 

System 

More than Expected 8 The design and implementation process required more time 
and effort than originally expected. (reverse written) 

0.46 

Unreasonable 
Amount 

50 The amount of effort required to implement the PM system 
was reasonable. 

PMPriority Priority of the PM 
Initiative 

General PI 16 The priority of the PM system remained high throughout the 
design and implementation process. 

0.50 

Distraction by Other 
Initiatives 

51 Leaders were distracted from the design and implementation 
process by other major initiatives or projects. (reverse written) 

PMTraining PM Training General PT 13 Appropriate PM training was provided to all organizational 
members throughout the design and implementation process. 

0.90 

Employee Training 43 Employees received adequate training to support the PM 
implementation. 

User Training 68 PM users received adequate training to use the PM system.   
Initial Outcome 
Variable Code 

Initial Outcome 
Variable 

Sub-Concepts Item 
Number 

Survey Items Cronbach’s 
Alpha 

UseSys Use of the PM 
System 

General US 5 Most, or all, of the performance measures included in the PM 
system design/re-design were actually used. 

0.94 

Evaluating 
Performance 

15 The PM system was used to evaluate how the organization was 
doing (for example, trends over time, comparing actual 
performance against goals, etc.). 

Action Planning 20 Once problems or opportunities were identified, potential 
improvement actions were defined. 

Taking Action 27 Decisions made based on performance results were put into 
action. 
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Verifying Causal 
Relationships 

9 Performance results were used to verify causal relationships 
between different performance measures. 

Decision Making 1 Performance information was used to make decisions. 
Holding People 
Accountable 

12 People in the organization were held accountable for results on 
performance measures. 

Applying Rewards 22 People in the organization were provided with rewards or 
incentives based on performance results. 

Reflection & Learning 25 Performance results were used for reflection and learning (for 
example, updating the organizational strategy, determining 
performance drivers, etc.). 

Refining Causal 
Relationships 

28 PM users revised hypothesized causal relationships based on 
new evidence. 

Refining Metrics 19 Performance measures were adjusted when necessary (such as 
phasing out measures that didn’t work, introducing new 
measures when needed, etc.). 

Continuously Evolving 30 Performance measures and the PM system in general were 
evaluated and improved. 

SysPerf PM System 
Performance 

Efficiency 21 The PM system was efficient to use. 0.92 
Quality of Reporting 17 Performance portrayals and/or reports were concise and 

meaningful. 
 14 PM users received results on key performance measures on a 

regular basis. 
 7 Performance portrayals and/or reports were updated in a 

timely manner. 
Systematic Data 
Collection & 
Reporting 

2 Procedures for collecting performance data were systematic. 

 4 Performance data were collected on a timely basis. 
 10 The methods and tools used to collect performance data were 

effective. 
Worth the Effort 24 This organization's investment in the PM system was worth the 

effort. 
UserAccept User Acceptance & 

Satisfaction 
User Attitude/ 
Perception 

26 PM users had a positive perception of the PM system. 0.91 
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User Buy-In 16 PM users believed that using the PM system was important for 
the organization. 

Satisfaction 8 PM users were satisfied with the PM system. 
Understand the 
System 

3 PM users in the organization understood how to use the PM 
system. 

ImprResults Improved 
Organizational 

Results 

Metric Values 6 Organizational performance improved after implementing the 
PM system. 

0.91 

Functional 
Performance 

13 Management activities, such as decision making and allocating 
resources, improved after implementing the PM system. 

Business Processes 29 Business processes improved as a result of implementing the 
PM system. 

SysEmbed PM System 
Embeddedness 

Integrated into 
Routine Work 
Practices 

11 All PM activities were integrated into routine business 
practices. 

0.88 

Ingrained in Culture 18 Using the PM system became an important part of the culture 
in the organization. 

PM System Deployed 23 The PM system (including performance measures, data 
collection mechanisms, and portrayals) was deployed 
throughout the organization. 

GenSuccess General 
Implementation 

Success 

n/a 31 Implementation of the PM system was successful. n/a 

Table 6.2: Implementation Factors, Outcome Variables, and their Sub-Concepts
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The results also showed that the respondents represented various PM system types and structures in terms 

of the number and balance of metrics included and the information system chosen to implement the 

system. Interestingly, 45.5% indicated that the implementation was of a completely new PM system while 

the remaining participants were focused on a re-designed PM system. Finally, participants were asked to 

what extent their implementation efforts were successful and to what extent the PM system was still being

used. The results showed that, while 72.7% of respondents reported that they either ‘Tend to Agree’ or 

‘Strongly Agree’ that the implementation was successful and the PM system is still in use, there were 

several respondents that either reported that the implementation was not successful or that the system was 

no longer in use indicating that the overall PM initiative was not successful. 

6.4 Full-Scale Field Study

Once the questionnaire had been refined based on the pilot study results and approved by the university 

Institutional Review Board (Appendix B.5), the full study was launched online and invitations that 

included the link to the survey were delivered by email or posted to relevant social media sites (Appendix 

B.3.1). The invitations were designed to be forwarded to reach as many potential participants as possible 

and, therefore, the invitation emails were customized for each group. It is important to note that the design 

of the invitations allowed for an invited participant to extend the invitation to others in their research or 

professional networks leading to a response rate greater than 100% in one case.  The emails and posts on 

Social Media were also given unique links to the online survey so that the response rate for each group 

could be calculated as shown in Table 6.3. 

 Sample Group Number 
Invited 

Total Number 
of Responses 

Number of Usable 
Responses 

Response 
Rate 

Quality Awards     
 Baldrige Award Winners 66 10 8 15.2% 
 Organizations recognized by the EFQM 961 58 20 6.04% 
Linked In Groups 
 Four Linked In networking groups 24,803 7 4 0.0% 
Professional Societies 
 American Society for Engineering Management 589 34 16 5.78% 
 Performance Measurement Association 3,500 0 0 0.00% 



123

 SAS Panel 68 6 4 8..82% 
Conferences 
 Industrial & Systems Engineering Research 

Conference 21 2 1 9.52% 

 Performance Measurement Association 
International Conference 140 5 4 2.85% 

Research Network 
 Research and professional contacts 39 65 38 166.7% 
 SAS 96 NATO work group 9 4 2 44.4% 
 Members of the Belgian Armed Forces 49 38 19 77.6% 
Purchased Database 411 5 3 1.2% 
Authors identified during the SLR 98 8 5 8.2% 
Overall Results 
 Contacted by Email 3,511 235 120 6.69% 
 Contacted through Social Media 24,803 7 4 0.03% 

Table 6.3: Response Rates per Participant Group

Data were collected over three weeks resulting in 242 responses. The data were then screened and the 

usable responses were selected through evaluation of missing data and straight-lining (Hair et. al, 2013).

First, sixty of the respondents did not complete the entire questionnaire and ten indicated that they did not 

want to participate. Of the remaining 182 respondents that completed the questionnaire, fifty-nine were 

found to have more than five percent missing data and were removed from the dataset (Hair et. al, 2013). 

The missing data per item were investigated next and the results showed that none of the items had more 

than 5% missing data (Hair et. al, 2013). One respondent was then removed due to straight-lining with 

104 out of 105 items being answered with ‘5’ (representing “Agree”) resulting in 124 responses.

Finally, the screening questions were evaluated and the results showed that 28 of the responses indicated 

that the implementation had occurred more than five years ago. Because the implementation of a PM 

system is a unique experience, it could be assumed that participants would be able to recall the events in 

more detail over a longer period of time. The properties of the data (e.g., descriptive statistics and 

bivariate correlations) with and without the 28 responses were evaluated and there were no significant 

differences between the two groups. Therefore, the 28 responses were retained for the analysis in this 

study to improve the sample size and statistical power of the following analyses. 
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Chapter 7

Results 

This chapter presents the results of the empirical analysis beginning with an evaluation of the 

demographic results from the survey questionnaire to provide context for the following statistical 

analysis. Next, the EFA results are presented including the final set of refined constructs. Finally, the 

results of the regression analysis are discussed. 

7.1 Demographic Results

To begin, information regarding the organization in which the implementation occurred showed that 52% 

of the respondents represented organizations in the public sector with an additional 12% representing not-

for-profit organizations. In addition, the specific industry was also evaluated. The most frequent responses 

are shown in Figure 7.1 and the results show that the most common industries represented were military, 

manufacturing, higher education and healthcare. The results also showed that 73% of the respondents 

represented large organizations (i.e., with more than 200 employees) while 27% represented small or 

medium sized organizations. Finally, 27 countries were represented with approximately 68% of 

respondents located in Belgium, the United States, Brazil, Mexico, Spain and Canada.
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Figure 7.1: Industries Represented

Next, the characteristics of the PM system were evaluated and the results show that approximately 30.6% 

of the respondents had participated in implementing a completely new PM system while the remaining 

had implemented a revision to an existing system. The demographic questions also investigated what PM 

Framework, if any, the PM system was based on and what type of information system was used to 

implement the system. Findings are summarized in Figures 7.2 and 7.3. The most common frameworks 

were the EFQM framework and the BSC, which can be expected considering the design of the sampling 

frame. However, the results also show that other approaches were well represented in this study, including 

approximately 32% that used either a customized or hybrid PM framework. The results also showed that 

76% of respondents reported having a previously-established organizational strategy, which is generally 

associated with the use of PM frameworks such as the BSC. The number of metrics included in the PM 
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framework was also investigated and the results show that the majority of respondents reported having 

either less than 10 measures (36%) in their scorecard or more than 30 (29%). 

Figure 7.2: PM Frameworks Represented 

Figure 7.3: PM Information System

Finally, several demographic questions were asked regarding the characteristics of the PM system 

implementation. First, 79.8% of respondents indicated that they were a member of the PM Initiative team 

that was responsible for guiding the design and implementation process and 16.9% indicated that they 

were an external facilitator. The remaining respondents were either leaders in the organization or a 

stakeholder (i.e., PM system user, employee, etc.). Next, respondents were asked to indicate how long the 

implementation process continued. The results are summarized in Figure 7.4, showing that most 

implementations took at least six months with 58% taking more than one year. 
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Figure 7.4: Length of Time for Implementation

Finally, respondents were asked to indicate how successful they felt the implementation process was and 

if the system is still being used in the organization using a 4-point Likert scale. The results show that most 

implementations were at least moderately successful but the implementations represented in this study 

cover a range of levels of implementation success. Interestingly, the proportion of respondents who 

indicated that their implementation was at least moderately successful also indicated that the system was 

still being used regularly in the organization while less successfully-implemented PM systems were 

reportedly used less. This result supports the assertions made in the literature that improving the success 

of the implementation can improve the use of the system and, more generally, the overall success of the 

PM system initiative. 

                   Figure 7.5a: Level of Success                             Figure 7.5b: PM System Still in Use
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Figure 7.6: Relationship between Implementation Success and Use of the System

7.2 Exploratory Factor Analysis 

As mentioned previously, the EFA models used a principal axis factoring extraction method with oblique 

rotation. Six independent EFA models were created, which are summarized in Table 7.1. In addition to 

the initial variables and the number of items per variable, this figure also highlights the model fit indices. 

The acceptable values for the various indices are (Thompson, 2004; Hair et. al, 2013):

the Kaiser-Meyer-Olkin statistic should be above ~0.5

The N:p ratio should be at least 5:1

The percent of variance explained should be between 50 and 70%

The determinant should be greater than zero but preferably greater than 0.001

The Bartlett's test of sphericity should be statistically significant

It is important to note that the Bartlett’s test of sphericity was statistically significant for all six models. 

0

1

2

3

4

5

0 1 2 3 4 5

PM System  
Still in USe 

Success of the PM System Implementation 



129

Table 7.1: EFA Models and Model Fit Indices

The results show that there are some model fit parameters that are only minimally met for some models. 

For example, the determinant value for the Organizational Involvement & Understanding and Outcomes

models is greater than zero but less than the 0.001 suggested threshold. While this is not ideal, evaluation 

of the other indices of model fit suggest that the model is appropriate for EFA. Next, the N:p ratio for the 

Outcomes model does not quite meet the commonly recommended 5:1 threshold. However, some 

research suggests that a 2:1 threshold may also be appropriate particularly in exploratory or social 

Change Management Organizational 
Environment

PM System Structure

Leadership Support 2 Organizational Culture 5 Design Quality 5
Leadership Acceptance 2 Organizational Readiness 3 Integration with Existing Sys 2
Management Style 2 Capabilities of Existing IT 2 PM IS Quality 3
Employee Acceptance 2 Availability of Data 2 PM IS Automation 2
Resistance to Measuremen 2 Quality of Data 3
Alignment with Reward Sys 2 External Environment 2
PM Priority 2 Difficulty Defining Measure 2

k = 14 k = 19 k = 12
N:p = 8.9 N:p = 6.5 N:p = 10.3

KMO = 0.873 KMO = 0.769 KMO = 0.853
Cummulative Variance = 67.6 Cummulative Variance = 61.5 Cummulative Variance = 53.3

Determinant = 0.001 Determinant = 0.005 Determinant = 0.009

Organizational 
Involvement & 
Understanding

PM Process

PM Training 3 Structured Design Process 3 PM System Use 12
Comm. About the PM Sys. 2 Structured Impl. Process 4 PM System Performance 8
Comm. of Perf. Results 2 Resources Allocated for Imp 3 PM System Embeddedness 3
Employee Understanding 2 Effort Required 2 User Satisfaction & Acceptanc 4
User Knowledge and Skills 2 Improved Orgl. Results 3
Stakeholder Involvement 3
PM Initiative Team 3

k = 17 k = 12 k = 30
N:p = 7.3 N:p = 10.3 N:p = 4.1

KMO = 0.919 KMO = 0.852 KMO = 0.95
Cummulative Variance = 60.1 Cummulative Variance = 53.6 Cummulative Variance = 69.3

Determinant = > 0 Determinant = 0.007 Determinant = > 0

Outcomes 
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research (Thompson, 2004). The evaluation of the other model fit indices also indicates that the model is 

acceptable for EFA. 

The results of the EFA models are summarized in Table 7.2. Each of the models includes the category 

name, the initial variables, and the items that loaded on each factor. Since an oblique rotation was used, 

the EFA model results include both a Pattern Matrix and a Structure Matrix (Thompson, 2004). In 

general, the Pattern Matrix is considered to have the primary loadings for the factors (Thompson, 2004; 

Hair et. al, 2013). However, due to the exploratory nature of this work and the relatively low sample size, 

the Structure Matrix should also be strongly considered in determining which items to retain (Thompson, 

2004). The results from each of these matrices along with the communality values are included. Finally, a 

reliability analysis was conducted for each of the emergent factors and the resulting Cronbach’s Alpha 

value is shown for each of the final variables. 



131

Category Initial Variable Drill-Downs Item 
Number 

Pattern Matrix Structure Matrix Commun- 
ality 

Final 
Alpha 

Final Variable 

Factor 
Loading 

Cross 
Loading 

F1 F2 F3 F4  

Change 
Management 

Leadership 
Support 

Advocate/ 
Encourage  

19 0.906   0.844 0.462 0.32     0.718 0.908 Leader Support 

Leadership 
Acceptance 

Leadership 
Commitment/ 
Participation 

30 0.877  0.861 0.524 0.334    0.746 

Management 
Style 

General MS 17 0.83  0.822 0.507 0.319    0.68 

Leadership 
Support 

General LS 63 0.757  0.806 0.533 0.367    0.655 

Leadership 
Acceptance 

Leadership 
Buy-In 

10 0.703  0.747 0.497 0.335    0.563 

Priority of the PM 
Initiative 

General PI 16 0.701  0.664 0.378     0.443 

Management 
Style 

Approach/Qual
ities 

41    0.460 0.430 0.345    0.268 

PM System 
Alignment with 
Reward System 

Lack of Link 46 0.826   0.492 0.82       0.68 0.833 Reward System 
Alignment 

PM System 
Alignment with 
Reward System 

General RS 29 0.793   0.503 0.81       0.685 

Resistance to 
Measurement 

General RM 53* 0.823     0.745    0.578 0.699 Organizational 
Acceptance 

Resistance to 
Measurement 

Fear of 
Measurement 

33* 0.600     0.520    0.302 

Priority of the PM 
Initiative 

Distraction by 
Other 
Initiatives 

51* 0.571 0.359/ -
0.346 

0.411  0.615    0.478 

Employee 
Acceptance 

Employee 
Attitude/ 
Perception 

23 0.482  0.523 0.521 0.639    0.525 

Employee 
Acceptance 

Employee Buy-
In 

7 0.352 0.328 0.562 0.571 0.558     0.501 

Organizational 
Environment 

Organizational 
Culture 

Type of 
Culture 

59 0.905   0.781 0.396 0.380 0.413   0.607 0.833 Organizational 
Culture & 
Climate Organizational 

Culture 
Employee 
Empowerment 

49 0.735   0.754         0.623 
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Organizational 
Culture 

Orientation for 
Change 

31 0.699   0.664   0.306     0.444 

Quality of 
Performance 
Data 

Trusted 2 0.664   0.582 0.304       0.381 

Organizational 
Culture 

Learning and 
Improvement 
Focus 

4 0.633   0.526         0.336 

Organizational 
Readiness for PM 

Mission, 
vision, strategy 

69 0.630   0.561         0.330 

Quality of 
Performance 
Data 

Accurate 45 0.453   0.692 0.519 0.450 0.505   0.582 

Quality of 
Performance Data 

Reliable & 
Valid 

22 0.425   0.670 0.492 0.467 0.498   0.553 

Organizational 
Culture 

Performance-
Driven 

21 0.329   0.418 0.373       0.233 

Organizational 
Readiness for PM 

Justification for 
the PM System 

55               0.039 

Difficulty 
Defining 
Measures 

Difficult to 
Decide 

12* 0.914     0.811       0.714 0.725 Easy to Measure 
Environment 

Difficulty 
Defining 
Measures 

Difficult to 
Define 

3* 0.736     0.676       0.514 

Availability of 
Performance 
Data 

Difficulty 
Accessing Data 

28* 0.577     0.559 0.344     0.374 

Capabilities of 
Existing IT 
Infrastructure 

General IT 56 0.961   0.326   0.874     0.790 0.752 IT Infrastructure 
Capabilities 

Capabilities of 
Existing IT 
Infrastructure 

Data 
Management 
Capability 

9 0.726       0.674     0.486 

Availability of 
Performance Data 

General AD 72 0.350   0.586 0.467 0.583 0.427   0.515 

Organizational 
Readiness for PM 

Existing 
Communicatio
n System 

18     0.425   0.449 0.300   0.269 
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Influences from 
the External 
Environment 

Accountability 
to External 
Stakeholders 

39 0.671         0.610   0.403 - - 

Influences from 
the External 
Environment 

General IE 65 0.618         0.433   0.335 

PM System 
Structure 

PM System 
Design Quality 

Appropriatene
ss of Measures 

70 0.823  0.766 0.431     0.591 0.811 PM System 
Design Quality 

PM System 
Design Quality 

Linking Cause 
and Effect 

36 0.791  0.691 0.344     0.493 

PM System 
Design Quality 

Balance 38 0.637  0.641 0.409     0.410 

PM System 
Design Quality 

Concise 6 0.612  0.67 0.478     0.453 

PM System 
Integrated with 
Existing Sub-
Systems 

General ES 60 0.508  0.685 0.601     0.516 

PM Information 
System Quality 

Appropriatenes
s/ Fit 

5 0.419  0.537 0.452     0.310 

PM System 
Integrated with 
Existing Sub-
Systems 

Information 
Technology 

26 0.898   0.4 0.791       0.643 0.775 PM Information 
System 

PM Information 
System 
Automation 

Auto 
Reporting 

67 0.608  0.371 0.599     0.359 

PM Information 
System 
Automation 

Auto Data 
Management 

54 0.599  0.336 0.572     0.328 

PM Information 
System Quality 

Ease of Use/ 
Accessibility 

42 0.554  0.471 0.63     0.405 

PM Information 
System Quality 

Data 
Management 

24 0.470  0.548 0.628     0.432 

PM System Design 
Quality 

Aligned with 
Strategy 

61 0.383 0.308 0.551 0.579       0.392 

Organizational 
Involvement & 
Understanding  

PM Training Employee 
Training 

43 0.804   0.866 0.722       0.753 0.916 PM Participation 
& Training 

PM Training General PT 13 0.768   0.755 0.599       0.570 
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PM Training User Training 68 0.749   0.841 0.715       0.713 

PM Initiative 
Team 

Cross-
Functional 
Representatio
n 

48 0.724   0.758 0.623       0.576 

Communication 
of Performance 
Results 

Benefits 
Obtained 

57 0.718   0.813 0.694       0.666 

Communication 
about the PM 
System 

Adequately 
Communi-
cated 

35 0.701   0.779 0.658       0.609 

Stakeholder 
Involvement 

Leadership 
Involvement 

15 0.679   0.635 0.488       0.404 

Stakeholder 
Involvement 

User 
Involvement 

47 0.409 0.315 0.661 0.643       0.473 

Employee 
Understanding of 
the PM System 

Purpose/Motiv
ation for Use 

62 0.872   0.720 0.890       0.792 0.878 PM 
Understanding 

Employee 
Understanding of 
the PM System 

PM System  40 0.787   0.588 0.753       0.568 

PM Initiative 
Team 

Sufficient PM 
Knowledge/Ski
lls 
Represented 

71 0.715   0.514 0.668       0.448 

User PM 
Knowledge & Skill 

General KS 66 0.611   0.612 0.709       0.508 

Communication 
of Performance 
Results 

Information & 
Knowledge 

73 0.547   0.724 0.776       0.631 

User PM 
Knowledge & Skill 

Understand 
the System 

27 0.546   0.554 0.640       0.414 

Communication 
about the PM 
System 

Purpose/Intend
ed Benefits 

52 0.470 0.355 0.731 0.754       0.614 

PM Initiative 
Team 

Autonomy 64 0.448   0.533 0.587       0.356 

Stakeholder 
Involvement 

Employee 
Involvement 

34 0.323 0.322 0.580 0.581       0.374 

PM Process Structured 
Implementation 

Detailed 
Implemen-

44 0.907   0.852 0.479       0.73 0.826 Design & 
Implementation 
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Process tation Plan Approach 

Structured 
Implementation 
Process 

Deployment 
Approach 

25 0.837   0.706 0.313     0.525 

Structured 
Implementation 
Process 

General IP 58 0.676   0.760 0.557     0.589 

Structured Design 
Process 

Structured 
Design 
Framework 

20 0.582   0.600 0.392     0.360 

Structured Design 
Process 

General DP 14 0.547   0.631 0.477       0.410 

Effort Required to 
Implement the 
System 

Unreasonable 
Amount 

50 0.777   0.588 0.841       0.714 0.800 Implementation 
Resources 

Resources 
Allocated for 
Implementation 

Time/ Effort 37 0.694   0.606 0.802     0.661 

Effort Required to 
Implement the 
System 

More than 
Expected 

8* 0.603 -0.352   0.383     0.222 

Resources 
Allocated for 
Implementation 

Money 74 0.537   0.423 0.592     0.355 

Resources 
Allocated for 
Implementation 

General RA 11 0.502   0.369 0.536     0.289 

Structured Design 
Process 

Cascading PM 32 0.385   0.533 0.568     0.375 

Structured 
Implementation 
Process 

Managing 
Change 

1 0.312   0.341 0.403       0.175 

                            

Outcome 
Variables 

PM System 
Performance 

 7 0.904 -0.368 0.830 0.647 0.478   0.749 0.927 PM System 
Performance 

PM System 
Performance 

 14 0.763 0.310 0.788 0.657 0.502   0.669 

PM System 
Performance 

 4 0.737   0.761 0.502 0.606   0.596 
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PM System 
Performance 

Systematic 
Data 
Collection & 
Reporting 

2 0.718   0.814 0.561 0.689   0.692 

PM System 
Performance 

Quality of 
Reporting 

17 0.691   0.784 0.552 0.655   0.636 

PM System 
Embeddedness 

PM System 
Deployed 

23 0.681   0.764 0.55 0.621   0.595 

Use of the PM 
System 

Evaluating 
Performance 

15 0.653   0.766 0.607 0.599   0.596 

PM System 
Performance 

(Effectiveness) 10 0.642   0.768 0.547 0.668   0.622 

Use of the PM 
System 

Holding People 
Accountable 

12 0.476 0.339 0.708 0.669 0.575   0.557 

PM System 
Embeddedness 

Integrated into 
Routine Work 
Practices 

11 0.462 0.325 0.800 0.708 0.764   0.722 

Use of the PM 
System 

Taking Action 27 0.399 0.343 0.761 0.691 0.747     0.672 

Improved 
Organizational 
Results 

Functional 
Performance 

13 0.807   0.655 0.888 0.691    0.795 0.925 Improved Results 
& Processes 

Improved 
Organizational 
Results 

Business 
Processes 

29 0.784   0.577 0.856 0.712   0.766 

Improved 
Organizational 
Results 

Metric Values 6 0.771   0.695 0.877 0.662   0.779 

Use of the PM 
System 

Continuously 
Evolving 

30 0.737   0.611 0.831 0.666   0.700 

Use of the PM 
System 

Action 
Planning 

20 0.500   0.664 0.750 0.652   0.606 

PM System 
Performance 

Efficiency 21 0.453 0.391 0.691 0.710 0.578   0.575 

Use of the PM 
System 

Applying 
Rewards 

22 0.332   0.466 0.526 0.476   0.303 

Use of the PM 
System 

Verifying 
Causal 
Relationships 

9 0.831   0.582 0.629 0.837     0.705 0.924 Use of the PM 
System 

Use of the PM 
System 

Refining 
Causal 

28 0.734   0.513 0.634 0.771    0.622 
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Relationships 

Use of the PM 
System 

Decision 
Making 

1 0.673   0.702 0.632 0.827    0.708 

User Acceptance 
& Satisfaction 

User Buy-In 16 0.609   0.645 0.668 0.793    0.652 

Use of the PM 
System 

Reflection & 
Learning 

25 0.521 0.497 0.661 0.823 0.829    0.796 

PM System 
Embeddedness 

Ingrained in 
Culture 

18 0.486 0.309 0.758 0.707 0.808    0.725 

User Acceptance 
& Satisfaction 

Understand the 
System 

3 0.469 0.394 0.754 0.647 0.775    0.681 

PM System 
Performance 

Worth the 
Effort 

24 0.426 0.380 0.667 0.750 0.764    0.670 

User Acceptance 
& Satisfaction 

User Attitude/ 
Perception 

26 0.405 0.399 0.698 0.777 0.781    0.713 

Use of the PM 
System 

General US 5 0.399 0.374 0.708 0.617 0.716    0.591 

User Acceptance 
& Satisfaction 

Satisfaction 8 0.386   0.742 0.750 0.780    0.710 

Use of the PM 
System 

Refining 
Metrics 

19 0.358 0.354 0.731 0.676 0.734     0.635 

Table 7.2: Exploratory Factor Analysis Results for Models 1- 6
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While EFA is considered highly interpretive, several threshold values were used to guide the selection of 

items for each factor. First, the factor loadings in the Pattern Matrix should be close to or above 0.5 with 

cross-loadings below 0.3 (Thompson, 2004; Hair et. al, 2013). The same values were used in considering 

the results of the Structure Matrix but were not applied as strictly. Next, the communality of each item 

should be above 0.4 (Thompson, 2004; Hair et. al, 2013). However, values between 0.3 and 0.4 were 

considered based on the factor loadings. Finally, conceptual links among the items and results of the 

reliability analysis were considered in the final determination of which items should be retained for each 

emergent factor. Items that were removed from the models are highlighted in red italics. 

The results of the EFA analysis revealed that there are 12 underlying concepts among the 29 initial 

variables and three among the five dimensions of implementation success. The results show that some of 

the original constructs loaded onto the same emergent factor. However, many of the original constructs 

were decomposed. The final variables are summarized in Table 7.3. A table including the final constructs 

with their items is available in Appendix C2.

k

PM System Performance 8 1
Improved Results & Processes 5 2
Use of the System 6 3
Success of the Implementation 1 4
**. Correlation is significant at the 0.01 
level (2-tailed).

Table 7.3: Final Variables 



139

Finally, the correlations among the final variables were investigated and the results are shown in Table

7.4. The results show that almost all of the correlations are statistically significant with the majority of the 

correlations being significant at the 0.01 level. Inspection of the correlation table supports the assertion 

that there may be important inter-relationships among the factors with some having stronger relationships. 

In addition, the results show that some of the factors are more strongly correlated with certain dimensions 

of implementation success suggesting that there may be specific critical factors for each of these 

dimensions. Finally, the three resulting dimensions of implementation success were investigated against 

the single item that addressed the general success of the implementation. The bivariate correlations, 

shown in Table 7.5, suggest that each of the three dimensions play an important role in the overall success 

of the implementation.
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Table 7.4: Correlation Table for Final Variables

Table 7.5: Correlations Among the Outcome Variables and General Implementation Success 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Leader Support 1 1.00 0.53** 0.35** 0.79** 0.17 0.27** 0.66** 0.53** 0.80** 0.72** 0.55** 0.62** 0.88** 0.77** 0.68**

Reward System Alignment 2 0.53** 1.00 0.22* 0.52*** 0.037* 0.33** 0.52** 0.45** 0.51** 0.55** 0.33** 0.42** 0.53** 0.68** 0.39**

Organizational Acceptance 3 0.35** 0.22* 1.00 0.56** 0.43** 0.10 0.31** 0.28** 0.34** 0.48** 0.20* 0.34** 0.50** 0.31** 0.36**

Organizational Culture & Climate 4 0.79** 0.52** 0.56** 1.00 0.28** 0.32** 0.72** 0.58** 0.75** 0.80** 0.61** 0.67** 0.89** 0.74** 0.65**

Easy to Define Environment 5 0.17 0.037* 0.43** 0.28** 1.00 0.06 0.27** 0.26** 0.22* 0.26** 0.17 0.16 0.27** 0.15 0.38**

IT Infrastruture Capabilities 6 0.27** 0.33** 0.10 0.32** 0.06 1.00 0.35** 0.49** 0.27** 0.34** 0.28** 0.43** 0.31** 0.31** 0.61**

PM System Design Quality 7 0.66** 0.52** 0.31** 0.72** 0.27** 0.35** 1.00 0.55** 0.71** 0.72** 0.74** 0.61** 0.73** 0.79** 0.61**

PM Information System 8 0.53** 0.45** 0.28** 0.58** 0.26** 0.49** 0.55** 1.00 0.64** 0.61** 0.58** 0.59** 0.56** 0.62** 0.63**

PM Participation & Training 9 0.80** 0.51** 0.34** 0.75** 0.22* 0.27** 0.71** 0.64** 1.00 0.78** 0.74** 0.70** 0.81** 0.85** 0.66**

PM Understanding 10 0.72** 0.55** 0.48** 0.80** 0.26** 0.34** 0.72** 0.61** 0.78** 1.00 0.62** 0.75** 0.78** 0.76** 0.65**

Design & Implementation Approach 11 0.55** 0.33** 0.20* 0.61** 0.17 0.28** 0.74** 0.58** 0.74** 0.62** 1.00 0.57** 0.65** 0.78** 0.62**
Implementation Resources 12 0.62** 0.42** 0.34** 0.67** 0.16 0.43** 0.61** 0.59** 0.70** 0.75** 0.57** 1.00 0.66** 0.66** 0.61**

PM System Performance 13 0.88** 0.53** 0.50** 0.89** 0.27** 0.31** 0.73** 0.56** 0.81** 0.78** 0.65** 0.66** 1.00 0.80** 0.69**

Improved Results & Processes 14 0.77** 0.68** 0.31** 0.74** 0.15 0.31** 0.79** 0.62** 0.85** 0.76** 0.78** 0.66** 0.80** 1.00 0.61**

Use of the System 15 0.68** 0.39** 0.36** 0.65** 0.38** 0.61** 0.61** 0.63** 0.66** 0.65** 0.62** 0.61** 0.69** 0.61** 1.00

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

k 1 2 3 4
PM System Performance 8 1 1.00 .802** .687** .703**

Improved Results & Processes 5 2 .802** 1.00 .607** .702**

Use of the System 6 3 .687** .607** 1.00 .848**

Success of the Implementation 1 4 .703** .702** .618** 1.00
**. Correlation is significant at the 0.01 level (2-tailed).
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7.3 Multiple Regression Analysis

As discussed previously, three multiple regression (MR) models were created to investigate which of the 

final variables directly affect each of the three final outcome variables. For each of the three models, 

several selection methods were tested. First, the entry method was used to gain a full understanding of the 

relative effect of each of the factors. Next, the stepwise and backward selection methods were used and 

compared to the entry method to see if there were any differences in the significant effects among the 

models. The results showed that there were no differences in the final variables that were significantly 

related to the outcome variable for each of the three MR models. The results of each model are discussed 

next and the complete results are available in Appendix C.

To begin, the first model included the 12 emergent factors as predictors and Use of the System as the 

outcome variable. The results are summarized in Figure 7.7 and show that the model fit indices are 

relatively well met with an R2 value of 0.754 and a significant F-test statistic. The results suggest that the 

four final variables that have a direct effect on Use of the System are Leader Support, Easy to Define 

Environment, IT Infrastructure Capability, and Design & Implementation Approach. 
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Figure 7.7: Multiple Regression Model for Use of the System

The results suggest that gaining the support of organizational leaders, following a structured approach,

having an IT infrastructure that is adequate to support the implementation and the ease of defining 

measures for the organization are important to ensure that the system is actually used rather than 

becoming a symbolic process (Draper & Smith, 2014). It is important to note that two of the final 

variables indicated in this model are related to the organizational context. Having an organizational 

environment that is easy to measure as well as having adequate infrastructure to implement the system are 

important prerequisites to successful PM system implementation. This supports the assertion found in the 

literature that even a well-designed system can fail during implementation if the PM system design does 

not fit within the organizational context (Draper & Smith, 2014).

Method Entry Stepwise Backward
Model Fit

R2 0.773 0.762 0.762
Adj. R2 0.748 0.754 0.754
Std. Error 0.3414 0.3374 0.3374
Durbin-Watson 1.857 1.864 1.864

ANOVA
F 31.485 95382 95382
Sig. 0.000 0.000 0.000

Std. Coefficients (Beta) t sig. t sig. t sig. 
Constant 3.48 0.001 3.78 0.000 3.78 0.000
LeaderSupport 0.445 4.805 0.000 0.384 0.7038 0.000 0.384 0.7038 0.000
RewardSystemAlignment -0.064 -1.07 0.287
OrganizationalAcceptance 0.052 0.842 0.401
OrganizationalCultureAndClimate -0.079 -0.783 0.435
EasytoMeasureEnvironment 0.232 4.392 0.000 0.245 5.388 0.000 0.245 5.388 0.000
ITInfrastrutureCapabilities 0.431 7.787 0.000 0.416 8.832 0.000 0.416 8.832 0.000
PMSystemDesignQuality -0.104 -1.221 0.225
PMInformationSystem 0.026 0.381 0.704
PMParticipationAndTraining -0.011 -0.102 0.919
PMUnderstanding 0.081 0.847 0.399
DesignAndImplementationApproach 0.299 3.645 0.000 0.252 4.622 0.000 0.252 4.622 0.000
ImplementationResources -0.009 -0.112 0.911

Model 1-A Model 1-B Model 1-CUse of the System
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Next, the same procedure was used to investigate which of the final variables directly affects PM System 

Performance. The results are summarized in Figure 7.8. Again, the results show that the model-fit indices 

are all adequate and the amount of variance explained is relatively high with an R2 value of approximately 

0.884. In this model, four of the final variables were significantly related to PM System Performance:

Leader Support, Organizational Acceptance, Organizational Culture and Climate, and Design & 

Implementation Approach. It should be noted that two of the final variables (i.e., Leader Support and 

Design & Implementation Approach) were also indicated in the previous model. 

Figure 7.8: Multiple Regression Model for PM System Performance

Method Entry Stepwise Backward
Model Fit

R2 0.891 0.887 0.887
Adj. R2 0.878 0.884 0.884
Std. Error 0.284 0.279 0.279
Durbin-Watson 1.898 1.911 1.991

ANOVA
F 75.581 234.228 234.228
Sig. 0.000 0.000 0

Std. Coefficients (Beta) t sig. t sig. t sig. 
Constant 1.021 0.31 1.305 0.195 1.305 0.195
LeaderSupport 0.442 6.882 0.000 0.468 9.083 0.000 0.468 9.083 0.000
RewardSystemAlignment 0.024 0.573 0.568
OrganizationalAcceptance 0.087 2.043 0.043 0.096 2.515 0.013 0.096 2.515 0.013
OrganizationalCultureAndClimate 0.368 5.266 0.000 0.376 6.019 0.000 0.376 6.019 0.000
EasytoMeasureEnvironment 0.035 0.948 0.345
ITInfrastrutureCapabilities 0.038 0.989 0.325
PMSystemDesignQuality 0.002 0.035 0.972
PMInformationSystem -0.071 -1.481 0.142
PMParticipationAndTraining 0.058 0.79 0.432
PMUnderstanding 0.007 0.099 0.921
DesignAndImplementationApproach 0.137 2.416 0.017 0.143 3.581 0.000 0.143 3.581 0.000
ImplementationResources -0.009 -0.165 0.870

Model 1-B Model 1-CModel 1-APM System Performance



144

The results suggest that the overall performance of the PM system is dependent on the approach used but 

also on three culture or people-related factors including support from the leadership, acceptance by 

members of the organization, and the general culture and climate in the organization. However, the results 

of this study suggest that the system performance is greatly affected by the level of acceptance and 

support in the organization.  

Finally, the third model evaluated the effects of the twelve final variables on Improved Results & 

Processes and the results are summarized in Figure 7.9 with the full results available in Appendix C.3. 

Similarly to the previous two models, the model fit indices were acceptable and the R2 value was 

relatively high at 0.885. The results show that five of the final factors are statistically significant for this 

model. It should be noted that Leader Support and Design & Implementation Approach are indicated in 

all three models and important factors that affect implementation success. The other three final variables 

that are indicated in this model are Reward System Alignment, PM System Design Quality, and PM 

Participating & Training.



145

Figure 7.9: Multiple Regression Model for Improved Results & Processes

The results suggest that improvement in organizational results (e.g., improvement on a set of measures) 

and in organizational processes are most strongly influenced by Reward System Alignment and the Design 

& Implementation Approach. This result supports assertions in the literature that motivating 

organizational members through rewards or incentive and following a transparent and rigorous approach 

tend to increase buy-in and may cause people to strive for better results. Similarly, strong support from 

leadership and a well-designed system may lead organizational members to have more confidence in the 

system further fostering buy-in. Finally, by adequately training employees and getting people involved in 

the process, members of the organization will have a better skill-set to work with the PM system to 

improve results and processes. 

Method Entry Stepwise Backward
Model Fit

R2 0.888 0.885 0.885
Adj. R2 0.876 0.88 0.88
Std. Error 0.318 0.312 0.312
Durbin-Watson 1.874 1.891 1.891

ANOVA
F 73.641 182.174 182.174
Sig. 0.000 0.000 0

Std. Coefficients (Beta) t sig. t sig. t sig. 
Constant 1.566 0.12
LeaderSupport 0.151 2.326 0.022 0.147 2.584 0.011 0.147 2.584 0.011
RewardSystemAlignment 0.311 7.433 0.000 0.311 0.8004 0.000 0.311 0.8004 0.000
OrganizationalAcceptance 0.026 0.599 0.550
OrganizationalCultureAndClimate -0.028 -0.396 0.693
EasytoMeasureEnvironment -0.042 -1.128 0.262
ITInfrastrutureCapabilities -0.048 -1.243 0.217
PMSystemDesignQuality 0.134 2.233 0.028 0.111 2.05 0.043 0.111 2.05 0.043
PMInformationSystem 0.016 0.334 0.739
PMParticipationAndTraining 0.239 3.211 0.002 0.252 3.76 0.000 0.252 3.76 0.000
PMUnderstanding 0.004 0.055 0.956
DesignAndImplementationApproach 0.325 5.664 0.000 0.328 6.025 0.000 0.328 0.6024 0.000
ImplementationResources 0.024 0.448 0.655

Model 1-A Model 1-B Model 1-CImproved Results & Processes
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8.5 Discussion

The overall results of each of the three MR models including the beta values from each model are 

summarized in Figure 7.10. It is important to note that Leader Support was found to be the most 

influential factor in two of the three MR models, which supports assertions in the PM system 

implementation and change management literature that typically identifies this concept as one of the most 

important factors in successful organizational change. It is also interesting to note that, while 

Organizational Culture & Climate are often identified by the same research areas as important for this 

type of implementation, this factor was only found to be statistically significant in one model. Finally, 

three of the final variables did not load significantly on any model: PM Information System, PM 

Understanding, and Implementation Resources. The lack of any significant loading for Implementation 

Resources is surprising considering the prevalence of this concept in the literature as an important factor 

for implementation success. The results suggest that implementation success may not be directly 

dependent on the PM Information System as long as the existing IT infrastructure is adequate and the 

environment is easy to measure. Finally, the results suggest that adequate PM training and getting 

organizational members to participate in the process are more important than having a strong 

understanding of the PM system or PM concepts in general.

Figure 7.10: Summary of Multiple Regression Results

Use of the 
System

PM System 
Performance

Improved Results & 
Processes

IT Infrastructure Capabilities 0.416
Leader Support 0.384 0.468 0.147
Design & Implementation Approach 0.252 0.143 0.328
Easy to Measure Environment 0.245
Organizational Culture & Climate 0.376
Organizational Acceptance 0.096
Reward System Alignment 0.311
PM Participation & Training 0.252
PM System Design Quality 0.111
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The results of this study suggest that there are twelve distinct concepts underlying the broad range of 

factors identified in the literature. In addition, the results show that the concept of implementation success 

can be operationalized using three distinct dimensions. A review of the MR results also suggests that, 

while some factors affect implementation success more generally, there are unique factors that determine 

each of the dimensions of implementation success. 
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Chapter 8

Conclusions

Improving the implementation success of organizational Performance Measurement (PM) systems has 

become an important area of research in recent years with a significant amount of both academic and 

practitioner interest. However, much of the research into the factors that affect the successful 

implementation of PM systems appears to be in a relatively early stage of development with much of the 

empirical evidence based on case studies or action research (Chapter 5). These research methodologies, 

while important for initially advancing the research area, do not provide the ability to address differences 

across implementation contexts (such as industry represented by organizations) and further, do not 

provide results that can be generalized to other settings. In addition, previous research does not identify 

which factors relate to different implementation success outcomes.  This research aimed to identify the 

full breadth of factors studied in the literature, define implementation success more comprehensively, and 

investigate the effects of each factor on the various dimensions of implementation success. These 

objectives were accomplished through a comprehensive synthesis of the literature and an empirical field 

study.

The literature synthesis revealed 29 factors and five dimensions of implementation success, which were 

then evaluated in the empirical field study. An exploratory factor analysis (EFA) reduced the number of 

factors to twelve and the number of implementation success dimensions to three variables. Regression 

analysis then identified the direct effects between the twelve emergent factors and the implementation 

success, as shown in Figure 8.1. The factors shown as having a significant relationship with one or more 

implementation success outcomes are considered to be critical success factors.  It is interesting to note 

that several of the nine critical success factors identified in this work can be considered as “general” 

success factors – that is, they have been identified in the change management literature as success factors 

for any type of significant change initiative (such as Leader Support or Organizational Culture & 
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Climate). It is nevertheless important to confirm the relationship between these factors and 

implementation success for PM system implementation. On the other hand, it is also interesting to note 

that other critical success factors are unique to PM systems – such as PM System Design Quality, Design 

& Implementation Approach, and Reward System Alignment.

 

Figure 8.1: Relationships between Factors and Dimensions of Implementation Success

As shown, two of the critical success factors have a significant relationship with all three implementation 

success outcomes (i.e., Leader Support and Design & Implementation Approach) while the others are 

significantly related to only one success outcome. In addition, the results showed that three of the factors 

were not significantly related to any of the dimensions of successful implementation. The finding that 

different factors relate differently to the various dimensions of success is particularly interesting as most 

studies in this research area focus on only one general concept of implementation success. This suggests 

that some of the variations among the factors identified as critical in the literature may be due to 

variations in the operationalization of implementation success. 
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8.1 Synthesized Results versus Empirical Results 

One interesting result from this study is the difference between the factors identified in the literature 

synthesis and the final set of emergent factors from the empirical study. Table 8.1 summarizes each set of 

factors. The results of the literature synthesis include the frequency of study for each of the factor and 

shows how often each of the factors has been studied over the past several decades. The list of factors that 

emerged from the empirical study is ranked according to the prevalence of each factor in the regression 

analysis. Emergent factors ranked as ‘1’ were found to be significantly related to all three of the 

dimensions of implementation success (i.e., were the high-leverage drivers), while those ranked as ‘2’ 

were related to only one dimension (thus, still critical success factors but more narrow in their effect), and 

those ranked ‘3’ were not significantly related to any of the success dimensions. 

Factors From the Literature Frequency 
of Study 

Factors From the Empirical Study Rank 

PM System Design Quality 30 Leader Support 1 
Organizational Culture 28 Design and Implementation Approach 1 
Resources Allocated for Implementation 27 IT Infrastructure Capabilities 2 
Leadership Acceptance 25 Easy to Measure Environment 2 
Organizational Readiness for PM 23 Organizational Culture and Climate 2 
PM Training 22 Organizational Acceptance 2 
Stakeholder Involvement 22 Reward System Alignment 2 
PM Initiative Team Effectiveness 21 PM Participation and Training 2 
Structured Design Process 21 PM System Design Quality 2 
Structured Implementation Process 21 Implementation Resources 3 
Capabilities of Existing IT Infrastructure 19 PM Understanding 3 
Leadership Support 18 PM Information System 3 
PM System Integrated with Existing Sub-
Systems 

16   

Influences from the External 
Environment 

15   

Difficulty Defining Measures 14   
Employee Acceptance 14   
PM Information System Quality 13   
Communication about the PM System 12   
Resistance to Measurement 12   
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PM System Alignment with Reward 
System 

11   

Quality of Performance Data 11   
Effort Required to Implement the System 10   
Priority of the PM Initiative 10   
Communication of Performance Results 9   
Employee Understanding of the PM 
System 

9   

Management Style 9   
User PM Knowledge & Skill 9   
Availability of Performance Data 8   
PM Information System Automation 7   
 

Table 8.1: Comparison of Synthesized Factors from Literature Review to Empirical Findings

The results show that there are some differences in the factors that are studied the most often in the 

published literature and those that were found to be critical success factors in this empirical study. For 

example, PM System Design Quality is mentioned most frequently in the published literature, but based 

on these results, is related only to Improved Processes and Results (and only just meets the threshold for a 

statistically significant predictor as discussed in the Results chapter). In addition, the amount of resources 

allocated for the implementation is often studied and claimed to be important for implementation success. 

However, the results of this study found that this factor was not significantly related to any of the 

dimensions of implementation success. Finally, the empirical results show that Design & Implementation 

Approach is particularly important for PM system implementation success. However, based on the 

synthesis from the published literature, this factor is studied less frequently and may be an important area 

for future research. The results of the SLR discussed in Chapter 4 suggest that this factor is being studied 

more often in recent years more studies focusing on directly addressing aspects of organizational change 

and implementation processes.
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8.2 Comparing Empirical Results to Previous Research

The results of this study are more comprehensive in terms of the factors studied as compared to much of 

the current literature on this topic. In addition, the scope of the implementation context in which PM 

system implementation occurred is broader than many of the existing studies in the literature. The 

empirical study conducted as part of this dissertation addresses some of the limitations within the 

published literature in this research area that were identified in the assessment of the maturity of this 

research area, such as the need for more advanced methods and statistical rigor. Finally, this study 

includes a more complete definition of implementation success and identified those factors having a 

statistically significant relationship with each dimension. While some studies have compared success 

factors across different PM system phases, such as adoption (i.e., the design phase) vs. implementation, 

this work is unique in its comparison and identification of success factors across dimensions of 

implementation success. 

As mentioned previously, investigations of implementation success factors in the literature are often 

qualitative or focus on more basic quantitative assessments such as means or frequency of mention. There 

are several examples of studies that use more advanced methods in the literature. While these studies 

often identify implementation factors, they account for only a small portion of the analysis with more 

advanced analyses being conducted to investigate either overall system success or outcomes of the 

complete development process. Table 8.2 summarizes the findings from four studies that focus on 

quantitatively analyzing the results of the factors explicitly on implementation success. In each of these 

studies, quantitative data is analyzed with more advanced approaches such as correlation analysis and 

regression analysis. The results of each study are summarized in the final column, which lists the 

significant factors in order of strength of effect. As mentioned previously, the research presented in this 

study is more comprehensive in terms of the number of factors included as well as in the definition of 

implementation success. A comparison of the results of this study with those summarized in this table 

supports the assertion that top management support is important to the success of PM system 
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implementation. In addition, several of the studies identify factors related to organizational culture & 

climate such as risk taking, attitudes, organizational factors, and formalization. This factor was also found 

to be important in the overall success of PM system implementation in this study. However, this table 

emphasizes the variation in the factors studied, their operationalization, and the context in which the 

studies were conducted. Similar trends are evident when evaluating the quantitative studies that focused 

on descriptive statistics or frequency of mention; organizational and top management factors appear to be 

relatively consistently identified as important factors though there are significant variations in the 

remaining factors. 

Study Focus Number of 
Factors Most important factors for Implementation Success 

de Lancer 
Julnes & 
Holzer; 2001 

PM in 
Government 

13 Resources 
Information 
External Interest Groups 
Percent Unionized 
Risk Taking  
Attitudes 

Schieiper BSC in Medium 
& Large-sized 
Enterprises 

3 Management Support (organization) 
Frequency of Strategy Changes (environment) 
Length of Development Process (technology) 

Ghaderi, 
Saeednia, 
Vazifeh 
Doost; 2011 

BSC in Railway 
Sector 

3 (groups) Top Management Factors  
Organization Factors  
Staff Factors 

Braam & 
Nijssen; 
2011 

BSC in General 
Organizations 

6 BSC Experimentation  
Formalization 
Interdepartmental communications 
Top Management Involvement 

Table 8.2: Results from Comparable Studies in the Literature

The results of the empirical field study provide further evidence for many of the assertions made in the 

literature. As mentioned earlier, many of the underlying concepts developed from the empirical findings 

represent the most commonly-identified factors in the literature. For example, aspects of Leader Support,

such as leadership acceptance or commitment, are commonly indicated as important not only in the PM 



154

system implementation literature but also in change management (Oakland & Tanner, 2007). The results

of this study also suggest that gaining buy-in from organizational leaders is critical to the overall success 

of the implementation. 

8.3 Contributions of this Work

This research provides several important contributions to the scholarly body of knowledge in PM system 

implementation. First, this research is based on a much more comprehensive set of factors than is 

typically studied allowing for a more complete understanding of relative effects of each factor. Many of 

the studies identified in the SLR focused on a narrow set of factors or simply identified the factors that 

they encountered rather than focusing on evaluating a comprehensive set, which may not provide a 

complete understanding of the drivers of success. Next, there is no commonly-accepted multi-dimensional 

definition of PM system implementation success presented in the literature. This study empirically 

operationalized this concept to improve the clarity and consistency of its use in future research and to 

provide better context to interpret the results of existing studies based on their definition of 

implementation success. Finally, the empirical results are based on a broad sample of organizational 

types, PM system structures, and implementation approaches. Many studies in this research area focus on 

a very specific implementation context resulting in a lack of generalizability for their findings. The 

research was designed to evaluate the factors across implementation contexts to provide a more 

comprehensive understanding of their effects. This research also adds to the empirical evidence through 

the development of a robust questionnaire with multiple-item constructs that were then refined and further 

investigated using statistical methods. 

8.4 Implications for Practice

The findings from this research provide practitioners involved in designing or leading PM system 

implementation efforts with a refined set of critical factors that are both comprehensive and sufficiently 

concise to be managed without becoming overwhelming. While much of the existing research provides 
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long lists of factors with little guidance on their relative importance, this research provides an explicit 

definition of implementation success and the few critical factors that affect each dimension. The more 

detailed definition of implementation success allows practitioners to more clearly identify goals for the 

implementation effort and identify which dimensions of success are not being met during an 

implementation initiative. By clearly identifying the type of failure occurring, practitioners can target 

their resources to address the factors that are most directly related to that dimension to improve the 

overall success of the implementation. In addition, the critical factors identified in this study have been 

defined through reliable multi-item constructs, which provides specific guidance on the sub-concepts that 

should be addressed for each factor. 

The results of this research also suggest that there are some factors that are more important during certain 

phases of the implementation process. Considering the three dimensions of implementation success, the 

concept of Use of the System typically occurs earlier in the process with Improved Results & Processes

occurring later. As shown in Figure 8.1, IT Infrastructure Capabilities, Easy to Measure Environment, 

Leader Support and Design & Implementation Approach seem to be important to consider as pre-

conditions for successful use of the system at the start an implementation, while factors such as PM 

System Design Quality, Participation & Training, Rewarding System Alignment, Leader Support and

Design & Implementation Approach seem critical for actually achieving improved results and processes. 

While some factors may need to be closely monitored during the early stages of the PM Implementation 

(e.g. through pilot projects, targeted departments, or prioritized measures), paying close attention to 

factors such as Organizational Acceptance, Organizational Culture & Climate, Leader Support, and 

Design & Implementation Approach during the full implementation and deployment of the PM system is 

essential to eventually assure PM System Performance.

It should be noted that Leader Support and Design & Implementation Approach are significantly 

associated with all three dimensions of implementation success and, therefore, should be considered 
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essential to the overall success of the initiative. This finding emphasizes the important role that the 

leaders and facilitators have in achieving success. For example, organizational leaders may have a bigger 

impact on factors such as Leader Support and IT Infrastructure Capability while facilitators may have 

more experience with the Design & Implementation Approach and expertise to address difficult to 

measure environments. Role definitions and competency profiles for leaders and facilitators may be 

essential to assure success and the multi-item questionnaire provides specific information that can be used 

to evaluate or develop competencies for these key roles. 

Finally, the findings from this research can also be used to assess PM system implementation initiatives 

and identify areas for improvement based on this assessment. For example, if the PM system appears to 

be used regularly (i.e., the outcome variable Use of the System is acceptable) but the overall performance 

of the system itself is poor (i.e., PM System Performance), then aspects of Organizational Culture & 

Climate and Organizational Acceptance should be evaluated to identify any problems and resources 

should be targeted to mitigate their effects. Table 8.3 summarizes several examples of approaches to 

address the effects of each implementation factor. 

Final Variable Sub-Concepts Approach

Leader Support Advocate/ Encourage Ensure that organizational leaders are acting as champions 
of the new PM system. 

Leadership Commitment Monitor organizational leaders’ commitment to the project 
and address expressed concerns with the PM system or 
process. 

Management Style Evaluate the management style used throughout the 
organization and ensure that it is aligned with the PM 
system; for example, focusing more on leadership, learning, 
and development rather than transactional management or 
punishment. 

Leadership Buy-In Ensure that organizational leaders actually believe that the 
PM system is important and will provide benefits for the 
organization.

Priority of the PM Initiative Make sure that the priority of the PM initiative does not 
fade over time by communicating the benefits obtained and 
celebrating short-term improvements. 

Reward System 
Alignment

PM System Alignment with 
Reward System

Confirm that the PM system is strongly aligned with the 
existing reward or incentive program.
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Lack of Link Establish new rewards or incentives that will encourage 
appropriate participation in the PM system.

Organizational 
Acceptance

Resistance to Measurement Identify any sources of resistance and create strategies to 
quickly address any concerns and mitigate the effects of the 
resistance. 

Fear of Measurement Strengthen communication about the purpose and desired 
benefits of the PM system and ensure that the PM system 
results are being used appropriately for learning and 
improvement rather than for punishment of poor 
performance. 

Priority/ Distraction by 
Other Initiatives

Avoid introducing new projects or initiatives that would 
draw leaders’ attention from the PM system initiative until 
the new system is well established. 

Employee Acceptance Monitor employees’ perception and attitude regarding the 
new PM system and address any expressed concerns.

Organizational 
Culture & Climate

Organizational Readiness 
for PM

Evaluate the organizational readiness for the PM system 
and ensure that all prerequisite conditions are addressed 
such as having a clear mission, vision, and strategy. 

Employee Empowerment Adopt a culture of empowerment and promote employee 
autonomy. Listen to and address suggestions from 
organizational members. 

Orientation for Change Address any resistance to change early in the process and 
throughout the implementation. 

Quality of Performance 
Data/ Accurate 

Monitor the quality of the performance data collected and 
ensure that it is accurate. 

Learning and Improvement 
Focus

Foster a culture of learning and improvement through the 
management style and the way that the performance results 
are used. 

Quality of Performance 
Data/ Trusted

Monitor organizational members’ opinion of the 
performance data and address any expressed concerns. 

Easy to Measure 
Environment

Difficulty Accessing Data Identify any difficult to access performance data and create 
strategies to improve the accessibility or design alternative 
approaches to measure those items. 

IT Infrastructure 
Capabilities

Capabilities of Existing IT 
Infrastructure 

Address any inadequacies in the existing IT infrastructure 
and update the systems to support the new PM system. 

Data Management 
Capability

Ensure that the data management system provides all of the 
necessary capabilities identified by organizational members 
throughout the implementation process. 

PM System 
Design Quality

Identify any inadequacies in the PM system design and plan 
for future adjustments to the design. 

PM Information 
System

PM System Integrated with 
Existing IT Systems

Identify ways to further integrate the PM information 
system with the existing Information Technology system. 

PM Information System 
Automation 

Automate data collection, data management and reporting 
processes to the extent possible. 

PM Information System 
Quality 

Ensure that the interface is easy to use and accessible to all 
organizational members who interact with the PM system. 

PM Information System 
Data Management

Monitor and improve the quality and capabilities of the data 
management system. 

PM Participation 
& Training

Employee Training Conduct initial and ongoing training for all organizational 
members including specialized sessions based on different 
interactions with the PM system (i.e., employees vs those 
who use the performance results). 

PM Initiative Team Cross-
Functional Representation

Ensure that they PM Initiative Team have cross-functional 
representation from all key groups. 

Communication of Benefits 
Obtained

Communicate any benefits obtained from the system 
regularly.
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Communication about the 
PM System 

Continuously communicate the details of the PM system 
design and function throughout the organization. 

Leadership Involvement Find ways to get organizational leaders involved
PM 
Understanding

Purpose/Motivation for Use Emphasize the intended purpose of the PM system and the 
motivation for the implementation. 

Employee Understanding of 
the PM System 

Monitor and improve organizational members’ (i.e., 
employees, system users, etc.) understanding of the PM 
system and its function.

PM Initiative Team 
Sufficient PM Knowledge/ 
Skills Represented

Make sure that the PM initiative team has all of the required 
knowledge and skills needed. Consider adding personnel 
with supplemental skill sets to the team if necessary. 

User PM Knowledge & 
Skill 

Monitor and improve the knowledge and skills of those who 
will use the performance results. 

Communication of 
Information & Knowledge

Actively communicate the information and knowledge 
gained from using the PM system. 

Design & 
Implementation 
Approach

Structured Process Develop and use a systematic process to design/re-design 
and implement the PM system.

Deployment Approach Use a gradual approach to deploy the PM system design/re-
design (for example, pilot testing the system, implementing 
it in stages, etc.).

Detailed Implementation 
Plan

Develop a detailed implementation plan for the PM system 
(for example, assigning ownership, defining roles and 
responsibilities, defining data collection procedures, etc.).

Structured Design 
Framework

Use a structured framework (such as the Balanced 
Scorecard, the Performance Prism, or Baldrige/EFQM 
performance categories) as the basis for the PM system.

Implementation 
Resources

Effort Required to 
Implement the System 

Evaluate the PM system and ensure that the benefits 
expected are worth the effort required to implement the PM 
system. 

Resources Allocated for 
Implementation

Allocate an adequate amount of resources to ensure that the 
implementation can be successful including time/ effort, 
money, and people. 

Table 8.3: Examples of Approaches to Address each Factor 

8.5 Limitations

One limitation of this research, which is also discussed in detail in Chapter 5, relates to the SLR 

methodology. This approach is much more rigorous than traditional literature review approaches but the 

results are limited to publications that are indexed on the platforms included in the search strategy. This 

limitation was addressed by selecting a broad range of platforms but any publication not indexed on one 

of the four selected would not be captured by the search. In addition to the limitation of the SLR

methodology, there are a number of limitations of this research related to the construction of the survey 

questionnaire and to the research sample. While the questionnaire was developed based on a rigorous 
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review of the literature and was pilot tested with experts, the data related to measuring the potential 

success factors (independent variables) and outcome variables were collected from the same source, 

which may introduce common method bias (Friedrich, Byrne & Mumford, 2009). Future work should 

seek alternative ways, independent from perceptual measures related to the PM system implementation, to 

measure the outcomes of the implementation. Alternative measures could include using different sources 

for perceptual measures (such as other stakeholders of the PM system implementation, users of the PM 

system, and/or employees). Alternative measures could also include objectively-measured outcomes such 

as actual improvements in performance measures used in the organization (i.e., before and after 

implementation of the PM system design/re-design). It should be noted, however, that using objectively-

measured performance to assess implementation success also comes with a trade-off in that comparisons 

cannot be easily made across different organizations within the same investigation. Another limitation 

related to the survey questionnaire design is the use of several variables (success factors) with only two 

items. Although the exploratory factor analysis and reliability analysis provides evidence of desired 

properties for these survey measures, the properties of these success factors would be strengthened with 

additional items and would enable more advanced statistical analyses in future research. Additionally, the 

measures that emerged in this research – the twelve success factors – should be subjected to further 

analysis to ensure their validity and reliability across a variety of situations and contexts. 

There are also limitations to this research relating to the research sample.  The sample was designed to 

capture the perceptions and reflections on past events by the research participants (i.e., the practitioners 

and/or researchers directly involved with the PM system implementation). While this is a commonly-

accepted approach for this type of field research (Friedrich, Byrne & Mumford, 2009), the length of time

between actual events (i.e., completion of the PM system implementation) and data collection could be 

reduced and/or made more consistent across organizations in future research to strengthen the reliability 

of participants’ perceptions. 
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Lastly, there are also limitations relating to data collection. In this work, data were collected from only 

one respondent (participant) per PM system implementation experience. It is possible that that the 

respondent perceptions included in the research sample is not representative of other participants in the 

PM system implementation. Future work could be designed to solicit multiple respondents per 

organization representing multiple participants in the PM system implementation. Although the unit of 

analysis is the PM system implementation (and not individual participants from the PM initiative team, 

for example), data could be collected from multiple respondents and then aggregated to represent each 

unique PM system implementation. This would serve to generate findings that may more accurately 

represent the experiences of the PM system implementations captured in the research sample.   

8.6 Future Work

In addition to the ways in which future research could address the limitations identified in the previous 

section, future work could extend this research in other ways. First, additional analyses could be 

conducted to investigate differences in sub-groups of the research sample, such as examining differences 

in success factors and outcomes by organizational sector (e.g., public sector vs. private sector, etc.)  or the 

PM framework used in the design process (e.g., BSC, Logic Model, etc.). This analysis would require a 

sufficiently large sample to provide adequate statistical power for testing these differences. Thus, 

additional data collection using this survey questionnaire should be considered. 

Next, the inter-relationships between factors should be investigated. This can be accomplished through 

several ways. First, a detailed meta-synthesis of the published literature, as described in the Systematic 

Literature Review (SLR), could be conducted. This process would not only allow for more generalized 

inferences to be drawn from the literature, but would also enable a more robust application of the 

approach described in Chapter 2 (Quantitative Model for Performance Measurement Systems). Second, 

alternative statistical analyses, such as Structural Equations Modeling, could be applied to develop a more 
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complete understanding of how success factors relate to each other as well as to implementation success 

outcomes. 
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Introduction

Implementation of Performance Measurement Systems:
Factors that Affect Success

In this research study, we are investigating the factors that affect successful implementation
of Performance Measurement  (PM) systems. These “factors” may also be called barriers,
obstacles, or enablers. The purpose of this research is to identify the factors that are most
strongly related to successful implementation in order to provide practitioners with strategies
to increase the likelihood of success.

You were invited to participate in this study based on your expertise in the area of PM
systems. We would like you to complete the survey questionnaire considering the most
recent PM system implementation you were involved with as a facilitator or leader.  We
would also like your feedback on the survey itself.  Please note that your responses are
completely confidential and the results of this pilot study will only be used to improve the
survey questionnaire design.

In the pilot version of this survey, we have included some open-ended questions at the end
of each section to solicit your feedback; you may also consider downloading the document
(see below) to provide more detailed comments or changes to specific survey items. If you
decide to provide feedback this way, there will be an option to upload your file at the end of
the questionnaire. Please use the track changes feature in MS Word for any modifications to
the survey.

Download the Word Document version of the survey questionnaire here: Pilot study
questionnaire

Are you interested in participating in this pilot study?

Begin Survey No Thanks

Appendix A.1 Pilot Study Questionnaire
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Instructions

Instructions
 
Please consider your most recent experience with the design/re-design and implementation
of a PM system in which you were involved as a leader or facilitator. Throughout the survey,
we ask that you keep in mind this particular implementation experience as you respond to
each question.  Please also review the definitions of the key terms below which are used
throughout the survey.

Definition of Key Terms

Organization – The overall organization, or organizational sub-unit within an
organization, in which the PM system was implemented.
Performance Measurement (PM) System - Strategic-level systems used to monitor
and manage organizational and business performance including measures (i.e.,
metrics, indicators, etc.), methods, and tools introduced as part of the new design/re-
design of the system. 
Implementation – Process to put the PM system design/re-design into practice
including the initial execution and deployment of the system.
Performance Measurement (PM) Team – The group of people who led the design and
implementation process whether it was a project team or a team of leaders/managers
from the organization.
PM User – Organizational members who use the results of the PM system (e.g., for
decision-making, strategic management, resource allocation, etc.).
Leaders – The individuals with formal responsibility for directing the organization for
which the PM system was designed and implemented.

You are free to skip any question. However, we strongly encourage you to answer all of the
questions as your expert feedback is very important to us. There is no right or wrong answer
to any question. For consistency, we ask that you complete the survey at one sitting. 

Section 1

Section 1: About the PM System Implementation
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In this section, we are interested in learning about the PM system and the organization in
which the PM system was implemented. Please keep in mind only your most recent
experience with implementing a PM system. 

Characteristics of the Organization 

Which of the following best describes the sector in which the organization operates?

Click to write the question text

In what country is the organization located?

Private Sector

Public Sector

Not-for-Profit Sector

Other (please specify): 

Agriculture, Forestry, Fishing and Hunting Mining

Arts, Entertainment, and Recreation Primary/Secondary (K-12) Education

Broadcasting Publishing

College, University, and Adult Education Real Estate, Rental and Leasing

Computer and Electronics Manufacturing Religious and Charitable

Construction Retail

Finance and Insurance Scientific or Technical Services

Government and Public Administration Software

Health Care and Social Assistance Telecommunications

Hotel and Food Services Transportation and Warehousing

Information Services and Data Processing Utilities

Legal Services Wholesale

Manufacturing Military

Other (please specify): 
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Which of the following best describes the size of the organization in terms of number of
employees?

Which of the following best describes the organizational unit?

Were you a member of the team that led the design and implementation of the PM system?

Characteristics of the PM System

Which of the following best describes the PM system that was implemented?
 

Which of the following best describes the type of software application used to support the
PM system?

Small or Medium sized Enterprise (SME) – 250 or fewer employees

Large sized Enterprise – more than 250 employees

Department level

Plant/ Facility level

Business Unit level

Corporate/ Company level

Other (please specify): 

Yes

No

A completely new PM system design

A significant re-design of an existing PM system

A small or moderate re-design of an existing PM system

Spreadsheet application
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Which of the following PM frameworks was the PM system based on?

How many key performance measures were included in the design of the PM system (the
“scorecard”), including financial and non-financial measures?

Please indicate whether there were any performance measures included that relate to each
of the following performance categories:

Enterprise Resource Planning (ERP) system

Packaged application (commercially-available)

Custom-built application

The Balanced Scorecard

The Performance Prism

The Performance Triangle

The Logic Model (i.e., Inputs, Processes, Outputs, Outcomes, etc.)

The Baldrige Criteria results categories

We did not use a framework/ created a customized system

Other (please specify): 

Less than 10 measures

10- 15 measures

16-20 measures

21-30 measures

More than 30 measures

   Yes No

Product and service measures   

Internal process measures   

Customer-related measures   

Financial and market-related measures   

Employee-related measures   

Leadership and social responsibility measures   
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Characteristics of the Implementation

Which of the following best describes your role in the PM system design and implementation
process?

In what year did the implementa on of the PM system begin?

How long did it take to completely implement the PM system?

To what extent do you agree with the following statements?

Member of the team that guided the PM system design and implementation

Top-level leader/ manager in the organizational unit

External facilitator (e.g., external consultant, researcher, etc.)

Other (please specify): 

This year (2016)

Last year (2015)

Two years ago (2014)

Three years ago (2013)

Four years ago (2012)

Five years ago (2011)

Less than 6 months

Between 6 months and one year

Between one year and two years

More than two years

Other (please specify): 

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend to
Agree Agree

Strongly
Agree

The PM system was fully implemented.   

The PM system is still being used in our
organization.   
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Pilot Study Feedback – Section 1

Please provide any questions, comments, suggestions below. Also, remember that you may
make more detailed suggestions for changes to items by downloading the Word Document
file and using Track Changes – the file containing your changes can be uploaded at the end
of this survey. 

Section 2

Section 2: Factors that Affect PM System Implementation

In this section, we are interested in your experiences during and immediately following
the implementation process. Please keep in mind only your most recent experience
with implementing a PM system design/ re-design.

To what extent do you agree with the following statements?

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

1. In our implementation process, we
anticipated and addressed the most
significant barriers to the new PM
system.

  

2. The performance data used in the
PM system were trusted by people in
the organization.

  

3. During the PM system design/re-
design process, we found it difficult to
define meaningful performance
measures.

  

4. In the organization, performance
results were intended for learning and
improvement rather than punishment of
poor performance.
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5. The PM information system selected
(e.g., commercially-available software,
ERP module, customized spreadsheet,
etc.) was appropriate for the
organization.

  

6. We selected a concise and focused
set of performance measures for the
PM system design/re-design.

  

7. Employees in the organization
accepted the PM system design/re-
design.

  

8. The design and implementation
process required more time and effort
than originally expected.

  

9. The existing IT system had the
capabilities to store and manage
performance data needed for the PM
system.

  

10. There was buy-in from leaders in
the organization for the PM system.   

11. There were sufficient resources
available for the implementation.   

12. It was difficult to select performance
measures to quantify the organization's
performance.

  

13. Appropriate PM training was
provided to all organizational members
throughout the design and
implementation process.

  

14. We used a systematic process to
design/re-design the PM system.   

15. Organizational leaders were
involved in implementing the PM
system.

  

16. The priority of the PM system
remained high throughout the design
and implementation process.

  

17. In the organization, the
management style was aligned with the
use of the new PM system design/re-
design.

  

18. The existing communication
processes in the organization were
suitable to support the PM system
implementation.

  

19. Leaders in the organization were
advocates for the PM system.   

20. We used a structured framework
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To what extent do you agree with the following statements?

(such as the Balanced Scorecard, the
Performance Prism, or Baldrige/ EFQM
performance categories) as the basis
for the PM system design/re-design.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

21. The organization had a
performance-driven culture at the time
of the implementation.

  

22. The performance data used in the
PM system were reliable and valid.   

23. Employees in the organization had
a positive perception of the PM system.   

24. The PM information system (e.g.,
commercially-available software, ERP
module, customized spreadsheet, etc.)
provided sufficient data manipulation
and/or analysis capabilities.

  

25. We used a gradual approach to
deploy the PM system design/re-design
(e.g., pilot testing the system,
implementing it in stages, etc.).

  

26. The PM system was sufficiently
integrated with the existing information
technology in the organization.

  

27. PM users understood the PM
system design/re-design.   

28. It was difficult to access the data
needed to implement the performance
measures.

  

29. The reward/incentive system and
the PM system were aligned.   

30. Leaders within the organization
were committed to using the PM
system.

  

31. People in the organization were
open to the changes necessary to
implement the new PM system
design/re-design.

  

32. Performance measures we
selected were cascaded to lower levels
in the organization.

  

33. In the organization, people were
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To what extent do you agree with the following statements?

worried about how results from
performance measures would be used.

  

34. Employees were involved in the
design and implementation of the PM
system.

  

35. Details about the new PM system
design/re-design were communicated
effectively throughout the organization.

  

36. The set of performance measures
we selected enabled us to identify
causal relationships between different
measures, e.g., with leading and
lagging measures.

  

37. The amount of time allocated for
implementation activities was adequate
to make the PM system implementation
successful.

  

38. The set of performance measures
we selected was balanced (e.g.,
between financial and non-financial,
short-term and long-term perspective,
etc.).

  

39. There were expectations from
external stakeholders (e.g., customers,
regulatory agencies, investors, etc.) to
develop and use a new PM system.

  

40. We had a process to evaluate and
improve our performance measures
and the PM system in general.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

41. The management style in the
organization was focused more on
leadership (i.e., inspire, motivate, listen,
empower people, etc.) than on control.

  

42. The information technology that
supported the PM system was easy to
use.

  

43. Employees received adequate
training to support the PM
implementation.

  

44. We developed a detailed
implementation plan (e.g., assigning
ownership, defining roles and   
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responsibilities, defining data collection
procedures, etc.) for the PM system.

45. The performance data used in the
PM system were accurate.   

46. Rewards and recognition were
linked to performance measures.   

47. PM users were involved in the
design and implementation process.   

48. The PM team had representation
from key functional areas and
stakeholder groups.

  

49. We had a plan to revise our
hypothesized causal relationships
based on new evidence.

  

50. The amount of effort required to
implement the PM system was
reasonable.

  

51. Leaders were distracted from the
design and implementation process by
other major initiatives or projects.

  

52. There was clear communication
about the purpose and intended
benefits of the PM system design/re-
design.

  

53. People in the organization resisted
implementation of the PM system.   

54. Data collection procedures were
automated to the extent possible.   

55. There was a clear need to
design/re-design the PM system.   

56. The capabilities of the existing IT
system were adequate to support the
PM system implementation.

  

57. The benefits obtained from
implementing the PM system were
communicated throughout the
organization.

  

58. We used a structured approach to
implement the design/re-design of the
PM system.

  

59. The culture of the organization was
supportive during the implementation of
the PM system design/re-design.

  

60. The PM system was adequately
integrated with existing sub-systems
(e.g., budgeting, planning, quality,
continuous improvement, etc.).
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To what extent do you agree with the following statements?

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

61. The design/re-design of the PM
system was aligned with the
organization's strategy.

  

62. Employees understood the purpose
of implementing the new PM system
design/re-design.

  

63. Organizational leaders provided
support during the PM system design
and implementation.

  

64. The PM team had the autonomy to
make necessary decisions throughout
the design and implementation
process.

  

65. Changes in the external
environment (e.g., government
regulations, political environment, etc.)
influenced our decisions about the PM
system.

  

66. PM users had sufficient knowledge
and skills to use the PM system.   

67. Performance reports were
automatically generated and delivered
to PM users.

  

68. PM users received adequate
training to use the PM system.   

69. The organization had a clearly-
defined vision and strategy on which to
base the PM system design/re-design.

  

70. The performance measures we
selected were appropriate for the
organization.

  

71. Members of the PM team had
sufficient knowledge and skills about
performance measurement.

  

72. The data required for the PM
system were available.   

73. During the implementation process,
performance information and review
findings were communicated to all
stakeholders.

  

74. The amount of money allocated to
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Pilot Study Feedback – Section 2

Please provide any questions, comments, suggestions in the field below. Also, remember
that you may make more detailed suggestions for changes to items by downloading the
Word Document file and using Track Changes – the file containing your changes can be
uploaded at the end of this survey. 

Section 3

Section 3: Success of PM System Implementation

In this section, we are interested in your perception about the success of the PM system
implementation; i.e., outcomes experienced once the implementation process was
complete. Please keep in mind your most recent experience implementing a PM system
design/re-design.

To what extent do you agree with the following statements?

the implementation process was
adequate to make the PM system
implementation successful.

  

75. In the organization, employees
were empowered to make decisions
and resolve problems.

  

76. We adjusted our performance
measures as necessary (e.g., phasing
out measure that don’t work,
introducing new measures when
appropriate, etc.).

  

77. Employees understood how results
from performance measures impacted
the organization's success.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

1. Performance information was used to
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To what extent do you agree with the following statements?

make decisions.   

2. Procedures for collecting
performance data were well defined.   

3. PM users in the organization
understood how to use the PM system.   

4. Performance data were collected on
a timely basis.   

5. Most, if not all, of the performance
measures included in the PM system
design/re-design were actually used.

  

6. Organizational performance
improved after implementing the PM
system.

  

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

  

8. PM users were satisfied with the PM
system.   

9. Performance results were used to
verify causal relationships between
different performance measures.

  

10. The methods and tools used to
collect performance data were effective.   

11. All PM activities were integrated into
routine business practices.   

12. People in the organization were
held accountable for results on
performance measures.

  

13. Management activities, such as
decision making and allocating
resources, improved after implementing
the PM system.

  

14. PM users received results on key
performance measures on a regular
basis.

  

15. The PM system was used to
evaluate how the organization was
doing (e.g., trends over time, comparing
actual performance against goals, etc.).

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree
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Pilot Study Feedback – Section 3

Please provide any questions, comments, suggestions in the field below. Also, remember
that you may make more detailed suggestions for changes to items by downloading the
Word Document file and using Track Changes – the file containing your changes can be
uploaded at the end of this survey. 

16. PM users believed that using the
PM system was important for the
organization.

  

17. Performance portrayals and/or
reports were concise and meaningful.   

18. Using the PM system became an
important part of the culture in the
organization.

  

19. Business processes improved as a
result of implementing the PM system.   

20. Once problems or opportunities
were identified, potential improvement
actions were defined.

  

21. The PM system was efficient to use.   

22. People in the organization were
provided with rewards or incentives
based on performance results.

  

23. The PM system (including
performance measures, data collection
mechanisms, and portrayals) was
deployed throughout the organization.

  

24. This organization's investment in
the PM system was worth the effort.   

25. Performance results were used for
reflection and learning (e.g., updating
the organizational strategy, determining
performance drivers, etc.).

  

26. PM users had a positive perception
of the PM system.   

27. Decisions made based on
performance results were put into
action.

  

28. Implementation of the PM system
was successful.   



8/7/2016 Qualtrics Survey Software

https://virginiatech.qualtrics.com/ControlPanel/Ajax.php?action=GetSurveyPrintPreview 16/16

Powered by Qualtrics

Final Section and Exit

Pilot Study Feedback – General Feedback

How long did it take you to complete the survey?

If you have any general feedback for the survey questionnaire, please provide any
questions, comments, suggestions in the field below. 

If you downloaded the survey questionnaire and would like to upload a file with your
suggested changes, please upload your file using the tool below:



1

Institutional Review Board
Research Protocol

Once complete, upload this form as a Word document to the IRB Protocol Management System: https://secure.research.vt.edu/irb

Section 1: General Information
1.1 DO ANY OF THE INVESTIGATORS OF THIS PROJECT HAVE A REPORTABLE CONFLICT 

OF INTEREST? (http://www.irb.vt.edu/pages/researchers.htm#conflict)

No 
Yes, explain:

1.2 IS THIS RESEARCH SPONSORED OR SEEKING SPONSORED FUNDS?

No, go to question 2.1
Yes, answer questions within table

IF YES
Provide the name of the sponsor [if NIH, specify department]: Royal Military Academy, Belgium

Is this project receiving or seeking federal funds?
     No
     Yes 

If yes, 

Does the grant application, OSP proposal, or “statement of work” related to this project include 
activities involving human subjects that are not covered within this IRB application?

No, all human subject activities are covered in this IRB application
Yes, however these activities will be covered in future VT IRB applications, these activities 
include: 
Yes, however these activities have been covered in past VT IRB applications, the IRB 
number(s) are as follows: 
Yes, however these activities have been or will be reviewed by another institution’s IRB, the 
name of this institution is as follows: 16-016; 14-118
Other, explain: 

Is Virginia Tech the primary awardee or the coordinating center of this grant?
No, provide the name of the primary institution: 
Yes

Section 2: Justification

2.1 DESCRIBE THE BACKGROUND, PURPOSE, AND ANTICIPATED FINDINGS OF THIS 
STUDY:

This study is focused on evaluating barriers and enablers, more generally referred to as factors, that affect 
the implementation of organizational Performance Measurement (PM) systems. A comprehensive literature 
review was conducted as part of previous research, which identified several dozen factors that affect PM 
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system implementation. This research aims to study the experiences of organizations that have 
implemented a new design or significant re-design of a PM system in the past five years. In addition, the 
results of this study will investigate if there are differences in experiences based on several moderating 
variables including the organizational context and type of PM system that was adopted. 

The study will be based on a questionnaire and statistical analyses will be used to evaluate the relative 
strength of effect of each factor in implementation success, as well as inter-relationships among the 
factors.

2.2 EXPLAIN WHAT THE RESEARCH TEAM PLANS TO DO WITH THE STUDY RESULTS:
For example - publish or use for dissertation

This pilot study is part of the co-investigator's dissertation research. The results will be used to finalize the 
survey questionnaire, which will then be used in a full-scale study (to be submitted for IRB approval 
subsequently).

Section 3: Recruitment

3.1 DESCRIBE THE SUBJECT POOL, INCLUDING INCLUSION AND EXCLUSION CRITERIA 
AND NUMBER OF SUBJECTS:
Examples of inclusion/exclusion criteria - gender, age, health status, ethnicity

Participants for this pilot study will include subject-matter experts who are part of the co-investigators'
research networks. Specifically, selection of participants will focus on academic researchers who have 
experience in the area of organizational performance measurement systems. The pilot study will seek 
approximately 5-10 experts to evaluate the survey questionnaire. 

3.2 WILL EXISTING RECORDS BE USED TO IDENTIFY AND CONTACT / RECRUIT SUBJECTS?
Examples of existing records - directories, class roster, university records, educational records

No, go to question 3.3
Yes, answer questions within table

IF YES
Are these records private or public?
     Public
     Private, describe the researcher’s privilege to the records: 

Will student, faculty, and/or staff records or contact information be requested from the University?
     No
     Yes, provide a description under Section 14 (Research Involving Existing Data) below.

3.3 DESCRIBE RECRUITMENT METHODS, INCLUDING HOW THE STUDY WILL BE 
ADVERTISED OR INTRODUCED TO SUBJECTS:

Participants will be sent an invitation email that includes a link to the survey questionnaire, which will be 
offered through VT Qualtrics. 

3.4 PROVIDE AN EXPLANATION FOR CHOOSING THIS POPULATION:
Note: the IRB must ensure that the risks and benefits of participating in a study are distributed equitably among the general
population and that a specific population is not targeted because of ease of recruitment. 

The participants selected for this study will be academic researchers with expertise in performance 
measurement systems in addition to experience working with survey questionnaires, which will allow them 
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to provide feedback on both the content and structure of the instrument.

Section 4: Consent Process
For more information about consent process and consent forms visit the following link: http://www.irb.vt.edu/pages/consent.htm

If feasible, researchers are advised and may be required to obtain signed consent from each participant unless obtaining 
signatures leads to an increase of risk (e.g., the only record linking the subject and the research would be the consent document 
and the principal risk would be potential harm resulting in a breach of confidentiality). Signed consent is typically not required 
for low risk questionnaires (consent is implied) unless audio/video recording or an in-person interview is involved. If researchers 
will not be obtaining signed consent, participants must, in most cases, be supplied with consent information in a different format 
(e.g., in recruitment document, at the beginning of survey instrument, read to participant over the phone, information sheet 
physically or verbally provided to participant).

4.1 CHECK ALL OF THE FOLLOWING THAT APPLY TO THIS STUDY’S CONSENT PROCESS:

Verbal consent will be obtained from participants 
Signed consent will be obtained from participants 
Consent will be implied from the return of completed questionnaire. Note: The IRB recommends providing consent information 
in a recruitment document or at the beginning of the questionnaire (if the study only involves implied consent, skip to Section 5 
below)
Other, describe: 

4.2 PROVIDE A GENERAL DESCRIPTION OF THE PROCESS THE RESEARCH TEAM WILL USE 
TO OBTAIN AND MAINTAIN INFORMED CONSENT:

The survey questionnaire will begin with an introduction page that will include concise information 
regarding participation and consent. After reviewing this information, the participant will have the option to 
continue and complete the survey or decline to participate and exit the survey. Consent will be implied by 
completion of the survey questionnaire. 

4.3 WHO, FROM THE RESEARCH TEAM, WILL BE OVERSEEING THE PROCESS AND 
OBTAINING CONSENT FROM SUBJECTS?

4.4 WHERE WILL THE CONSENT PROCESS TAKE PLACE?

4.5 DURING WHAT POINT IN THE STUDY PROCESS WILL CONSENTING OCCUR?
Note: unless waived by the IRB, participants must be consented before completing any study procedure, including screening 
questionnaires.

4.6 IF APPLICABLE, DESCRIBE HOW THE RESEARCHERS WILL GIVE SUBJECTS AMPLE 
TIME TO REVIEW THE CONSENT DOCUMENT BEFORE SIGNING:
Note: typically applicable for complex studies, studies involving more than one session, or studies involving more of a risk to 
subjects.

Not applicable
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Section 5: Procedures

5.1 PROVIDE A STEP-BY-STEP THOROUGH EXPLANATION OF ALL STUDY PROCEDURES 
EXPECTED FROM STUDY PARTICIPANTS, INCLUDING TIME COMMITMENT & 
LOCATION:

1. The invitation email will be sent to potential participants, which will include a brief introduction and link to 
the survey. 

2. Participants will complete the online questionnaire (offered through VT Qualtrics) by clicking the link in 
the invitation email. The survey will take approximately 20-30 minutes to complete.

5.2 DESCRIBE HOW DATA WILL BE COLLECTED AND RECORDED: 

Survey responses will be collected using Qualtrics.  Data analyses will be conducted using Excel and SPSS.  
Information will be recorded and stored on VT Google Drive.

5.3 DOES THE PROJECT INVOLVE ONLINE RESEARCH ACTIVITES (INCLUDES 
ENROLLMENT, RECRUITMENT, SURVEYS)?
View the “Policy for Online Research Data Collection Activities Involving Human Subjects” at 
http://www.irb.vt.edu/documents/onlinepolicy.pdf

No, go to question 6.1
Yes, answer questions within table

IF YES
Identify the service / program that will be used:
     www.survey.vt.edu, go to question 6.1
     SONA, go to question 6.1
     Qualtrics, go to question 6.1
     Center for Survey Research, go to question 6.1
     Other 

IF OTHER: 
     Name of service / program: 
     URL: 
     This service is…
                                        Included on the list found at: http://www.irb.vt.edu/pages/validated.htm                        
                                        Approved by VT IT Security 
                                        An external service with proper SSL or similar encryption (https://) on the login (if 

applicable) and all other data collection pages.
None of the above (note: only permissible if this is a collaborative project in which 
VT individuals are only responsible for data analysis, consulting, or recruitment)

Section 6: Risks and Benefits

6.1 WHAT ARE THE POTENTIAL RISKS (E.G., EMOTIONAL, PHYSICAL, SOCIAL, LEGAL, 
ECONOMIC, OR DIGNITY) TO STUDY PARTICIPANTS? 

The Principal investigator and Co-investigator do not see any potential risks for participants.  The survey is 
anonymous and the results will only be used for finalizing the full-scale questionnaire. 

6.2 EXPLAIN THE STUDY’S EFFORTS TO REDUCE POTENTIAL RISKS TO SUBJECTS:
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Participants’ responses to the survey will be anonymous.

6.3 WHAT ARE THE DIRECT OR INDIRECT ANTICIPATED BENEFITS TO STUDY 
PARTICIPANTS AND/OR SOCIETY?

This study will provide information on the factors that affect the successful implementation of PM systems. 
By understanding the relative effects and inter-relationships among these factors, practitioners can design 
more effective implementation strategies and improve the success of the implementation project and, 
ultimately, the PM system.

Section 7: Full Board Assessment

7.1 DOES THE RESEARCH INVOLVE MICROWAVES/X-RAYS, OR GENERAL ANESTHESIA OR 
SEDATION?

No
Yes

7.2 DO RESEARCH ACTIVITIES INVOLVE PRISONERS, PREGNANT WOMEN, FETUSES, 
HUMAN IN VITRO FERTILIZATION, OR INDIVIDUALS WITH MENTAL DISORDERS?

No, go to question 7.3
Yes, answer questions within table

IF YES
This research involves:
     Prisoners
     Pregnant women     Fetuses     Human in vitro fertilization
     Individuals with a mental disorder

7.3 DOES THIS STUDY INVOLVE MORE THAN MINIMAL RISK TO STUDY PARTICIPANTS?
Minimal risk means that the probability and magnitude of harm or discomfort anticipated in the research are not greater in and 
of themselves than those ordinarily encountered in daily activities or during the performance of routine physical or psychological 
examinations or tests. Examples of research involving greater than minimal risk include collecting data about abuse or illegal
activities. Note: if the project qualifies for Exempt review (http://www.irb.vt.edu/pages/categories.htm), it will not need to go to 
the Full Board.

No
Yes

IF YOU ANSWERED “YES” TO ANY ONE OF THE ABOVE QUESTIONS, 7.1, 7.2, OR 7.3, THE BOARD MAY REVIEW THE 
PROJECT’S APPLICATION MATERIALS AT ITS MONTHLY MEETING. VIEW THE FOLLOWING LINK FOR DEADLINES 
AND ADDITIONAL INFORMATION: http://www.irb.vt.edu/pages/deadlines.htm

Section 8: Confidentiality / Anonymity
For more information about confidentiality and anonymity visit the following link: http://www.irb.vt.edu/pages/confidentiality.htm

8.1 WILL PERSONALLY IDENTIFYING STUDY RESULTS OR DATA BE RELEASED TO 
ANYONE OUTSIDE OF THE RESEARCH TEAM? 
For example – to the funding agency or outside data analyst, or participants identified in publications with individual consent 
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No
Yes, to whom will identifying data be released? 

8.2 WILL THE RESEARCH TEAM COLLECT AND/OR RECORD PARTICIPANT IDENTIFYING 
INFORMATION (E.G., NAME, CONTACT INFORMATION, VIDEO/AUDIO RECORDINGS)?
Note: if collecting signatures on a consent form, select “Yes.”

No, go to question 8.3
Yes, answer questions within table

IF YES
Describe if/how the study will utilize study codes:

If applicable, where will the key [i.e., linked code and identifying information document (for instance, John Doe 
= study ID 001)] be stored and who will have access?

Note: the key should be stored separately from subjects’ completed data documents and accessibility should be 
limited.

The IRB strongly suggests and may require that all data documents (e.g., questionnaire responses, interview 
responses, etc.) do not include or request identifying information (e.g., name, contact information, etc.) from 
participants. If you need to link subjects’ identifying information to subjects’ data documents, use a study ID/code 
on all data documents.

8.3 HOW WILL DATA BE STORED TO ENSURE SECURITY (E.G., PASSWORD PROTECTED 
COMPUTERS, ENCRYPTION) AND LIMITED ACCESS?
Examples of data - questionnaire, interview responses, downloaded online survey data, observation recordings, biological 
samples

Raw data will be stored in Qualtrics, which is password protected and maintained by Virginia Tech. The 
results will then be downloaded onto the Co-Investigator's password-protected computer and the password-
protected Google Drive service which is also maintained by Virginia Tech. 

8.4 WHO WILL HAVE ACCESS TO STUDY DATA?

Only the Principal Investigator and Co-investigators will have access to study data.

8.5 DESCRIBE THE PLANS FOR RETAINING OR DESTROYING STUDY DATA:

Study data will be retained for one year.  At the end of this year, the Principal Investigator and Co-
Investigators will decide whether to retain or destroy study data.

8.6 DOES THIS STUDY REQUEST INFORMATION FROM PARTICIPANTS REGARDING 
ILLEGAL BEHAVIOR?

No, go to question 9.1
Yes, answer questions within table

IF YES
Does the study plan to obtain a Certificate of Confidentiality? 
     No
     Yes (Note: participants must be fully informed of the conditions of the Certificate of Confidentiality within 

the consent process and form)

For more information about Certificates of Confidentiality, visit the following link: 
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http://www.irb.vt.edu/pages/coc.htm

Section 9: Compensation
For more information about compensating subjects, visit the following link: http://www.irb.vt.edu/pages/compensation.htm

9.1 WILL SUBJECTS BE COMPENSATED FOR THEIR PARTICIPATION? 

No, go to question 10.1
Yes, answer questions within table

IF YES
What is the amount of compensation?

Will compensation be prorated?
     Yes, please describe: 
     No, explain why and clarify whether subjects will receive full compensation if they withdraw from the

study? 

Unless justified by the researcher, compensation should be prorated based on duration of study participation. 
Payment must not be contingent upon completion of study procedures. In other words, even if the subject decides 
to withdraw from the study, he/she should be compensated, at least partially, based on what study procedures 
he/she has completed.

Section 10:  Audio / Video Recording
For more information about audio/video recording participants, visit the following link: http://www.irb.vt.edu/pages/recordings.htm

10.1 WILL YOUR STUDY INVOLVE VIDEO AND/OR AUDIO RECORDING?

No, go to question 11.1
Yes, answer questions within table

IF YES
This project involves:
     Audio recordings only
     Video recordings only
     Both video and audio recordings

Provide compelling justification for the use of audio/video recording:

How will data within the recordings be retrieved / transcribed?

How and where will recordings (e.g., tapes, digital data, data backups) be stored to ensure security?

Who will have access to the recordings?

Who will transcribe the recordings?
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When will the recordings be erased / destroyed?

Section 11: Research Involving Students

11.1 DOES THIS PROJECT INCLUDE STUDENTS AS PARTICIPANTS?  

No, go to question 12.1
Yes, answer questions within table

IF YES
Does this study involve conducting research with students of the researcher? 
     No
     Yes, describe safeguards the study will implement to protect against coercion or undue influence for
           participation: 

Note: if it is feasible to use students from a class of students not under the instruction of the researcher, the IRB 
recommends and may require doing so.

Will the study need to access student records (e.g., SAT, GPA, or GRE scores)?
     No
     Yes       

11.2 DOES THIS PROJECT INCLUDE ELEMENTARY, JUNIOR, OR HIGH SCHOOL STUDENTS?

No, go to question 11.3
Yes, answer questions within table

IF YES
Will study procedures be completed during school hours?  
     No 
     Yes
        
       If yes, 

Students not included in the study may view other students’ involvement with the research 
during school time as unfair. Address this issue and how the study will reduce this outcome:

    

Missing out on regular class time or seeing other students participate may influence a student’s 
decision to participate. Address how the study will reduce this outcome:     

Is the school’s approval letter(s) attached to this submission?  
     Yes
     No, project involves Montgomery County Public Schools (MCPS) 
     No, explain why: 

You will need to obtain school approval (if involving MCPS, click here: http://www.irb.vt.edu/pages/mcps.htm). 
Approval is typically granted by the superintendent, principal, and classroom teacher (in that order). Approval by 
an individual teacher is insufficient. School approval, in the form of a letter or a memorandum should accompany 
the approval request to the IRB. 
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11.3 DOES THIS PROJECT INCLUDE COLLEGE STUDENTS?

No, go to question 12.1
Yes, answer questions within table

IF YES
Some college students might be minors. Indicate whether these minors will be included in the research or 
actively excluded:

Included
Actively excluded, describe how the study will ensure that minors will not be included: 

Will extra credit be offered to subjects?
     No 
     Yes 

       If yes, 

What will be offered to subjects as an equal alternative to receiving extra credit without 
participating in this study?

Include a description of the extra credit (e.g., amount) to be provided within question 9.1 (“IF 
YES” table)

Section 12: Research Involving Minors

12.1 DOES THIS PROJECT INVOLVE MINORS (UNDER THE AGE OF 18 IN VIRGINIA)? 
Note: age constituting a minor may differ in other States.

No, go to question 13.1
Yes, answer questions within table

IF YES
Does the project reasonably pose a risk of reports of current threats of abuse and/or suicide?
     No
     Yes, thoroughly explain how the study will react to such reports: 

Note: subjects and parents must be fully informed of the fact that researchers must report threats of suicide or 
suspected/reported abuse to the appropriate authorities within the Confidentiality section of the Consent, Assent, 
and/or Permission documents.

Are you requesting a waiver of parental permission (i.e., parent uninformed of child’s involvement)?
     No, both parents/guardians will provide their permission, if possible.
     No, only one parent/guardian will provide permission. 
     Yes, describe below how your research meets all of the following criteria (A-D):

Criteria A - The research involves no more than minimal risk to the subjects:
Criteria B - The waiver will not adversely affect the rights and welfare of the subjects:
Criteria C - The research could not practicably be carried out without the waiver:
Criteria D - (Optional) Parents will be provided with additional pertinent information after
                   participation:

Is it possible that minor research participants will reach the legal age of consent (18 in Virginia) while 
enrolled in this study?

No
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Yes, will the investigators seek and obtain the legally effective informed consent (in place of the minors’ 
previously provided assent and parents’ permission) for the now-adult subjects for any ongoing interactions 
with the subjects, or analysis of subjects’ data? If yes, explain how: 

For more information about minors reaching legal age during enrollment, visit the following link: 
http://www.irb.vt.edu/pages/assent.htm

The procedure for obtaining assent from minors and permission from the minor’s guardian(s) must be described 
in Section 4 (Consent Process) of this form. 

Section 13: Research Involving Deception
For more information about involving deception in research and for assistance with developing your debriefing form, visit our website 
at http://www.irb.vt.edu/pages/deception.htm 

13.1 DOES THIS PROJECT INVOLVE DECEPTION?  

No, go to question 14.1
Yes, answer questions within table

IF YES
Describe the deception:
       
Why is the use of deception necessary for this project?

Describe the debriefing process:

Provide an explanation of how the study meets all the following criteria (A-D) for an alteration of consent:
Criteria A - The research involves no more than minimal risk to the subjects:
Criteria B - The alteration will not adversely affect the rights and welfare of the subjects:
Criteria C - The research could not practicably be carried out without the alteration:
Criteria D - (Optional) Subjects will be provided with additional pertinent information after participation 

(i.e., debriefing for studies involving deception):

By nature, studies involving deception cannot provide subjects with a complete description of the study during the 
consent process; therefore, the IRB must allow (by granting an alteration of consent) a consent process which 
does not include, or which alters, some or all of the elements of informed consent.

The IRB requests that the researcher use the title “Information Sheet” instead of “Consent Form” on the 
document used to obtain subjects’ signatures to participate in the research. This will adequately reflect the fact 
that the subject cannot fully consent to the research without the researcher fully disclosing the true intent of the 
research.

Section 14: Research Involving Existing Data

14.1 WILL THIS PROJECT INVOLVE THE COLLECTION OR STUDY/ANALYSIS OF EXISTING 
DATA DOCUMENTS, RECORDS, PATHOLOGICAL SPECIMENS, OR DIAGNOSTIC 
SPECIMENS? 
Please note: it is not considered existing data if a researcher transfers to Virginia Tech from another institution and will be 
conducting data analysis of an on-going study.
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No, you are finished with the application
Yes, answer questions within table

IF YES
From where does the existing data originate? 
       
Provide a detailed description of the existing data that will be collected or studied/analyzed:

Is the source of the data public?
     No, continue with the next question
     Yes, you are finished with this application

Will any individual associated with this project (internal or external) have access to or be provided with 
existing data containing information which would enable the identification of subjects:

Directly (e.g., by name, phone number, address, email address, social security number, student ID number), 
or
Indirectly through study codes even if the researcher or research team does not have access to the master 
list linking study codes to identifiable information such as name, student ID number, etc
or
Indirectly through the use of information that could reasonably be used in combination to identify an 
individual (e.g., demographics)

     No, collected/analyzed data will be completely de-identified 
     Yes, 

If yes,

Research will not qualify for exempt review; therefore, if feasible, written consent must be obtained 
from individuals whose data will be collected / analyzed, unless this requirement is waived by the 
IRB.

Will written/signed or verbal consent be obtained from participants prior to the analysis of 
collected data? -select one-

This research protocol represents a contract between all research personnel associated with the project, the 
University, and federal government; therefore, must be followed accordingly and kept current. 

Proposed modifications must be approved by the IRB prior to implementation except where necessary to 
eliminate apparent immediate hazards to the human subjects. 

Do not begin human subjects activities until you receive an IRB approval letter via email.

It is the Principal Investigator's responsibility to ensure all members of the research team who interact with 
research subjects, or collect or handle human subjects data have completed human subjects protection 

training prior to interacting with subjects, or handling or collecting the data.
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----------END----------
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Appendix A.3 Pilot Study Invitation Email 
 
Subject: Invitation to Participate: Pilot Questionnaire for Study on Performance Measurement System 

Implementation 
 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors that affect successful implementation of business 
performance measurement (PM) systems. (In other related work, what we call “factors” may be referred 
to as barriers, obstacles, enablers, etc.). The field study will consist of a survey questionnaire and, 
because of your expertise in this area, we are asking for your help in pilot testing the survey. We would 
like you to complete the survey, which assesses implementation factors as well as implementation 
success, and provide feedback on its content and structure.  
 
To give you additional background, the target respondents for the survey are professionals who were 
involved in leading or facilitating the implementation of a new PM system design or significant redesign, 
including external participants such as consultants. We are seeking a broad sample of organizations 
having implemented new/redesigned PM systems. Participating organizations can represent any 
location, sector, organizational type, or organizational size. The only requirement is that the 
organization (or a sub-unit within a larger organization) should have implemented a new/redesigned PM 
system sometime within the last five years. We are seeking only one respondent from each participating 
organization.  
 
If you are interested and available to help us in pilot testing the survey, please click on the link below 
for more information and access to the pilot survey.  
 
Link to the research survey:  
https://virginiatech.qualtrics.com/SE/?SID=SV_3Fd6RfvMYyHGSXP 
 
The pilot survey will be available until June 16. If you have any questions, please feel free to contact any 
members of the research team by any of the means listed below. Thank you, in advance, for your 
assistance with this research. 
 
Heather Keathley 
Graduate Research Assistant 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
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Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Dr. Geert Letens 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix A.4 Pilot Study Reminder Email
 
Subject: Reminder: Invitation to Participate in a Pilot Questionnaire for Study on Performance 

Measurement System Implementation 
 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors that affect successful implementation of business 
performance measurement (PM) systems. (In other related work, what we call “factors” may be referred 
to as barriers, obstacles, enablers, etc.). The field study will consist of a survey questionnaire and, 
because of your expertise in this area, we are asking for your help in pilot testing the survey. We would 
like you to complete the survey, which assesses implementation factors as well as implementation 
success, and provide feedback on its content and structure.  
 
To give you additional background, the target respondents for the survey are professionals who were 
involved in leading or facilitating the implementation of a new PM system design or significant redesign, 
including external participants such as consultants. We are seeking a broad sample of organizations 
having implemented new/redesigned PM systems. Participating organizations can represent any 
location, sector, organizational type, or organizational size. The only requirement is that the 
organization (or a sub-unit within a larger organization) should have implemented a new/redesigned PM 
system sometime within the last five years. We are seeking only one respondent from each participating 
organization.  
 
If you are interested and available to help us in pilot testing the survey, please click on the link below 
for more information and access to the pilot survey.  
 
Link to the research survey:  
https://virginiatech.qualtrics.com/SE/?SID=SV_3Fd6RfvMYyHGSXP 
 
The pilot survey will be available until June 16. If you have any questions, please feel free to contact any 
members of the research team by any of the means listed below. Thank you, in advance, for your 
assistance with this research. 
 
Heather Keathley 
Graduate Research Assistant 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
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Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Dr. Geert Letens 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Introduction

                                                        

Implementation of Performance Measurement Systems:
Research Study on Factors that Affect Success

In this research study, we are investigating the factors that affect successful implementation
of PM systems. These “factors” may also be called barriers, obstacles, or enablers. The
purpose of this research is to identify the factors that are most strongly related to successful
implementation in order to provide practitioners with strategies to increase the likelihood of
success.
 
You were invited to participate in this study based on your involvement in a PM system
implementation within the last five years. We would like you to complete the survey
questionnaire considering the most recently completed PM system implementation that
you were involved with. Your experiences are important to the success of this study and
we are offering participating organizations a customized confidential report to show how your
organization compares to the aggregate results for each factor we study as well as
implementation outcomes. It is important to note that your responses are completely
confidential and only aggregate information will be used during the general analysis
and reporting. The survey should take about 20- 25 minutes to complete.

Are you interested in participating in this study?

Instructions

Begin Survey No Thanks

Appendix B.1 Field Study Questionnaire
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Instructions
 
As a reminder, please consider your most recent experience with the design/re-design
and completed implementation of a PM system in which you were involved. Throughout the
survey, we ask that you keep in mind this particular implementation experience as you
respond to each question.  Please also review the definitions of the key terms below
which are used throughout the survey.
________________________________________________________________________

Definition of Key Terms

Organization: The overall organization, or organizational sub-unit within an
organization, in which the PM system was implemented.
Performance Measurement (PM) System: Strategic-level system used to monitor and
manage organizational and business performance including measures (i.e., metrics,
indicators, etc.), methods, and tools introduced as part of the new design/re-design of
the system. 
Implementation: Process to put the PM system design/re-design into practice including
the initial execution and deployment of the system.
Performance Measurement (PM) Team: The group of people who led the design and
implementation process, whether a team of leaders (or managers) for the organization
or whether a project team.
PM User: Organizational members who use the results of the PM system (e.g., for
decision-making, strategic management, resource allocation, etc.).
Leaders: The individuals with formal responsibility for directing the organization for
which the PM system was designed and implemented.
Employees: General members of the organization including individuals who may
interact with the PM system (e.g., collecting data, generating reports, etc.) but who do
not necessarily participate in using the results of the PM system.

________________________________________________________________________
 

You are free to skip any question. However, we strongly encourage you to answer all of the
questions as your feedback is very important to us. There is no right or wrong answer to any
question. For consistency, we ask that you complete the survey at one sitting. 
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Section 1

Section 1: About the PM System Implementation

In this section, we are interested in learning about the PM system and the organization in
which the PM system was implemented. As a reminder, please keep in mind only your most
recent experience with implementing a PM system. 

Characteristics of the Organization 

Which of the following best describes the sector in which the organization operates?

Which of the following best describes the industry of the organization?

Private Sector

Public Sector

Not-for-Profit Sector

Other (please specify): 

Agriculture, Forestry, Fishing and Hunting Military

Arts, Entertainment, and Recreation Mining

Broadcasting Primary/Secondary (K-12) Education

College, University, and Adult Education Publishing

Computer and Electronics Manufacturing Real Estate, Rental and Leasing

Construction Religious and Charitable

Finance and Insurance Retail

Government and Public Administration Scientific or Technical Services

Health Care and Social Assistance Software

Hotel and Food Services Telecommunications

Information Services and Data Processing Transportation and Warehousing

Legal Services Utilities

Manufacturing Wholesale

Other (please specify): 
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In what country is the organization located?

Which of the following best describes the size of the organization in terms of number of
employees?

Which of the following best describes the organizational unit?

Section 1 - Page 1/3

Characteristics of the PM System

Which of the following best describes the PM system that was implemented?

Which of the following best describes the type of software application used to support the
PM system?

Small or Medium sized Enterprise (SME) – 250 or fewer employees

Large sized Enterprise – more than 250 employees

Department level

Plant/ Facility level

Business Unit level

Corporate/ Company level

Other (please specify): 

A completely new PM system design

A significant re-design of an existing PM system

A small or moderate re-design of an existing PM system

Spreadsheet application

Enterprise Resource Planning (ERP) system
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Which of the following PM frameworks was the PM system based on?

Did the organization develop a “strategy map” (or causal map, business model, etc.) to
define inter-relationships between strategies/actions and measures?

How many key performance measures were included in the design of the PM system (the
“scorecard”), including financial and non-financial measures?

Packaged application (commercially-available)

Custom-built application

Other (please specify); 

The Balanced Scorecard (Financial, Customer, Internal Process, Learning & Growth)

The Performance Prism (Strategies, Stakeholder Satisfaction, Capabilities, Processes

The Performance Triangle (People, Organization, Management, Environment, Stakeholders)

The Logic Model (Inputs, Processes, Outputs, Outcomes)

The Baldrige Performance Excellence Criteria (Product & Service, Internal Process, Customer,
Financial & Market, Employee, Leadership & Social Responsibility)

EFQM Framework (People Results, Customer Results, Society Results, Key Performance Results)

Other Performance Excellence Framework (please specify): 

Hybrid approach - mixture of more than one framework

We did not use an existing framework but used a customized design

Other (please specify): 

Yes

No

Less than 10 measures

10- 15 measures

16-20 measures

21-30 measures

More than 30 measures
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Please indicate whether there were any performance measures included that relate to each
of the following performance categories:

Section 1 - Page 2/3

Characteristics of the Implementation

Which of the following best describes your role in the PM system design and implementation
process?

Were you a member of the team that led the design and implementation of the PM system?

In what year did the implementation of the PM system begin? 

   Yes No

Product and service measures   

Operational and internal process measures   

Customer-related measures   

Financial measures   

Market-related measures   

Employee-related measures   

Leadership-related measures   

Social responsibility measures   

Member of the team that guided the PM system design and implementation

Top-level leader/ manager in the organization

External facilitator (e.g., external consultant, researcher, etc.)

Other (please specify): 

Yes

No

This year (2016)

Last year (2015)
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How long did it take to completely implement the PM system?

To what extent are the following statements true?

Section 1 - Page 3/3

Section 2

Section 2: Factors that Affect PM System Implementation

In this section, we are interested in your experiences during and immediately following
the implementation process. As a reminder, please keep in mind only your most recent
experience with implementing a PM system design/re-design.

To what extent do you agree with the following statements?

Two years ago (2014)

Three years ago (2013)

Four years ago (2012)

Five years ago (2011)

More than five years ago

Less than 6 months

Between 6 months and one year

Between one year and two years

More than two years

   Not at All
To Some
Extent

To a Moderate
Extent

To a Great
Extent

The PM system was fully implemented.   

The PM system is still being used in the
organization.   

   
Strongly
Disagree

Disagree Tend to
Disagree

Tend
to

Agree
Agree Strongly

Agree
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Section 2 - Page 1/8

To what extent do you agree with the following statements?

During the implementation process, the
most significant barriers to the new PM
system were anticipated and
addressed.

  

People in the organization trusted the
performance data used in the PM
system.

  

During the PM system design/re-design
process, it was difficult to define
meaningful performance measures.

  

In the organization, performance
results were intended for learning and
improvement rather than punishment of
poor performance.

  

The PM information system selected
(such as commercially-available
software, ERP module, or customized
spreadsheet) was appropriate for the
organization.

  

A concise and focused set of
performance measures was selected
for the PM system design/re-design.

  

Employees in the organization
accepted the PM system design/re-
design.

  

The design and implementation
process required more time and effort
than originally expected..

  

The existing IT system had the
capabilities to store and manage
performance data needed for the PM
system.

  

There was buy-in from leaders in the
organization for the PM system.   

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

There were sufficient resources
available for the implementation.   

It was difficult to select performance
measures to quantify the organization's   
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Section 2 - Page 2/8

To what extent do you agree with the following statements?

performance.

Appropriate PM training was provided
to all organizational members
throughout the design and
implementation process.

  

A systematic process was used to
design/re-design the PM system.   

Organizational leaders were involved in
designing and implementing the PM
system.

  

The priority of the PM system remained
high throughout the design and
implementation process.

  

In the organization, the management
style was aligned with the use of the
new PM system design/re-design.

  

The existing communication processes
in the organization were suitable to
support the PM system implementation.

  

Leaders in the organization were
advocates for the PM system.   

A structured framework (such as the
Balanced Scorecard, the Performance
Prism, or Baldrige/EFQM performance
categories) was used as the basis for
the PM system design/re-design.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

The organization had a performance-
driven culture at the time of the PM
system implementation.

  

The performance data used in the PM
system were reliable and valid.   

Employees in the organization had a
positive perception of the PM system.   

The PM information system (such as
commercially-available software, ERP
module, or customized spreadsheet)
provided sufficient data manipulation
and/or analysis capabilities.
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Section 2 - Page 3/8

To what extent do you agree with the following statements?

A gradual approach was used to
deploy the PM system design/re-design
(for example, pilot testing the system,
implementing it in stages, etc.).

  

The PM system was sufficiently
integrated with the existing information
technology in the organization.

  

PM users understood the PM system
design/re-design.   

It was difficult to access the data
needed to implement the performance
measures.

  

The reward/incentive system and the
PM system were aligned.   

Leaders within the organization were
committed to using the PM system.   

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

People in the organization were open
to the changes necessary to implement
the new PM system.

  

Performance measures selected were
cascaded to lower levels in the
organization.

  

In the organization, people were
worried about how results from
performance measures would be used.

  

Employees were involved in the design
and implementation of the PM system.   

Details about the new PM system
design/re-design were communicated
effectively throughout the organization.

  

The set of performance measures
selected enabled the identification of
causal relationships between different
measures, for example, with leading
and lagging measures.

  

The amount of time allocated for
implementation activities was adequate
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Section 2 - Page 4/8

To what extent do you agree with the following statements?

to make the PM system implementation
successful.

  

The set of performance measures
selected was balanced (for example,
between financial and non-financial,
short-term and long-term perspective,
etc.).

  

There were expectations from external
stakeholders (such as customers,
regulatory agencies, or investors) to
develop and use a new PM system.

  

Employees understood how results
from performance measures impacted
the organization's success.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

The management style in the
organization was focused more on
leadership (that is, inspiring,
motivating, listening, empowering
people, etc.) than on control.

  

The information technology that
supported the PM system was easy to
use.

  

Employees received adequate training
to support the PM implementation.   

A detailed implementation plan for the
PM system was developed (for
example, assigning ownership, defining
roles and responsibilities, defining data
collection procedures, etc.).

  

The performance data used in the PM
system were accurate.   

Rewards and recognition were linked to
performance measures.   

PM users were involved in the design
and implementation process.   

The PM team had representation from
key functional areas and stakeholder   
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Section 2 - Page 5/8

To what extent do you agree with the following statements?

groups.

In the organization, employees were
empowered to make decisions and
resolve problems.

  

The amount of effort required to
implement the PM system was
reasonable.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

Leaders were distracted from the
design and implementation process by
other major initiatives or projects.

  

There was clear communication about
the purpose and intended benefits of
the PM system design/re-design.

  

People in the organization resisted
implementation of the PM system.   

Data collection procedures were
automated to the extent possible.   

There was a clear need to design/re-
design the PM system.   

The capabilities of the existing IT
system were adequate to support the
PM system implementation.

  

The benefits obtained from
implementing the PM system were
communicated throughout the
organization.

  

A structured approach was used to
implement the PM system.   

The culture of the organization was
supportive during implementation of the
PM system.

  

The PM system was adequately
integrated with existing sub-systems
(for example, budgeting, planning,
quality, continuous improvement, etc.).
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Section 2 - Page 6/8

To what extent do you agree with the following statements?

Section 2 - Page 7/8

To what extent do you agree with the following statements?

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

The design/re-design of the PM system
was aligned with the organization's
strategy.

  

Employees understood the purpose of
implementing the new PM system
design/re-design.

  

Organizational leaders provided
support during the PM system design
and implementation.

  

The PM team had the autonomy to
make necessary decisions throughout
the design and implementation
process.

  

Changes in the external environment
(such as government regulations,
political environment, etc.) influenced
decisions about the PM system.

  

PM users had sufficient knowledge and
skills about performance measurement
to use the PM system.

  

Performance reports were
automatically generated and delivered
to PM users.

  

PM users received adequate training to
use the PM system.   

The organization had a clearly-defined
vision and strategy on which to base
the PM system design/re-design.

  

The performance measures selected
were appropriate for the organization.   

Strongly Tend to
Tend

to Strongly
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Section 2 - Page 8/8

Section 3

Section 3: Success of PM System Implementation

In this section, we are interested in your perception about the success of the PM system
implementation – that is, the outcomes experienced once the implementation process
was complete. As a reminder, please keep in mind your most recent experience
implementing a PM system design/re-design.

To what extent do you agree with the following statements?

   Disagree Disagree Disagree Agree Agree Agree

Members of the PM team had sufficient
knowledge and skills about
performance measurement.

  

The data required for the PM system
were available.   

During the implementation process,
performance information and review
findings were communicated to all
stakeholders.

  

The amount of money allocated to the
implementation process was adequate
to make the PM system implementation
successful.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

Performance information was used to
make decisions.   

Procedures for collecting performance
data were systematic.   

PM users in the organization
understood how to use the PM system.   

Performance data were collected on a
timely basis.   

Most, or all, of the performance
measures included in the PM system   
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Section 3 - Page 1/3

To what extent do you agree with the following statements?

design/re-design were actually used.

Organizational performance improved
after implementing the PM system.   

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

PM users were satisfied with the PM
system.   

Performance results were used to verify
causal relationships between different
performance measures.

  

The methods and tools used to collect
performance data were effective.   

All PM activities were integrated into
routine business practices.   

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

People in the organization were held
accountable for results on performance
measures.

  

Management activities, such as
decision making and allocating
resources, improved after implementing
the PM system.

  

PM users received results on key
performance measures on a regular
basis.

  

The PM system was used to evaluate
how the organization was doing (for
example, trends over time, comparing
actual performance against goals, etc.).

  

PM users believed that using the PM
system was important for the
organization.

  

Performance portrayals and/or reports
were concise and meaningful.   

Using the PM system became an
important part of the culture in the
organization.

  

Performance measures were adjusted
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Section 3 - Page 2/3

To what extent do you agree with the following statements?

Section 3 - Page 3/3

when necessary (such as phasing out
measures that didn’t work, introducing
new measures when needed, etc.).

  

Once problems or opportunities were
identified, potential improvement
actions were defined.

  

The PM system was efficient to use.   

People in the organization were
provided with rewards or incentives
based on performance results.

  

   
Strongly
Disagree Disagree

Tend to
Disagree

Tend
to

Agree Agree
Strongly
Agree

The PM system (including performance
measures, data collection mechanisms,
and portrayals) was deployed
throughout the organization.

  

This organization's investment in the
PM system was worth the effort.   

Performance results were used for
reflection and learning (for example,
updating the organizational strategy,
determining performance drivers, etc.).

  

PM users had a positive perception of
the PM system.   

Decisions made based on performance
results were put into action.   

PM users revised hypothesized causal
relationships based on new evidence.   

Business processes improved as a
result of implementing the PM system.   

Performance measures and the PM
system in general were evaluated and
improved.

  

Implementation of the PM system was
successful.   
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Powered by Qualtrics

Thank You and Exit

Thank You for Your Participation!

If you would like to receive a confidential, customized report summarizing how your
experience compares to other participants’ experiences, please enter an email address
below:
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Institutional Review Board
Research Protocol

Once complete, upload this form as a Word document to the IRB Protocol Management System: https://secure.research.vt.edu/irb

Section 1: General Information
1.1 DO ANY OF THE INVESTIGATORS OF THIS PROJECT HAVE A REPORTABLE CONFLICT 

OF INTEREST? (http://www.irb.vt.edu/pages/researchers.htm#conflict)

No 
Yes, explain:

1.2 IS THIS RESEARCH SPONSORED OR SEEKING SPONSORED FUNDS?

No, go to question 2.1
Yes, answer questions within table

IF YES
Provide the name of the sponsor [if NIH, specify department]: Royal Military Academy, Belgium

Is this project receiving or seeking federal funds?
     No
     Yes 

If yes, 

Does the grant application, OSP proposal, or “statement of work” related to this project include 
activities involving human subjects that are not covered within this IRB application?

No, all human subject activities are covered in this IRB application
Yes, however these activities will be covered in future VT IRB applications, these activities 
include: 
Yes, however these activities have been covered in past VT IRB applications, the IRB 
number(s) are as follows: 14-118; 16-016; 16-568
Yes, however these activities have been or will be reviewed by another institution’s IRB, the 
name of this institution is as follows: 
Other, explain: 

Is Virginia Tech the primary awardee or the coordinating center of this grant?
No, provide the name of the primary institution: 
Yes

Section 2: Justification

2.1 DESCRIBE THE BACKGROUND, PURPOSE, AND ANTICIPATED FINDINGS OF THIS 
STUDY:

This study is focused on evaluating barriers and enablers, more generally referred to as factors, that affect 
the implementation of organizational Performance Measurement (PM) systems. A comprehensive literature 
review was conducted as part of previous research, which identified several dozen factors that affect PM 
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system implementation. This research aims to study the experiences of organizations that have 
implemented a new design or significant re-design of a PM system in the past three years. In addition, the 
results of this study will investigate if there are differences in experiences based on several moderating 
variables including the organizational context and type of PM system that was adopted. 

The study will be based on a questionnaire and statistical analyses will be used to evaluate the relative 
strength of effect of each factor in implementation success, as well as inter-relationships among the 
factors.

2.2 EXPLAIN WHAT THE RESEARCH TEAM PLANS TO DO WITH THE STUDY RESULTS:
For example - publish or use for dissertation

This study is part of the co-investigator's dissertation research. The results will be published in academic 
journal papers and included as part of a manuscript-style dissertation.

Section 3: Recruitment

3.1 DESCRIBE THE SUBJECT POOL, INCLUDING INCLUSION AND EXCLUSION CRITERIA 
AND NUMBER OF SUBJECTS:
Examples of inclusion/exclusion criteria - gender, age, health status, ethnicity

Participants will include professionals in any organizational setting who were involved in leading or 
facilitating the implementation of a new PM system design or significant redesign within the past five years. 
The study will consist of a voluntary sample from a set of related interest groups including: 1) groups 
related to professional societies (i.e., American Society for Engineering Management and the Performance 
Measurement Association), 2) related social media groups (i.e., Linked-In Performance Measurement 
Group), 3) Malcolm Baldrige/State Quality/ International Quality Award winners, 4) prominent authors 
identified from a previous systematic literature review, and 5) professional contacts  in the investigator’s 
and co-investigators’ research networks. The expected number of participants is approximately 250.

3.2 WILL EXISTING RECORDS BE USED TO IDENTIFY AND CONTACT / RECRUIT SUBJECTS?
Examples of existing records - directories, class roster, university records, educational records

No, go to question 3.3
Yes, answer questions within table

IF YES
Are these records private or public?
     Public
     Private, describe the researcher’s privilege to the records: 

Will student, faculty, and/or staff records or contact information be requested from the University?
     No
     Yes, provide a description under Section 14 (Research Involving Existing Data) below.

3.3 DESCRIBE RECRUITMENT METHODS, INCLUDING HOW THE STUDY WILL BE 
ADVERTISED OR INTRODUCED TO SUBJECTS:

Recruitment for this study will be primarily through cold contacts (i.e., invitation emails) to the related 
groups identified in section 3.2. In addition, the study will be advertised at two related conferences: the 
Industrial and Systems Engineering Research Conference in May, 2016 and the Performance Measurement 
Association International Conference in June, 2016. 

In addition to the initial invitation email, non-respondents will be sent follow-up 'reminder' emails two weeks 
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and one week prior to the submission deadline.

3.4 PROVIDE AN EXPLANATION FOR CHOOSING THIS POPULATION:
Note: the IRB must ensure that the risks and benefits of participating in a study are distributed equitably among the general
population and that a specific population is not targeted because of ease of recruitment. 

Participants who were involved in leading or facilitating a recent PM system design or significant re-design 
were chosen, as they would have direct experience with the implementation process as well as any factors 
that were present during their process. Due to the relatively unique nature of these implementation projects, 
a time period of five years was chosen to ensure that the participants will be able to recall sufficient detail. 

The various sampling groups were identified because they are most likely to have implemented a PM 
system. Specifically, quality award applicants generally must have a PM system in place and the interest 
groups related to social media and professional societies regularly work with this type of system and are 
likely to have participated in a PM system implementation.

Section 4: Consent Process
For more information about consent process and consent forms visit the following link: http://www.irb.vt.edu/pages/consent.htm

If feasible, researchers are advised and may be required to obtain signed consent from each participant unless obtaining 
signatures leads to an increase of risk (e.g., the only record linking the subject and the research would be the consent document 
and the principal risk would be potential harm resulting in a breach of confidentiality). Signed consent is typically not required 
for low risk questionnaires (consent is implied) unless audio/video recording or an in-person interview is involved. If researchers 
will not be obtaining signed consent, participants must, in most cases, be supplied with consent information in a different format 
(e.g., in recruitment document, at the beginning of survey instrument, read to participant over the phone, information sheet 
physically or verbally provided to participant).

4.1 CHECK ALL OF THE FOLLOWING THAT APPLY TO THIS STUDY’S CONSENT PROCESS:

Verbal consent will be obtained from participants 
Signed consent will be obtained from participants 
Consent will be implied from the return of completed questionnaire. Note: The IRB recommends providing consent information 
in a recruitment document or at the beginning of the questionnaire (if the study only involves implied consent, skip to Section 5 
below)
Other, describe: 

4.2 PROVIDE A GENERAL DESCRIPTION OF THE PROCESS THE RESEARCH TEAM WILL USE 
TO OBTAIN AND MAINTAIN INFORMED CONSENT:

The survey questionnaire will begin with an introduction page that will include concise information 
regarding participation and consent. After reviewing this information, the participant will have the option to 
continue and complete the survey or decline to participate and exit the survey. Consent will be implied by 
completion of the survey questionnaire. 

4.3 WHO, FROM THE RESEARCH TEAM, WILL BE OVERSEEING THE PROCESS AND 
OBTAINING CONSENT FROM SUBJECTS?

4.4 WHERE WILL THE CONSENT PROCESS TAKE PLACE?

4.5 DURING WHAT POINT IN THE STUDY PROCESS WILL CONSENTING OCCUR?
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Note: unless waived by the IRB, participants must be consented before completing any study procedure, including screening 
questionnaires.

4.6 IF APPLICABLE, DESCRIBE HOW THE RESEARCHERS WILL GIVE SUBJECTS AMPLE 
TIME TO REVIEW THE CONSENT DOCUMENT BEFORE SIGNING:
Note: typically applicable for complex studies, studies involving more than one session, or studies involving more of a risk to 
subjects.

Not applicable

Section 5: Procedures

5.1 PROVIDE A STEP-BY-STEP THOROUGH EXPLANATION OF ALL STUDY PROCEDURES 
EXPECTED FROM STUDY PARTICIPANTS, INCLUDING TIME COMMITMENT & 
LOCATION:

1. Researchers will identify potential participants through evaluation of public records (i.e., quality award 
applications and membership in related interest groups) and through advertising the study with flyers at 
related conferences. 
2. The invitation email will be sent to professionals who are identified as potential participants, which will 
include a link to the survey. This invitation email will include directions to identify the correct person to 
complete the survey in cases where an organization is identified. Professional societies will first receive a 
request for assistance email, which will request that the invitation email be sent to the society member 
listserve.
3. Identified participants will complete the online questionnaire (offered through VT Qualtrics) by clicking 
the link in the invitation email. The survey will take approximately 20-25 minutes to complete. 
4. Participants will be given the option to provide an email address at the end of the survey to receive a 
summary of the results of the study. 
5. Non-respondents will be sent a follow-up 'reminder' email two weeks and one week prior to the 
submission deadline.

5.2 DESCRIBE HOW DATA WILL BE COLLECTED AND RECORDED: 

Survey responses will be collected using Qualtrics.  Data analyses will be conducted using Excel and SPSS.  
Information will be recorded and stored on VT Google Drive.

5.3 DOES THE PROJECT INVOLVE ONLINE RESEARCH ACTIVITES (INCLUDES 
ENROLLMENT, RECRUITMENT, SURVEYS)?
View the “Policy for Online Research Data Collection Activities Involving Human Subjects” at 
http://www.irb.vt.edu/documents/onlinepolicy.pdf

No, go to question 6.1
Yes, answer questions within table

IF YES
Identify the service / program that will be used:
     www.survey.vt.edu, go to question 6.1
     SONA, go to question 6.1
     Qualtrics, go to question 6.1
     Center for Survey Research, go to question 6.1
     Other 
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IF OTHER: 
     Name of service / program: 
     URL: 
     This service is…
                                        Included on the list found at: http://www.irb.vt.edu/pages/validated.htm                        
                                        Approved by VT IT Security 
                                        An external service with proper SSL or similar encryption (https://) on the login (if 

applicable) and all other data collection pages.
None of the above (note: only permissible if this is a collaborative project in which 
VT individuals are only responsible for data analysis, consulting, or recruitment)

Section 6: Risks and Benefits

6.1 WHAT ARE THE POTENTIAL RISKS (E.G., EMOTIONAL, PHYSICAL, SOCIAL, LEGAL, 
ECONOMIC, OR DIGNITY) TO STUDY PARTICIPANTS? 

The Principal investigator and Co-investigators do not see any potential risks for participants.  The survey is 
anonymous and we are asking for participants’ perceptions of a PM system implementation in which they 
have participated.

6.2 EXPLAIN THE STUDY’S EFFORTS TO REDUCE POTENTIAL RISKS TO SUBJECTS:

Participants’ responses to the survey will be anonymous.

6.3 WHAT ARE THE DIRECT OR INDIRECT ANTICIPATED BENEFITS TO STUDY 
PARTICIPANTS AND/OR SOCIETY?

This study will provide information on the factors that affect the successful implementation of PM systems. 
By understanding the relative effects and inter-relationships among these factors, practitioners can design 
more effective implementation strategies and improve the success of the implementation project and, 
ultimately, the PM system. Participants will be offered an optional confidential report, which will provide 
information on the importance of factors in addition to analysis of how their results compare to the overall 
results of the study. This report will remain confidential as the participants will not be asked to disclose the 
name of their organization and the results will be sent to an email address provided at the end of the survey 
allowing for a confidential comparative analysis.

Section 7: Full Board Assessment

7.1 DOES THE RESEARCH INVOLVE MICROWAVES/X-RAYS, OR GENERAL ANESTHESIA OR 
SEDATION?

No
Yes

7.2 DO RESEARCH ACTIVITIES INVOLVE PRISONERS, PREGNANT WOMEN, FETUSES, 
HUMAN IN VITRO FERTILIZATION, OR INDIVIDUALS WITH MENTAL DISORDERS?

No, go to question 7.3
Yes, answer questions within table

IF YES
This research involves:
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     Prisoners
     Pregnant women     Fetuses     Human in vitro fertilization
     Individuals with a mental disorder

7.3 DOES THIS STUDY INVOLVE MORE THAN MINIMAL RISK TO STUDY PARTICIPANTS?
Minimal risk means that the probability and magnitude of harm or discomfort anticipated in the research are not greater in and 
of themselves than those ordinarily encountered in daily activities or during the performance of routine physical or psychological 
examinations or tests. Examples of research involving greater than minimal risk include collecting data about abuse or illegal
activities. Note: if the project qualifies for Exempt review (http://www.irb.vt.edu/pages/categories.htm), it will not need to go to 
the Full Board.

No
Yes

IF YOU ANSWERED “YES” TO ANY ONE OF THE ABOVE QUESTIONS, 7.1, 7.2, OR 7.3, THE BOARD MAY REVIEW THE 
PROJECT’S APPLICATION MATERIALS AT ITS MONTHLY MEETING. VIEW THE FOLLOWING LINK FOR DEADLINES 
AND ADDITIONAL INFORMATION: http://www.irb.vt.edu/pages/deadlines.htm

Section 8: Confidentiality / Anonymity
For more information about confidentiality and anonymity visit the following link: http://www.irb.vt.edu/pages/confidentiality.htm

8.1 WILL PERSONALLY IDENTIFYING STUDY RESULTS OR DATA BE RELEASED TO 
ANYONE OUTSIDE OF THE RESEARCH TEAM? 
For example – to the funding agency or outside data analyst, or participants identified in publications with individual consent 

No
Yes, to whom will identifying data be released? 

8.2 WILL THE RESEARCH TEAM COLLECT AND/OR RECORD PARTICIPANT IDENTIFYING 
INFORMATION (E.G., NAME, CONTACT INFORMATION, VIDEO/AUDIO RECORDINGS)?
Note: if collecting signatures on a consent form, select “Yes.”

No, go to question 8.3
Yes, answer questions within table

IF YES
Describe if/how the study will utilize study codes:

If applicable, where will the key [i.e., linked code and identifying information document (for instance, John Doe 
= study ID 001)] be stored and who will have access?

Note: the key should be stored separately from subjects’ completed data documents and accessibility should be 
limited.

The IRB strongly suggests and may require that all data documents (e.g., questionnaire responses, interview 
responses, etc.) do not include or request identifying information (e.g., name, contact information, etc.) from 
participants. If you need to link subjects’ identifying information to subjects’ data documents, use a study ID/code 
on all data documents.

8.3 HOW WILL DATA BE STORED TO ENSURE SECURITY (E.G., PASSWORD PROTECTED 
COMPUTERS, ENCRYPTION) AND LIMITED ACCESS?
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Examples of data - questionnaire, interview responses, downloaded online survey data, observation recordings, biological 
samples

Raw data will be stored in Qualtrics, which is password protected and maintained by Virginia Tech. The 
results will then be downloaded onto the Co-Investigator's password-protected computer and the password-
protected Google Drive service which is also maintained by Virginia Tech. 

8.4 WHO WILL HAVE ACCESS TO STUDY DATA?

Only the Principal Investigator and Co-investigators will have access to study data.

8.5 DESCRIBE THE PLANS FOR RETAINING OR DESTROYING STUDY DATA:

Study data will be retained for one year.  At the end of this year, the Principal Investigator and Co-
Investigators will decide whether to retain or destroy study data.

8.6 DOES THIS STUDY REQUEST INFORMATION FROM PARTICIPANTS REGARDING 
ILLEGAL BEHAVIOR?

No, go to question 9.1
Yes, answer questions within table

IF YES
Does the study plan to obtain a Certificate of Confidentiality? 
     No
     Yes (Note: participants must be fully informed of the conditions of the Certificate of Confidentiality within 

the consent process and form)

For more information about Certificates of Confidentiality, visit the following link: 
http://www.irb.vt.edu/pages/coc.htm

Section 9: Compensation
For more information about compensating subjects, visit the following link: http://www.irb.vt.edu/pages/compensation.htm

9.1 WILL SUBJECTS BE COMPENSATED FOR THEIR PARTICIPATION? 

No, go to question 10.1
Yes, answer questions within table

IF YES
What is the amount of compensation?

Will compensation be prorated?
     Yes, please describe: 
     No, explain why and clarify whether subjects will receive full compensation if they withdraw from the

study? 

Unless justified by the researcher, compensation should be prorated based on duration of study participation. 
Payment must not be contingent upon completion of study procedures. In other words, even if the subject decides 
to withdraw from the study, he/she should be compensated, at least partially, based on what study procedures 
he/she has completed.
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Section 10:  Audio / Video Recording
For more information about audio/video recording participants, visit the following link: http://www.irb.vt.edu/pages/recordings.htm

10.1 WILL YOUR STUDY INVOLVE VIDEO AND/OR AUDIO RECORDING?

No, go to question 11.1
Yes, answer questions within table

IF YES
This project involves:
     Audio recordings only
     Video recordings only
     Both video and audio recordings

Provide compelling justification for the use of audio/video recording:

How will data within the recordings be retrieved / transcribed?

How and where will recordings (e.g., tapes, digital data, data backups) be stored to ensure security?

Who will have access to the recordings?

Who will transcribe the recordings?

When will the recordings be erased / destroyed?

Section 11: Research Involving Students

11.1 DOES THIS PROJECT INCLUDE STUDENTS AS PARTICIPANTS?  

No, go to question 12.1
Yes, answer questions within table

IF YES
Does this study involve conducting research with students of the researcher? 
     No
     Yes, describe safeguards the study will implement to protect against coercion or undue influence for
           participation: 

Note: if it is feasible to use students from a class of students not under the instruction of the researcher, the IRB 
recommends and may require doing so.

Will the study need to access student records (e.g., SAT, GPA, or GRE scores)?
     No
     Yes       

11.2 DOES THIS PROJECT INCLUDE ELEMENTARY, JUNIOR, OR HIGH SCHOOL STUDENTS?
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No, go to question 11.3
Yes, answer questions within table

IF YES
Will study procedures be completed during school hours?  
     No 
     Yes
        
       If yes, 

Students not included in the study may view other students’ involvement with the research 
during school time as unfair. Address this issue and how the study will reduce this outcome:

    

Missing out on regular class time or seeing other students participate may influence a student’s 
decision to participate. Address how the study will reduce this outcome:     

Is the school’s approval letter(s) attached to this submission?  
     Yes
     No, project involves Montgomery County Public Schools (MCPS) 
     No, explain why: 

You will need to obtain school approval (if involving MCPS, click here: http://www.irb.vt.edu/pages/mcps.htm). 
Approval is typically granted by the superintendent, principal, and classroom teacher (in that order). Approval by 
an individual teacher is insufficient. School approval, in the form of a letter or a memorandum should accompany 
the approval request to the IRB. 

11.3 DOES THIS PROJECT INCLUDE COLLEGE STUDENTS?

No, go to question 12.1
Yes, answer questions within table

IF YES
Some college students might be minors. Indicate whether these minors will be included in the research or 
actively excluded:

Included
Actively excluded, describe how the study will ensure that minors will not be included: 

Will extra credit be offered to subjects?
     No 
     Yes 

       If yes, 

What will be offered to subjects as an equal alternative to receiving extra credit without 
participating in this study?

Include a description of the extra credit (e.g., amount) to be provided within question 9.1 (“IF 
YES” table)

Section 12: Research Involving Minors
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12.1 DOES THIS PROJECT INVOLVE MINORS (UNDER THE AGE OF 18 IN VIRGINIA)? 
Note: age constituting a minor may differ in other States.

No, go to question 13.1
Yes, answer questions within table

IF YES
Does the project reasonably pose a risk of reports of current threats of abuse and/or suicide?
     No
     Yes, thoroughly explain how the study will react to such reports: 

Note: subjects and parents must be fully informed of the fact that researchers must report threats of suicide or 
suspected/reported abuse to the appropriate authorities within the Confidentiality section of the Consent, Assent, 
and/or Permission documents.

Are you requesting a waiver of parental permission (i.e., parent uninformed of child’s involvement)?
     No, both parents/guardians will provide their permission, if possible.
     No, only one parent/guardian will provide permission. 
     Yes, describe below how your research meets all of the following criteria (A-D):

Criteria A - The research involves no more than minimal risk to the subjects:
Criteria B - The waiver will not adversely affect the rights and welfare of the subjects:
Criteria C - The research could not practicably be carried out without the waiver:
Criteria D - (Optional) Parents will be provided with additional pertinent information after
                   participation:

Is it possible that minor research participants will reach the legal age of consent (18 in Virginia) while 
enrolled in this study?

No
Yes, will the investigators seek and obtain the legally effective informed consent (in place of the minors’ 
previously provided assent and parents’ permission) for the now-adult subjects for any ongoing interactions 
with the subjects, or analysis of subjects’ data? If yes, explain how: 

For more information about minors reaching legal age during enrollment, visit the following link: 
http://www.irb.vt.edu/pages/assent.htm

The procedure for obtaining assent from minors and permission from the minor’s guardian(s) must be described 
in Section 4 (Consent Process) of this form. 

Section 13: Research Involving Deception
For more information about involving deception in research and for assistance with developing your debriefing form, visit our website 
at http://www.irb.vt.edu/pages/deception.htm 

13.1 DOES THIS PROJECT INVOLVE DECEPTION?  

No, go to question 14.1
Yes, answer questions within table

IF YES
Describe the deception:
       
Why is the use of deception necessary for this project?
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Describe the debriefing process:

Provide an explanation of how the study meets all the following criteria (A-D) for an alteration of consent:
Criteria A - The research involves no more than minimal risk to the subjects:
Criteria B - The alteration will not adversely affect the rights and welfare of the subjects:
Criteria C - The research could not practicably be carried out without the alteration:
Criteria D - (Optional) Subjects will be provided with additional pertinent information after participation 

(i.e., debriefing for studies involving deception):

By nature, studies involving deception cannot provide subjects with a complete description of the study during the 
consent process; therefore, the IRB must allow (by granting an alteration of consent) a consent process which 
does not include, or which alters, some or all of the elements of informed consent.

The IRB requests that the researcher use the title “Information Sheet” instead of “Consent Form” on the 
document used to obtain subjects’ signatures to participate in the research. This will adequately reflect the fact 
that the subject cannot fully consent to the research without the researcher fully disclosing the true intent of the 
research.

Section 14: Research Involving Existing Data
14.1 WILL THIS PROJECT INVOLVE THE COLLECTION OR STUDY/ANALYSIS OF EXISTING 

DATA DOCUMENTS, RECORDS, PATHOLOGICAL SPECIMENS, OR DIAGNOSTIC 
SPECIMENS? 
Please note: it is not considered existing data if a researcher transfers to Virginia Tech from another institution and will be 
conducting data analysis of an on-going study.

No, you are finished with the application
Yes, answer questions within table

IF YES
From where does the existing data originate? 
       
Provide a detailed description of the existing data that will be collected or studied/analyzed:

Is the source of the data public?
     No, continue with the next question
     Yes, you are finished with this application

Will any individual associated with this project (internal or external) have access to or be provided with 
existing data containing information which would enable the identification of subjects:

Directly (e.g., by name, phone number, address, email address, social security number, student ID number), 
or
Indirectly through study codes even if the researcher or research team does not have access to the master 
list linking study codes to identifiable information such as name, student ID number, etc
or
Indirectly through the use of information that could reasonably be used in combination to identify an 
individual (e.g., demographics)

     No, collected/analyzed data will be completely de-identified 
     Yes, 

If yes,
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Research will not qualify for exempt review; therefore, if feasible, written consent must be obtained 
from individuals whose data will be collected / analyzed, unless this requirement is waived by the 
IRB.

Will written/signed or verbal consent be obtained from participants prior to the analysis of 
collected data? -select one-

This research protocol represents a contract between all research personnel associated with the project, the 
University, and federal government; therefore, must be followed accordingly and kept current. 

Proposed modifications must be approved by the IRB prior to implementation except where necessary to 
eliminate apparent immediate hazards to the human subjects. 

Do not begin human subjects activities until you receive an IRB approval letter via email.

It is the Principal Investigator's responsibility to ensure all members of the research team who interact with 
research subjects, or collect or handle human subjects data have completed human subjects protection 

training prior to interacting with subjects, or handling or collecting the data.

----------END----------
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Appendix B.3.1: Field Study Invitation Email – Professional Societies

Subject: Invitation to Participate in a Study on Performance Measurement System Implementation 
 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
As a member of [name of  society/group], you have been identified as either a potential participant in 
this research study or someone who may have research or professional contacts who may be interested 
in participating. We are seeking a broad sample of organizations having implemented new/redesigned 
PM systems – participating organizations can represent any location, sector, organizational type, or 
organizational size. The only requirement is that the organization (or a sub-unit within a larger 
organization) should have implemented a new/redesigned PM system sometime within the last five 
years. For the purpose of this research study, we are focused on organizational or strategic-level PM 
systems and define implementation to include initial execution and complete deployment of a new or 
significantly redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in your network, please forward this e-mail to the person who 
should complete the survey.  
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
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Thank you, 
 
Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix B.3.2: Field Study Invitation Email – Quality Award 

Subject: Invitation to Participate in a Study on Performance Measurement System Implementation 
 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
As a [name of quality award] winner, your organization has been identified as a potential participant in 
this research study because you may have implemented a new/redesigned PM system within the last 
five years. We are seeking a broad sample of organizations having implemented new/redesigned PM 
systems – participating organizations can represent any location, sector, organizational type, or 
organizational size. The only requirement is that the organization (or a sub-unit within a larger 
organization) should have implemented a new/redesigned PM system sometime within the last five 
years. For the purpose of this research study, we are focused on organizational or strategic-level PM 
systems and define implementation to include initial execution and complete deployment of a new or 
significantly redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in another organization, please forward this e-mail to the person 
who should complete the survey.  
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
Thank you, 
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Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix B.3.3: Field Study Invitation Email – Research Network

Subject: Invitation to Participate in a Study on Performance Measurement System Implementation 
 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
Because of your expertise in the area of PM systems, you have been identified as either a potential 
participant in this research study or someone who may have research or professional contacts who may 
be interested in participating. We are seeking a broad sample of organizations having implemented 
new/redesigned PM systems – participating organizations can represent any location, sector, 
organizational type, or organizational size. The only requirement is that the organization (or a sub-unit 
within a larger organization) should have implemented a new/redesigned PM system sometime within 
the last five years. For the purpose of this research study, we are focused on organizational or strategic-
level PM systems and define implementation to include initial execution and complete deployment of a 
new or significantly redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in your network, please forward this e-mail to the person who 
should complete the survey.  
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
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Thank you, 
 
Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix B.3.4: Field Study Invitation Email – Authors

Subject: Invitation to Participate in a Study on Performance Measurement System Implementation 
 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
A comprehensive literature review was conducted as part of this research and you were identified as an 
expert in this area who may either be a potential participant for this research study or someone who 
may have research or professional contacts who may be interested in participating. We are seeking a 
broad sample of organizations having implemented new/redesigned PM systems – participating 
organizations can represent any location, sector, organizational type, or organizational size. The only 
requirement is that the organization (or a sub-unit within a larger organization) should have 
implemented a new/redesigned PM system sometime within the last five years. For the purpose of this 
research study, we are focused on organizational or strategic-level PM systems and define 
implementation to include initial execution and complete deployment of a new or significantly 
redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in your network, please forward this e-mail to the person who 
should complete the survey.  
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
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Thank you, 
 
Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix B.4.1 Field Study Reminder Email – Professional Societies

Subject: Reminder: Invitation to Participate in a Study on Performance Measurement System 
Implementation 

 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
As a member of [name of  society/group], you have been identified as either a potential participant in 
this research study or someone who may have research or professional contacts who may be interested 
in participating. We are seeking a broad sample of organizations having implemented new/redesigned 
PM systems – participating organizations can represent any location, sector, organizational type, or 
organizational size. The only requirement is that the organization (or a sub-unit within a larger 
organization) should have implemented a new/redesigned PM system sometime within the last five 
years. For the purpose of this research study, we are focused on organizational or strategic-level PM 
systems and define implementation to include initial execution and complete deployment of a new or 
significantly redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in your network, please forward this e-mail to the person who 
should complete the survey. If you have already forwarded the initial invitation to someone in your 
organization or network, please forward this email to ensure that they also receive the reminder. 
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
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concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
 
Thank you, 
 
Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix B.4.2 Field Study Reminder Email – Quality Award

Subject: Reminder: Invitation to Participate in a Study on Performance Measurement System 
Implementation 

 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
As a [name of quality award] winner, your organization has been identified as a potential participant in 
this research study because you may have implemented a new/redesigned PM system within the last 
five years. We are seeking a broad sample of organizations having implemented new/redesigned PM 
systems – participating organizations can represent any location, sector, organizational type, or 
organizational size. The only requirement is that the organization (or a sub-unit within a larger 
organization) should have implemented a new/redesigned PM system sometime within the last five 
years. For the purpose of this research study, we are focused on organizational or strategic-level PM 
systems and define implementation to include initial execution and complete deployment of a new or 
significantly redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in another organization, please forward this e-mail to the person 
who should complete the survey. If you have already forwarded the initial invitation to someone in 
your organization or network, please forward this email to ensure that they also receive the reminder. 
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
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concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
Thank you, 
 
Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix B.4.3 Field Study Reminder Email – Research Network

Subject: Reminder: Invitation to Participate in a Study on Performance Measurement System 
Implementation 

 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
Because of your expertise in the area of PM systems, you have been identified as either a potential 
participant in this research study or someone who may have research or professional contacts who may 
be interested in participating. We are seeking a broad sample of organizations having implemented 
new/redesigned PM systems – participating organizations can represent any location, sector, 
organizational type, or organizational size. The only requirement is that the organization (or a sub-unit 
within a larger organization) should have implemented a new/redesigned PM system sometime within 
the last five years. For the purpose of this research study, we are focused on organizational or strategic-
level PM systems and define implementation to include initial execution and complete deployment of a 
new or significantly redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in your network, please forward this e-mail to the person who 
should complete the survey. If you have already forwarded the initial invitation to someone in your 
organization or network, please forward this email to ensure that they also receive the reminder. 
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
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concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
 
Thank you, 
 
Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Appendix B.4.4 Field Study Reminder Email – Authors

Subject: Reminder: Invitation to Participate in a Study on Performance Measurement System 
Implementation 

 
As part of a joint research project between Virginia Tech and the Royal Military Academy in Belgium, we 
are conducting an empirical field study of the factors (e.g., barriers, enablers, obstacles, etc.) that affect 
successful implementation of business performance measurement (PM) systems. The purpose of this 
study is to identify the factors most strongly related to successful implementation and our aim is to 
provide practitioners with strategies to increase the likelihood of successful implementation. 
 
A comprehensive literature review was conducted as part of this research and you were identified as an 
expert in this area who may either be a potential participant for this research study or someone who 
may have research or professional contacts who may be interested in participating. We are seeking a 
broad sample of organizations having implemented new/redesigned PM systems – participating 
organizations can represent any location, sector, organizational type, or organizational size. The only 
requirement is that the organization (or a sub-unit within a larger organization) should have 
implemented a new/redesigned PM system sometime within the last five years. For the purpose of this 
research study, we are focused on organizational or strategic-level PM systems and define 
implementation to include initial execution and complete deployment of a new or significantly 
redesigned PM system. 
 
The primary benefit we are offering to participating organizations is a customized confidential report to 
show how the participating organization’s experience compares to the aggregate results for each factor 
we study as well as implementation outcomes. This report will be provided in advance of publishing the 
results of this study. 
 
We only need one person from each participating organization to complete our survey questionnaire. 
This person should have been involved in leading or facilitating the implementation of a new PM system 
design or significant redesign, including external participants such as consultants. If you are not the 
most suitable person within your organization to participate in this study or if you would like to 
extend this invitation to someone in your network, please forward this e-mail to the person who 
should complete the survey. If you have already forwarded the initial invitation to someone in your 
organization or network, please forward this email to ensure that they also receive the reminder. 
 
Participants may click on the link below for more information on this study and access to the survey, 
which should take about 20-25 minutes to complete. 
 
Link to the research survey: [Insert Link]  
 
The survey is available until [Insert Date]. If your organization is planning to complete the survey, we 
thank you in advance for your willingness to participate in this study. If you have any questions or 
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concerns at this point or in the future, please feel free to contact any members of the research team by 
any of the means listed below. 
 
Thank you, 
 
Heather Keathley 
Graduate Research Fellow 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
Phone 501/269-8623 
Fax 540/231-3322 
Email hrkh7@vt.edu 
 
Dr. Eileen Van Aken 
Professor and Interim Department Head 
Grado Department of Industrial and Systems Engineering 
Virginia Tech 
250 Durham Hall (0118) 
Blacksburg, VA 24061 
Phone 540/231-2780 
Fax 540/231-3322 
E-mail evanaken@vt.edu 
 
Lt. Col. Geert Letens, Ph.D. 
Docent Department of Economics, Management & Leadership 
Royal Military Academy 
Renaissancelaan 30 
1000 Brussels, Belgium 
Phone  +32 (0)475 / 32 64 06 
Fax  +32 (0)2 742 64 44 
E-mail  geert.letens@rma.ac.be 
 
Should you have any questions or concerns about the study's conduct or your rights as a research 
subject, you may contact the VT IRB Chair, Dr. David M. Moore at moored@vt.edu or (540) 231-4991. 
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Correlation
Matrixa

Determinant = .001a.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity Approx. Chi-Square

df

Sig.

.860

885.151

91

.000

Communalities

Initial Extraction

LeadAccept_10

LeadAccept_30

LeadSupp_19

LeadSupp_63

MngtStyle_17

MngtStyle_41

EmplAccept_7

EmplAccept_23

ResistMeas_33

ResistMeas_53

AlignRewardSys_29

AlignRewardSys_46

PMPriority_16

PMPriority_51

.579 .563

.737 .746

.693 .718

.658 .655

.667 .680

.354 .268

.501 .501

.519 .525

.282 .302

.424 .578

.594 .658

.571 .680

.473 .443

.493 .478

Extraction Method: Principal Axis Factoring.

Factor Analysis
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Total Variance Explained

Factor

Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

6.024 43.032 43.032 5.628 40.203 40.203

1.806 12.897 55.929 1.306 9.328 49.531

1.250 8.925 64.854 .860 6.145 55.676

.885 6.319 71.173

.745 5.324 76.497

.602 4.301 80.798

.520 3.715 84.513

.470 3.356 87.869

.378 2.700 90.569

.347 2.481 93.050

.313 2.239 95.289

.272 1.940 97.228

.231 1.647 98.875

.157 1.125 100.000
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Total Variance Explained

Factor

Rotation Sums 
of Squared 
Loadingsa

Total

1

2

3

4

5

6

7

8

9

10

11

12

13

14

5.291

3.578

2.776

Extraction Method: Principal Axis Factoring.

When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.a.

251



Factor Matrixa

Factor

1 2 3

LeadAccept_10

LeadAccept_30

LeadSupp_19

LeadSupp_63

MngtStyle_17

MngtStyle_41

EmplAccept_7

EmplAccept_23

ResistMeas_33

ResistMeas_53

AlignRewardSys_29

AlignRewardSys_46

PMPriority_16

PMPriority_51

.733 -.114 -.110

.824 -.180 -.186

.792 -.175 -.244

.792 -.116 -.121

.788 -.173 -.168

.507 .060 .086

.653 .217 .164

.625 .338 .142

.180 .510 .099

.313 .692 .011

.624 -.133 .500

.610 -.186 .523

.627 -.141 -.174

.418 .458 -.305

Extraction Method: Principal Axis Factoring.

3 factors extracted. 11 iterations required.a.
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Pattern Matrixa

Factor

1 2 3

LeadAccept_10

LeadAccept_30

LeadSupp_19

LeadSupp_63

MngtStyle_17

MngtStyle_41

EmplAccept_7

EmplAccept_23

ResistMeas_33

ResistMeas_53

AlignRewardSys_29

AlignRewardSys_46

PMPriority_16

PMPriority_51

.703 .083 -.010

.877 .027 -.071

.906 -.051 -.071

.757 .085 -.003

.830 .038 -.068

.258 .225 .152

.208 .328 .352

.145 .271 .482

-.230 .069 .600

-.144 -.037 .823

.048 .793 -.034

.044 .826 -.095

.701 -.018 -.059

.359 -.346 .571

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser Normalization.

Rotation converged in 4 iterations.a.
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Structure Matrix

Factor

1 2 3

LeadAccept_10

LeadAccept_30

LeadSupp_19

LeadSupp_63

MngtStyle_17

MngtStyle_41

EmplAccept_7

EmplAccept_23

ResistMeas_33

ResistMeas_53

AlignRewardSys_29

AlignRewardSys_46

PMPriority_16

PMPriority_51

.747 .497 .335

.861 .524 .334

.844 .462 .320

.806 .533 .367

.822 .507 .319

.460 .430 .345

.562 .571 .558

.523 .521 .639

.081 .136 .520

.205 .157 .745

.503 .810 .257

.492 .820 .206

.664 .378 .251

.411 .061 .615

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser Normalization.

Factor Correlation Matrix

Factor 1 2 3

1

2

3

1.000 .593 .451

.593 1.000 .340

.451 .340 1.000

Extraction Method: Principal Axis Factoring.
 Rotation Method: Promax with Kaiser 
Normalization.
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Communalities

Initial Extraction

OrglCulture_4

OrglCulture_21

OrglCulture_31

OrglCulture_49

OrglCulture_59

OrglRead_18

OrglRead_55

OrglRead_69

CapExistingIT_9

CapExistingIT_56

AvailData_28

AvailData_72

QualData_2

QualData_22

QualData_45

ExtEnviro_39

ExtEnviro_65

DiffDefinMeas_3

DiffDefinMeas_12

.426 .336

.304 .233

.504 .444

.645 .623

.635 .607

.398 .269

.197 .039

.407 .330

.487 .486

.561 .790

.351 .374

.570 .515

.355 .381

.581 .553

.649 .582

.324 .403

.280 .335

.521 .514

.549 .714

Extraction Method: Principal Axis Factoring.

Correlation
Matrixa

a. Determinant = .001

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity Approx. Chi-Square

df

Sig.

.769

853.616

171

.000
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Total Variance Explained

Factor

Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

5.479 28.837 28.837 4.978 26.201 26.201

1.943 10.229 39.066 1.506 7.927 34.128

1.557 8.194 47.259 1.113 5.860 39.988

1.534 8.076 55.335 .930 4.895 44.883

1.165 6.131 61.467

.971 5.108 66.575

.908 4.781 71.356

.791 4.164 75.520

.653 3.439 78.959

.632 3.325 82.284

.570 3.000 85.284

.540 2.841 88.125

.482 2.538 90.662

.445 2.343 93.005

.377 1.984 94.989

.316 1.661 96.650

.238 1.252 97.901

.213 1.123 99.024

.185 .976 100.000
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Total Variance Explained

Factor

Rotation Sums 
of Squared 
Loadingsa

Total

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

4.657

2.854

2.852

1.768

Extraction Method: Principal Axis Factoring.

When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.a.
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Factor Matrixa

Factor

1 2 3 4

OrglCulture_4

OrglCulture_21

OrglCulture_31

OrglCulture_49

OrglCulture_59

OrglRead_18

OrglRead_55

OrglRead_69

CapExistingIT_9

CapExistingIT_56

AvailData_28

AvailData_72

QualData_2

QualData_22

QualData_45

ExtEnviro_39

ExtEnviro_65

DiffDefinMeas_3

DiffDefinMeas_12

.486 -.047 -.121 -.288

.422 .170 -.113 .114

.624 -.048 -.212 -.085

.754 -.035 -.226 .041

.674 -.085 -.321 -.207

.461 -.217 .067 .065

.196 -.016 -.026 -.003

.522 -.048 -.162 -.173

.377 -.449 .366 -.097

.488 -.432 .600 -.072

.366 .260 .397 .124

.673 -.079 .172 .159

.543 .089 -.161 -.228

.715 -.008 -.018 .206

.732 .025 -.040 .209

.174 -.214 -.219 .528

-.149 -.172 -.117 .519

.344 .618 .113 .046

.387 .698 .268 .070

Extraction Method: Principal Axis Factoring.

4 factors extracted. 19 iterations required.a.
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Pattern Matrixa

Factor

1 2 3 4

OrglCulture_4

OrglCulture_21

OrglCulture_31

OrglCulture_49

OrglCulture_59

OrglRead_18

OrglRead_55

OrglRead_69

CapExistingIT_9

CapExistingIT_56

AvailData_28

AvailData_72

QualData_2

QualData_22

QualData_45

ExtEnviro_39

ExtEnviro_65

DiffDefinMeas_3

DiffDefinMeas_12

.633 -.078 .064 -.252

.329 .218 -.129 .117

.699 -.050 -.014 -.010

.735 .012 -.021 .125

.905 -.165 -.068 -.098

.265 -.055 .299 .107

.170 .012 .032 .011

.630 -.066 .020 -.118

.053 -.167 .726 -.093

-.088 .010 .961 -.136

-.177 .577 .282 -.038

.261 .203 .350 .146

.664 .056 -.054 -.209

.425 .187 .130 .233

.453 .209 .092 .235

.042 -.159 -.097 .671

-.286 -.133 -.101 .618

.067 .736 -.206 -.126

-.060 .914 -.102 -.164

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser Normalization.

Rotation converged in 5 iterations.a.
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Structure Matrix

Factor

1 2 3 4

OrglCulture_4

OrglCulture_21

OrglCulture_31

OrglCulture_49

OrglCulture_59

OrglRead_18

OrglRead_55

OrglRead_69

CapExistingIT_9

CapExistingIT_56

AvailData_28

AvailData_72

QualData_2

QualData_22

QualData_45

ExtEnviro_39

ExtEnviro_65

DiffDefinMeas_3

DiffDefinMeas_12

.526 .176 .260 .000

.418 .373 .130 .263

.664 .281 .306 .249

.781 .396 .380 .413

.754 .227 .289 .193

.425 .186 .449 .300

.196 .106 .121 .093

.561 .211 .265 .121

.286 .034 .674 .133

.326 .196 .874 .164

.222 .559 .344 .149

.586 .467 .583 .427

.582 .304 .209 .051

.670 .492 .467 .498

.692 .519 .450 .505

.184 .020 .111 .610

-.153 -.128 -.062 .433

.273 .676 -.013 .033

.267 .811 .066 .030

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser Normalization.

Factor Correlation Matrix

Factor 1 2 3 4

1

2

3

4

1.000 .483 .482 .397

.483 1.000 .277 .277

.482 .277 1.000 .346

.397 .277 .346 1.000

Extraction Method: Principal Axis Factoring.
 Rotation Method: Promax with Kaiser Normalization.
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KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity Approx. Chi-Square

df

Sig.

.853

551.429

66

.000

Communalities

Initial Extraction

DesignQual_6

DesignQual_36

DesignQual_38

DesignQual_61

DesignQual_70

IntExistingSys_26

IntExistingSys_60

ISAuto_54

ISAuto_67

ISQual_5

ISQual_24

ISQual_42

.473 .453

.465 .493

.442 .410

.436 .392

.553 .591

.529 .643

.502 .516

.361 .328

.363 .359

.348 .310

.431 .432

.448 .405

Extraction Method: Principal Axis Factoring.

Correlation
Matrixa

a. Determinant = .009
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Total Variance Explained

Factor

Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1

2

3

4

5

6

7

8

9

10

11

12

5.022 41.851 41.851 4.478 37.318 37.318

1.371 11.422 53.272 .854 7.121 44.439

.914 7.618 60.890

.835 6.955 67.845

.802 6.682 74.527

.648 5.400 79.927

.594 4.949 84.877

.445 3.705 88.582

.420 3.499 92.081

.370 3.081 95.162

.304 2.533 97.695

.277 2.305 100.000

Total Variance Explained

Factor

Rotation Sums 
of Squared 
Loadingsa

Total

1

2

3

4

5

6

7

8

9

10

11

12

3.918

3.704

Extraction Method: Principal Axis Factoring.

When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.a.
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Factor Matrixa

Factor

1 2

DesignQual_6

DesignQual_36

DesignQual_38

DesignQual_61

DesignQual_70

IntExistingSys_26

IntExistingSys_60

ISAuto_54

ISAuto_67

ISQual_5

ISQual_24

ISQual_42

.643 -.199

.588 -.384

.591 -.248

.623 .056

.677 -.366

.641 .482

.715 -.070

.491 .294

.526 .286

.551 -.078

.646 .119

.601 .209

Extraction Method: Principal Axis Factoring.

2 factors extracted. 11 iterations required.a.
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Pattern Matrixa

Factor

1 2

DesignQual_6

DesignQual_36

DesignQual_38

DesignQual_61

DesignQual_70

IntExistingSys_26

IntExistingSys_60

ISAuto_54

ISAuto_67

ISQual_5

ISQual_24

ISQual_42

.612 .090

.791 -.158

.637 .006

.308 .383

.823 -.091

-.169 .898

.508 .280

-.043 .599

-.013 .608

.419 .187

.250 .470

.120 .554

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser 
Normalization.

Rotation converged in 3 iterations.a.
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Structure Matrix

Factor

1 2

DesignQual_6

DesignQual_36

DesignQual_38

DesignQual_61

DesignQual_70

IntExistingSys_26

IntExistingSys_60

ISAuto_54

ISAuto_67

ISQual_5

ISQual_24

ISQual_42

.670 .478

.691 .344

.641 .409

.551 .579

.766 .431

.400 .791

.685 .601

.336 .572

.371 .599

.537 .452

.548 .628

.471 .630

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser 
Normalization.

Factor Correlation 
Matrix

Factor 1 2

1

2

1.000 .633

.633 1.000

Extraction Method: Principal 
Axis Factoring.
 Rotation Method: Promax with 
Kaiser Normalization.
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Correlation
Matrixa

Determinant = 5.210E-6a.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity Approx. Chi-Square

df

Sig.

.919

1417.224

136

.000

Communalities

Initial Extraction

PMTraining_13

PMTraining_43

PMTraining_68

CommAbout_35

CommAbout_52

CommPerfRes_57

CommPerfRes_73

EmplUnd_40

EmplUnd_62

UserKnowlSkill_27

UserKnowlSkill_66

StkhldrInvolv_15

StkhldrInvolv_34

StkhldrInvolv_47

PMTeam_48

PMTeam_64

PMTeam_71

.616 .570

.775 .753

.785 .713

.642 .609

.627 .614

.715 .666

.650 .631

.592 .568

.753 .792

.503 .414

.626 .508

.489 .404

.521 .374

.602 .473

.613 .576

.444 .356

.491 .448

Extraction Method: Principal Axis Factoring.
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Total Variance Explained

Factor

Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

9.307 54.747 54.747 8.892 52.304 52.304

1.022 6.011 60.758 .578 3.397 55.701

.914 5.377 66.135

.827 4.867 71.002

.711 4.183 75.185

.614 3.609 78.794

.525 3.089 81.883

.504 2.962 84.845

.479 2.817 87.663

.427 2.513 90.175

.335 1.973 92.148

.306 1.800 93.948

.279 1.640 95.587

.231 1.356 96.944

.219 1.288 98.232

.187 1.099 99.331

.114 .669 100.000
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Total Variance Explained

Factor

Rotation Sums 
of Squared 
Loadingsa

Total

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

8.201

7.915

Extraction Method: Principal Axis Factoring.

When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.a.
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Factor Matrixa

Factor

1 2

PMTraining_13

PMTraining_43

PMTraining_68

CommAbout_35

CommAbout_52

CommPerfRes_57

CommPerfRes_73

EmplUnd_40

EmplUnd_62

UserKnowlSkill_27

UserKnowlSkill_66

StkhldrInvolv_15

StkhldrInvolv_34

StkhldrInvolv_47

PMTeam_48

PMTeam_64

PMTeam_71

.720 -.227

.843 -.205

.826 -.176

.762 -.169

.781 .059

.799 -.166

.788 .105

.699 .282

.840 .293

.625 .154

.691 .174

.598 -.215

.612 .018

.688 -.010

.734 -.194

.588 .103

.616 .262

Extraction Method: Principal Axis Factoring.

2 factors extracted. 6 iterations required.a.
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Pattern Matrixa

Factor

1 2

PMTraining_13

PMTraining_43

PMTraining_68

CommAbout_35

CommAbout_52

CommPerfRes_57

CommPerfRes_73

EmplUnd_40

EmplUnd_62

UserKnowlSkill_27

UserKnowlSkill_66

StkhldrInvolv_15

StkhldrInvolv_34

StkhldrInvolv_47

PMTeam_48

PMTeam_64

PMTeam_71

.768 -.017

.804 .078

.749 .116

.701 .097

.355 .470

.718 .118

.286 .547

-.042 .787

.022 .872

.117 .546

.122 .611

.679 -.055

.322 .323

.409 .315

.724 .043

.174 .448

-.058 .715

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser 
Normalization.

Rotation converged in 3 iterations.a.
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Structure Matrix

Factor

1 2

PMTraining_13

PMTraining_43

PMTraining_68

CommAbout_35

CommAbout_52

CommPerfRes_57

CommPerfRes_73

EmplUnd_40

EmplUnd_62

UserKnowlSkill_27

UserKnowlSkill_66

StkhldrInvolv_15

StkhldrInvolv_34

StkhldrInvolv_47

PMTeam_48

PMTeam_64

PMTeam_71

.755 .599

.866 .722

.841 .715

.779 .658

.731 .754

.813 .694

.724 .776

.588 .753

.720 .890

.554 .640

.612 .709

.635 .488

.580 .581

.661 .643

.758 .623

.533 .587

.514 .668

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser 
Normalization.

Factor Correlation 
Matrix

Factor 1 2

1

2

1.000 .801

.801 1.000

Extraction Method: Principal 
Axis Factoring.
 Rotation Method: Promax with 
Kaiser Normalization.
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Correlation
Matrixa

Determinant = .007a.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity Approx. Chi-Square

df

Sig.

.852

583.564

66

.000

Communalities

Initial Extraction

StrDesProc_14

StrDesProc_20

StrDesProc_32

StrImplProc_1

StrImplProc_25

StrImplProc_44

StrImplProc_58

ResourceAlloc_11

ResourceAlloc_37

ResourceAlloc_74

EffortReq_8

EffortReq_50

.417 .410

.372 .360

.403 .375

.251 .175

.466 .525

.637 .730

.621 .589

.314 .289

.629 .661

.407 .355

.264 .222

.606 .714

Extraction Method: Principal Axis Factoring.
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Total Variance Explained

Factor

Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1

2

3

4

5

6

7

8

9

10

11

12

4.971 41.423 41.423 4.493 37.440 37.440

1.458 12.154 53.577 .911 7.592 45.032

1.054 8.785 62.362

.827 6.888 69.250

.781 6.509 75.759

.633 5.275 81.033

.522 4.352 85.386

.448 3.735 89.120

.420 3.496 92.617

.359 2.991 95.607

.330 2.747 98.354

.198 1.646 100.000

Total Variance Explained

Factor

Rotation Sums 
of Squared 
Loadingsa

Total

1

2

3

4

5

6

7

8

9

10

11

12

3.989

3.638

Extraction Method: Principal Axis Factoring.

When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.a.
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Factor Matrixa

Factor

1 2

StrDesProc_14

StrDesProc_20

StrDesProc_32

StrImplProc_1

StrImplProc_25

StrImplProc_44

StrImplProc_58

ResourceAlloc_11

ResourceAlloc_37

ResourceAlloc_74

EffortReq_8

EffortReq_50

.625 -.140

.564 -.205

.607 .078

.407 .098

.592 -.417

.763 -.384

.744 -.188

.489 .225

.765 .275

.549 .230

.200 .427

.773 .342

Extraction Method: Principal Axis Factoring.

2 factors extracted. 7 iterations required.a.

274



Pattern Matrixa

Factor

1 2

StrDesProc_14

StrDesProc_20

StrDesProc_32

StrImplProc_1

StrImplProc_25

StrImplProc_44

StrImplProc_58

ResourceAlloc_11

ResourceAlloc_37

ResourceAlloc_74

EffortReq_8

EffortReq_50

.547 .135

.582 .028

.293 .385

.146 .312

.837 -.211

.907 -.089

.676 .134

.055 .502

.172 .694

.087 .537

-.352 .603

.102 .777

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser 
Normalization.

Rotation converged in 3 iterations.a.
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Structure Matrix

Factor

1 2

StrDesProc_14

StrDesProc_20

StrDesProc_32

StrImplProc_1

StrImplProc_25

StrImplProc_44

StrImplProc_58

ResourceAlloc_11

ResourceAlloc_37

ResourceAlloc_74

EffortReq_8

EffortReq_50

.631 .477

.600 .392

.533 .568

.341 .403

.706 .313

.852 .479

.760 .557

.369 .536

.606 .802

.423 .592

.026 .383

.588 .841

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser 
Normalization.

Factor Correlation 
Matrix

Factor 1 2

1

2

1.000 .626

.626 1.000

Extraction Method: Principal 
Axis Factoring.
 Rotation Method: Promax with 
Kaiser Normalization.
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Correlation
Matrixa

Determinant = 1.308E-14a.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity Approx. Chi-Square

df

Sig.

.950

3585.688

435

.000
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Communalities

Initial Extraction

UseSys_101

UseSys_105

UseSys_109

UseSys_112

UseSys_115

UseSys_119

UseSys_120

UseSys_122

UseSys_125

UseSys_127

UseSys_128

UseSys_130

SysPerf_102

SysPerf_104

SysPerf_107

SysPerf_110

SysPerf_114

SysPerf_117

SysPerf_121

SysPerf_124

SysEmbed_111

SysEmbed_118

SysEmbed_123

UserAccept_103

UserAccept_108

UserAccept_116

UserAccept_126

ImprResults_106

ImprResults_113

ImprResults_129

.760 .708

.666 .591

.742 .705

.735 .557

.715 .596

.748 .635

.735 .606

.519 .303

.851 .796

.798 .672

.731 .622

.770 .700

.773 .692

.741 .596

.783 .749

.722 .622

.735 .669

.719 .636

.704 .575

.777 .670

.779 .722

.811 .725

.710 .595

.748 .681

.794 .710

.825 .652

.814 .713

.815 .779

.807 .795

.806 .766

Extraction Method: Principal Axis Factoring.
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Total Variance Explained

Factor

Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

18.166 60.553 60.553 17.838 59.461 59.461

1.546 5.154 65.707 1.228 4.093 63.554

1.091 3.636 69.343 .773 2.575 66.130

.971 3.236 72.579

.803 2.678 75.257

.682 2.273 77.531

.657 2.192 79.722

.590 1.968 81.690

.525 1.751 83.441

.511 1.704 85.146

.425 1.418 86.564

.416 1.388 87.952

.363 1.211 89.163

.343 1.144 90.307

.337 1.123 91.430

.285 .951 92.380

.272 .907 93.288

.244 .815 94.102

.220 .734 94.837

.213 .711 95.547

.196 .655 96.202

.176 .588 96.790

.164 .548 97.338

.156 .522 97.859

.137 .455 98.315

.130 .434 98.749

.109 .364 99.113

.104 .345 99.458

.093 .309 99.767

.070 .233 100.000
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Total Variance Explained

Factor

Rotation Sums 
of Squared 
Loadingsa

Total

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

15.010

14.247

14.667

Extraction Method: Principal Axis Factoring.

When factors are correlated, sums of squared loadings cannot be added to obtain a total variance.a.
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Factor Matrixa

Factor

1 2 3

UseSys_101

UseSys_105

UseSys_109

UseSys_112

UseSys_115

UseSys_119

UseSys_120

UseSys_122

UseSys_125

UseSys_127

UseSys_128

UseSys_130

SysPerf_102

SysPerf_104

SysPerf_107

SysPerf_110

SysPerf_114

SysPerf_117

SysPerf_121

SysPerf_124

SysEmbed_111

SysEmbed_118

SysEmbed_123

UserAccept_103

UserAccept_108

UserAccept_116

UserAccept_126

ImprResults_106

ImprResults_113

ImprResults_129

.802 -.033 -.252

.758 .058 -.110

.755 -.217 -.296

.724 .097 .153

.736 .225 .057

.794 .027 -.058

.761 -.092 .133

.541 -.076 .068

.849 -.272 -.029

.816 .050 -.052

.704 -.286 -.211

.771 -.255 .201

.773 .284 -.117

.702 .311 -.083

.731 .359 .293

.742 .241 -.114

.726 .272 .261

.746 .269 -.087

.732 .032 .195

.803 -.156 -.025

.844 .084 -.047

.843 -.007 -.121

.724 .262 -.044

.809 .063 -.148

.840 -.054 -.032

.778 -.131 -.170

.832 -.144 -.008

.820 -.168 .281

.818 -.256 .245

.783 -.357 .160

Extraction Method: Principal Axis Factoring.

3 factors extracted. 5 iterations required.a.
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Pattern Matrixa

Factor

1 2 3

UseSys_101

UseSys_105

UseSys_109

UseSys_112

UseSys_115

UseSys_119

UseSys_120

UseSys_122

UseSys_125

UseSys_127

UseSys_128

UseSys_130

SysPerf_102

SysPerf_104

SysPerf_107

SysPerf_110

SysPerf_114

SysPerf_117

SysPerf_121

SysPerf_124

SysEmbed_111

SysEmbed_118

SysEmbed_123

UserAccept_103

UserAccept_108

UserAccept_116

UserAccept_126

ImprResults_106

ImprResults_113

ImprResults_129

.224 -.010 .673

.374 .065 .399

-.081 .090 .831

.476 .339 -.012

.653 .107 .052

.354 .168 .358

.203 .500 .147

.123 .332 .149

-.068 .497 .521

.399 .162 .343

-.187 .240 .734

-.022 .737 .153

.718 -.147 .277

.737 -.154 .184

.904 .270 -.368

.642 -.113 .286

.763 .310 -.271

.691 -.105 .232

.391 .453 -.029

.090 .380 .426

.462 .147 .325

.309 .139 .486

.681 -.054 .168

.394 .030 .469

.257 .291 .386

.084 .172 .609

.123 .399 .405

.145 .771 .005

.004 .807 .109

-.181 .784 .280

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser Normalization.

Rotation converged in 11 iterations.a.
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Structure Matrix

Factor

1 2 3

UseSys_101

UseSys_105

UseSys_109

UseSys_112

UseSys_115

UseSys_119

UseSys_120

UseSys_122

UseSys_125

UseSys_127

UseSys_128

UseSys_130

SysPerf_102

SysPerf_104

SysPerf_107

SysPerf_110

SysPerf_114

SysPerf_117

SysPerf_121

SysPerf_124

SysEmbed_111

SysEmbed_118

SysEmbed_123

UserAccept_103

UserAccept_108

UserAccept_116

UserAccept_126

ImprResults_106

ImprResults_113

ImprResults_129

.702 .632 .827

.708 .617 .716

.582 .629 .837

.708 .669 .575

.766 .607 .599

.731 .676 .734

.664 .750 .652

.466 .526 .476

.661 .823 .829

.761 .691 .747

.513 .634 .771

.611 .831 .666

.814 .561 .689

.761 .502 .606

.830 .647 .478

.768 .547 .668

.788 .657 .502

.784 .552 .655

.691 .710 .578

.667 .750 .764

.800 .708 .764

.758 .707 .808

.764 .550 .621

.754 .647 .775

.742 .750 .780

.645 .668 .793

.698 .777 .781

.695 .877 .662

.655 .888 .691

.577 .856 .712

Extraction Method: Principal Axis Factoring. 
 Rotation Method: Promax with Kaiser Normalization.
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Factor Correlation Matrix

Factor 1 2 3

1

2

3

1.000 .709 .721

.709 1.000 .718

.721 .718 1.000

Extraction Method: Principal Axis Factoring.
 Rotation Method: Promax with Kaiser 
Normalization.
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Appendix C.2 Final Variables

Final Variable Final 
Alpha Initial Variable Drill-Downs 

Item 
Number Item 

Leader Support 0.908 Leadership 
Support 

Advocate/ 
Encourage  

19 Leaders in the organization were advocates for the PM system. 

  Leadership 
Acceptance 

Leadership 
Commitment/ 
Participation 

30 Leaders within the organization were committed to using the PM system. 

  Management 
Style 

General MS 17 In the organization, the management style was aligned with the use of the 
new PM system design/re-design. 

  Leadership 
Support 

General LS 63 Organizational leaders provided support during the PM system design and 
implementation. 

  Leadership 
Acceptance 

Leadership Buy-
In 

10 There was buy-in from leaders in the organization for the PM system. 

  Priority of the 
PM Initiative 

General PI 16 The priority of the PM system remained high throughout the design and 
implementation process. 

Reward System 
Alignment 

0.833 PM System 
Alignment with 
Reward System 

Lack of Link 46 Rewards and recognition were linked to performance measures. 

  PM System 
Alignment with 
Reward System 

General RS 29 The reward/incentive system and the PM system were aligned. 

Organizational 
Acceptance 

0.699 Resistance to 
Measurement 

General RM 53* People in the organization resisted implementation of the PM system. 

  Resistance to 
Measurement 

Fear of 
Measurement 

33* In the organization, people were worried about how results from 
performance measures would be used. 

  Priority of the 
PM Initiative 

Distraction by 
Other Initiatives 

51* Leaders were distracted from the design and implementation process by 
other major initiatives or projects. 

  Employee 
Acceptance 

Employee 
Attitude/ 
Perception 

23 Employees in the organization had a positive perception of the PM system. 

Organizational 
Culture & 
Climate 

0.833 Organizational 
Culture 

Type of Culture 59 The culture of the organization was supportive during implementation of the 
PM system. 

  Organizational 
Culture 

Employee 
Empowerment 

49 In the organization, employees were empowered to make decisions and 
resolve problems. 

  Organizational Orientation for 31 People in the organization were open to the changes necessary to implement 
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Culture Change the new PM system. 
  Quality of 

Performance 
Data 

Trusted 2 People in the organization trusted the performance data used in the PM 
system. 

  Organizational 
Culture 

Learning and 
Improvement 
Focus 

4 In the organization, performance results were intended for learning and 
improvement rather than punishment of poor performance. 

  Organizational 
Readiness for 
PM 

Mission, vision, 
strategy 

69 The organization had a clearly-defined vision and strategy on which to base 
the PM system design/re-design. 

  Quality of 
Performance 
Data 

Accurate 45 The performance data used in the PM system were accurate. 

Easy to Measure 
Environment 

0.725 Difficulty 
Defining 
Measures 

Difficult to 
Decide 

12* It was difficult to select performance measures to quantify the organization's 
performance. 

  Difficulty 
Defining 
Measures 

Difficult to 
Define 

3* During the PM system design/re-design process, it was difficult to define 
meaningful performance measures. 

  Availability of 
Performance 
Data 

Difficulty 
Accessing Data 

28* It was difficult to access the data needed to implement the performance 
measures. 

IT Infrastructure 
Capabilities 

0.752 Capabilities of 
Existing IT 
Infrastructure 

General IT 56 The capabilities of the existing IT system were adequate to support the PM 
system implementation. 

  Capabilities of 
Existing IT 
Infrastructure 

Data 
Management 
Capability 

9 The existing IT system had the capabilities to store and manage performance 
data needed for the PM system. 

PM System 
Design Quality 

0.811 PM System 
Design Quality 

Appropriateness 
of Measures 

70 The performance measures selected were appropriate for the organization. 

  PM System 
Design Quality 

Linking Cause 
and Effect 

36 The set of performance measures selected enabled the identification of 
causal relationships between different measures, for example, with leading 
and lagging measures. 

  PM System 
Design Quality 

Balance 38 The set of performance measures selected was balanced (for example, 
between financial and non-financial, short-term and long-term perspective, 
etc.). 

  PM System 
Design Quality 

Concise 6 A concise and focused set of performance measures was selected for the PM 
system design/re-design. 
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  PM System 
Integrated with 
Existing Sub-
Systems 

General ES 60 The PM system was adequately integrated with existing sub-systems (for 
example, budgeting, planning, quality, continuous improvement, etc.). 

PM Information 
System 

0.775 PM System 
Integrated with 
Existing Sub-
Systems 

Information 
Technology 

26 The PM system was sufficiently integrated with the existing information 
technology in the organization. 

  PM Information 
System 
Automation 

Auto Reporting 67 Performance reports were automatically generated and delivered to PM 
users. 

  PM Information 
System 
Automation 

Auto Data 
Management 

54 Data collection procedures were automated to the extent possible. 

  PM Information 
System Quality 

Ease of Use/ 
Accessibility 

42 The information technology that supported the PM system was easy to use. 

  PM Information 
System Quality 

Data 
Management 

24 The PM information system (such as commercially-available software, ERP 
module, or customized spreadsheet) provided sufficient data manipulation 
and/or analysis capabilities. 

PM Participation 
& Training 

0.916 PM Training Employee 
Training 

43 Employees received adequate training to support the PM implementation. 

  PM Training General PT 13 Appropriate PM training was provided to all organizational members 
throughout the design and implementation process. 

  PM Training User Training 68 PM users received adequate training to use the PM system.   
  PM Initiative 

Team 
Cross-Functional 
Representation 

48 The PM team had representation from key functional areas and stakeholder 
groups. 

  Communication 
of Performance 
Results 

Benefits 
Obtained 

57 The benefits obtained from implementing the PM system were 
communicated throughout the organization. 

  Communication 
about the PM 
System 

Adequately 
Communicated 

35 Details about the new PM system design/re-design were communicated 
effectively throughout the organization. 

  Stakeholder 
Involvement 

Leadership 
Involvement 

15 Organizational leaders were involved in designing and implementing the PM 
system. 

PM 
Understanding 

0.878 Employee 
Understanding 
of the PM 
System 

Purpose/Motiva
tion for Use 

62 Employees understood the purpose of implementing the new PM system 
design/re-design. 
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  Employee 
Understanding 
of the PM 
System 

PM System  40 Employees understood how results from performance measures impacted 
the organization's success. 

  PM Initiative 
Team 

Sufficient PM 
Knowledge/ 
Skills 
Represented 

71 Members of the PM team had sufficient knowledge and skills about 
performance measurement.  

  User PM 
Knowledge & 
Skill 

General KS 66 PM users had sufficient knowledge and skills about performance 
measurement to use the PM system.   

  Communication 
of Performance 
Results 

Information & 
Knowledge 

73 During the implementation process, performance information and review 
findings were communicated to all stakeholders. 

  User PM 
Knowledge & 
Skill 

Understand the 
System 

27 PM users understood the PM system design/re-design. 

Design & 
Implementation 
Approach 

0.826 Structured 
Implementation 
Process 

Detailed 
Implementation 
Plan 

44 A detailed implementation plan for the PM system was developed (for 
example, assigning ownership, defining roles and responsibilities, defining 
data collection procedures, etc.). 

  Structured 
Implementation 
Process 

Deployment 
Approach 

25 A gradual approach was used to deploy the PM system design/re-design (for 
example, pilot testing the system, implementing it in stages, etc.). 

  Structured 
Implementation 
Process 

General IP 58 A structured approach was used to implement the PM system. 

  Structured 
Design Process 

Structured 
Design 
Framework 

20 A structured framework (such as the Balanced Scorecard, the Performance 
Prism, or Baldrige/EFQM performance categories) was used as the basis for 
the PM system design/re-design. 

  Structured 
Design Process 

General DP 14 A systematic process was used to design/re-design the PM system. 

Implementation 
Resources 

0.800 Effort Required 
to Implement 
the System 

Unreasonable 
Amount 

50 The amount of effort required to implement the PM system was reasonable. 

  Resources 
Allocated for 
Implementation 

Time/ Effort 37 The amount of time allocated for implementation activities was adequate to 
make the PM system implementation successful. 

  Resources 
Allocated for 
Implementation 

Money 74 The amount of money allocated to the implementation process was adequate 
to make the PM system implementation successful. 
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  Resources 
Allocated for 
Implementation 

General RA 11 There were sufficient resources available for the implementation. 

PM System 
Performance 

0.927 PM System 
Performance 

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

  PM System 
Performance 

 14 PM users received results on key performance measures on a regular basis. 

  PM System 
Performance 

 4 Performance data were collected on a timely basis. 

  PM System 
Performance 

Systematic Data 
Collection & 
Reporting 

2 Procedures for collecting performance data were systematic. 

  PM System 
Performance 

Quality of 
Reporting 

17 Performance portrayals and/or reports were concise and meaningful. 

  PM System 
Embeddedness 

PM System 
Deployed 

23 The PM system (including performance measures, data collection 
mechanisms, and portrayals) was deployed throughout the organization. 

  Use of the PM 
System 

Evaluating 
Performance 

15 The PM system was used to evaluate how the organization was doing (for 
example, trends over time, comparing actual performance against goals, etc.). 

  PM System 
Performance 

(Effectiveness) 10 The methods and tools used to collect performance data were effective. 

Improved 
Results & 
Processes 

0.925 Improved 
Organizational 
Results 

Functional 
Performance 

13 Management activities, such as decision making and allocating resources, 
improved after implementing the PM system. 

  Improved 
Organizational 
Results 

Business 
Processes 

29 Business processes improved as a result of implementing the PM system. 

  Improved 
Organizational 
Results 

Metric Values 6 Organizational performance improved after implementing the PM system. 

  Use of the PM 
System 

Continuously 
Evolving 

30 Performance measures and the PM system in general were evaluated and 
improved. 

  Use of the PM 
System 

Action Planning 20 Once problems or opportunities were identified, potential improvement 
actions were defined. 

Use of the PM 
System 

0.924 Use of the PM 
System 

Verifying Causal 
Relationships 

9 Performance results were used to verify causal relationships between 
different performance measures. 

  Use of the PM 
System 

Refining Causal 
Relationships 

28 PM users revised hypothesized causal relationships based on new evidence. 

  Use of the PM 
System 

Decision Making 1 Performance information was used to make decisions. 
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  User 
Acceptance & 
Satisfaction 

User Buy-In 16 PM users believed that using the PM system was important for the 
organization. 

  Use of the PM 
System 

Reflection & 
Learning 

25 Performance results were used for reflection and learning (for example, 
updating the organizational strategy, determining performance drivers, etc.). 
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Appendix C.2.1 Multiple Regression Output for Use of the System

Regression

Variables Entered/Removeda

Model

Variables 

Entered

Variables 

Removed Method

1 ImplementationR

esources, 

EasytoDefineEn

vironment, 

RewardSystemA

lignment,

ITInfrastrutureCa

pabilities, 

OrganizationalA

cceptance, 

DesignAndImple

mentationAppro

ach, 

LeaderSupport, 

PMInformationS

ystem, 

PMSystemDesig

nQuality, 

PMUnderstandin

g, 

OrganizationalC

ultureAndClimat

e, 

PMParticipation

AndTrainingb

. Enter

a. Dependent Variable: UseOfTheSystem

b. All requested variables entered.
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Model Summaryb

Model R R Square

Adjusted R 

Square

Std. Error of the 

Estimate Durbin-Watson

1 .879a .773 .748 .34139 1.857

a. Predictors: (Constant), ImplementationResources, EasytoDefineEnvironment, 

RewardSystemAlignment, ITInfrastrutureCapabilities, OrganizationalAcceptance, 

DesignAndImplementationApproach, LeaderSupport, PMInformationSystem, 

PMSystemDesignQuality, PMUnderstanding, OrganizationalCultureAndClimate, 

PMParticipationAndTraining

b. Dependent Variable: UseOfTheSystem

ANOVAa

Model Sum of Squares df Mean Square F Sig.

1 Regression 44.034 12 3.669 31.485 .000b

Residual 12.937 111 .117

Total 56.970 123

a. Dependent Variable: UseOfTheSystem

b. Predictors: (Constant), ImplementationResources, EasytoDefineEnvironment, 

RewardSystemAlignment, ITInfrastrutureCapabilities, OrganizationalAcceptance, 

DesignAndImplementationApproach, LeaderSupport, PMInformationSystem, 

PMSystemDesignQuality, PMUnderstanding, OrganizationalCultureAndClimate, 

PMParticipationAndTraining



293

Coefficientsa

Model

Unstandardized Coefficients

Standardized 

Coefficients

t Sig.B Std. Error Beta

1 (Constant) .680 .195 3.480 .001

LeaderSupport .300 .062 .445 4.805 .000

RewardSystemAlignment -.031 .029 -.064 -1.070 .287

OrganizationalAcceptance .039 .046 .052 .842 .401

OrganizationalCultureAndCli

mate

-.068 .086 -.079 -.783 .435

EasytoDefineEnvironment .144 .033 .232 4.392 .000

ITInfrastrutureCapabilities .265 .034 .431 7.787 .000

PMSystemDesignQuality -.080 .065 -.104 -1.221 .225

PMInformationSystem .019 .050 .026 .381 .704

PMParticipationAndTraining -.007 .071 -.011 -.102 .919

PMUnderstanding .062 .073 .081 .847 .399

DesignAndImplementationA

pproach

.202 .055 .299 3.645 .000

ImplementationResources -.006 .053 -.009 -.112 .911

Coefficientsa

Model

95.0% Confidence Interval for B Correlations

Lower Bound Upper Bound Zero-order Partial Part

1 (Constant) .293 1.068

LeaderSupport .176 .424 .680 .415 .217

RewardSystemAlignment -.090 .027 .386 -.101 -.048

OrganizationalAcceptance -.052 .130 .362 .080 .038

OrganizationalCultureAndCli

mate

-.239 .104 .645 -.074 -.035

EasytoDefineEnvironment .079 .209 .380 .385 .199

ITInfrastrutureCapabilities .197 .332 .607 .594 .352

PMSystemDesignQuality -.209 .050 .614 -.115 -.055

PMInformationSystem -.080 .118 .629 .036 .017

PMParticipationAndTraining -.148 .134 .665 -.010 -.005

PMUnderstanding -.083 .206 .648 .080 .038

DesignAndImplementationAp

proach

.092 .311 .620 .327 .165

ImplementationResources -.110 .098 .606 -.011 -.005
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Coefficientsa

Model

Collinearity Statistics

Tolerance VIF

1 (Constant)

LeaderSupport .238 4.199

RewardSystemAlignment .573 1.744

OrganizationalAcceptance .546 1.832

OrganizationalCultureAndClimate .201 4.975

EasytoDefineEnvironment .733 1.364

ITInfrastrutureCapabilities .669 1.495

PMSystemDesignQuality .280 3.570

PMInformationSystem .432 2.314

PMParticipationAndTraining .181 5.530

PMUnderstanding .222 4.506

DesignAndImplementationApproach .305 3.284

ImplementationResources .356 2.811

a. Dependent Variable: UseOfTheSystem

Collinearity Diagnosticsa

Model Dimension Eigenvalue Condition Index

Variance Proportions

(Constant) LeaderSupport

RewardSystemA

lignment

1 1 12.575 1.000 .00 .00 .00

2 .124 10.082 .00 .00 .18

3 .071 13.289 .01 .00 .52

4 .063 14.120 .01 .01 .06

5 .046 16.541 .02 .00 .02

6 .029 20.919 .37 .00 .02

7 .023 23.493 .01 .09 .01

8 .020 24.979 .15 .12 .02

9 .018 26.328 .30 .11 .04

10 .011 33.389 .05 .00 .09

11 .009 38.179 .01 .10 .01

12 .007 42.793 .06 .09 .03

13 .005 50.682 .01 .49 .00
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Collinearity Diagnosticsa

Model Dimension

Variance Proportions

OrganizationalA

cceptance

OrganizationalC

ultureAndClimat

e

EasytoDefineEn

vironment

ITInfrastrutureC

apabilities

PMSystemDesig

nQuality

1 1 .00 .00 .00 .00 .00

2 .03 .00 .32 .00 .00

3 .03 .00 .12 .09 .00

4 .00 .00 .03 .42 .00

5 .41 .00 .37 .01 .01

6 .01 .00 .02 .01 .03

7 .15 .00 .07 .05 .00

8 .05 .00 .00 .06 .08

9 .06 .00 .00 .27 .01

10 .05 .04 .02 .05 .32

11 .05 .00 .00 .04 .14

12 .06 .20 .05 .00 .42

13 .10 .75 .00 .00 .00

Collinearity Diagnosticsa

Model Dimension

Variance Proportions

PMInformationS

ystem

PMParticipation

AndTraining

PMUnderstandi

ng

DesignAndImple

mentationAppro

ach

Implementation

Resources

1 1 .00 .00 .00 .00 .00

2 .00 .00 .00 .00 .00

3 .01 .00 .00 .02 .01

4 .01 .02 .00 .02 .00

5 .02 .01 .00 .02 .00

6 .06 .01 .01 .05 .17

7 .43 .00 .00 .10 .06

8 .27 .01 .00 .14 .04

9 .01 .03 .01 .01 .41

10 .15 .23 .11 .13 .03

11 .03 .06 .71 .00 .26

12 .01 .42 .00 .40 .01

13 .00 .22 .14 .12 .00
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a. Dependent Variable: UseOfTheSystem

Residuals Statisticsa

Minimum Maximum Mean Std. Deviation N

Predicted Value 2.3877 5.2753 4.0618 .59833 124

Residual -.91580 .90864 .00000 .32431 124

Std. Predicted Value -2.798 2.028 .000 1.000 124

Std. Residual -2.683 2.662 .000 .950 124

a. Dependent Variable: UseOfTheSystem
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Charts
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Appendix C.3.2 Multiple Regression for PM System Performance

Regression

Variables Entered/Removeda

Model

Variables 

Entered

Variables 

Removed Method

1 ImplementationR

esources, 

EasytoDefineEn

vironment, 

RewardSystemA

lignment, 

ITInfrastrutureCa

pabilities, 

OrganizationalA

cceptance, 

DesignAndImple

mentationAppro

ach, 

LeaderSupport, 

PMInformationS

ystem, 

PMSystemDesig

nQuality, 

PMUnderstandin

g, 

OrganizationalC

ultureAndClimat

e, 

PMParticipation

AndTrainingb

. Enter

a. Dependent Variable: PMSystemPerformance

b. All requested variables entered.
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Model Summaryb

Model R R Square

Adjusted R 

Square

Std. Error of the 

Estimate Durbin-Watson

1 .944a .891 .879 .28356 1.898

a. Predictors: (Constant), ImplementationResources, EasytoDefineEnvironment, 

RewardSystemAlignment, ITInfrastrutureCapabilities, OrganizationalAcceptance, 

DesignAndImplementationApproach, LeaderSupport, PMInformationSystem, 

PMSystemDesignQuality, PMUnderstanding, OrganizationalCultureAndClimate, 

PMParticipationAndTraining

b. Dependent Variable: PMSystemPerformance

ANOVAa

Model Sum of Squares df Mean Square F Sig.

1 Regression 72.927 12 6.077 75.581 .000b

Residual 8.925 111 .080

Total 81.852 123

a. Dependent Variable: PMSystemPerformance

b. Predictors: (Constant), ImplementationResources, EasytoDefineEnvironment, 

RewardSystemAlignment, ITInfrastrutureCapabilities, OrganizationalAcceptance, 

DesignAndImplementationApproach, LeaderSupport, PMInformationSystem, 

PMSystemDesignQuality, PMUnderstanding, OrganizationalCultureAndClimate, 

PMParticipationAndTraining
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Coefficientsa

Model

Unstandardized Coefficients

Standardized 

Coefficients

t Sig.B Std. Error Beta

1 (Constant) .166 .162 1.021 .310

LeaderSupport .357 .052 .442 6.882 .000

RewardSystemAlignment .014 .024 .024 .573 .568

OrganizationalAcceptance .078 .038 .087 2.043 .043

OrganizationalCultureAndCli

mate

.378 .072 .368 5.266 .000

EasytoDefineEnvironment .026 .027 .035 .948 .345

ITInfrastrutureCapabilities .028 .028 .038 .989 .325

PMSystemDesignQuality .002 .054 .002 .035 .972

PMInformationSystem -.061 .041 -.071 -1.481 .142

PMParticipationAndTraining .047 .059 .058 .790 .432

PMUnderstanding .006 .061 .007 .099 .921

DesignAndImplementationA

pproach

.111 .046 .137 2.416 .017

ImplementationResources -.007 .044 -.009 -.165 .870

Coefficientsa

Model

95.0% Confidence Interval for B Correlations

Lower Bound Upper Bound Zero-order Partial Part

1 (Constant) -.156 .488

LeaderSupport .254 .460 .880 .547 .216

RewardSystemAlignment -.034 .062 .528 .054 .018

OrganizationalAcceptance .002 .153 .502 .190 .064

OrganizationalCultureAndCli

mate

.236 .520 .888 .447 .165

EasytoDefineEnvironment -.028 .080 .273 .090 .030

ITInfrastrutureCapabilities -.028 .084 .314 .094 .031

PMSystemDesignQuality -.106 .109 .730 .003 .001

PMInformationSystem -.144 .021 .559 -.139 -.046

PMParticipationAndTraining -.070 .164 .807 .075 .025

PMUnderstanding -.114 .126 .783 .009 .003

DesignAndImplementationAp

proach

.020 .202 .651 .224 .076

ImplementationResources -.094 .079 .658 -.016 -.005
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Coefficientsa

Model

Collinearity Statistics

Tolerance VIF

1 (Constant)

LeaderSupport .238 4.199

RewardSystemAlignment .573 1.744

OrganizationalAcceptance .546 1.832

OrganizationalCultureAndClimate .201 4.975

EasytoDefineEnvironment .733 1.364

ITInfrastrutureCapabilities .669 1.495

PMSystemDesignQuality .280 3.570

PMInformationSystem .432 2.314

PMParticipationAndTraining .181 5.530

PMUnderstanding .222 4.506

DesignAndImplementationApproach .305 3.284

ImplementationResources .356 2.811

a. Dependent Variable: PMSystemPerformance

Collinearity Diagnosticsa

Model Dimension Eigenvalue Condition Index

Variance Proportions

(Constant) LeaderSupport

RewardSystemA

lignment

1 1 12.575 1.000 .00 .00 .00

2 .124 10.082 .00 .00 .18

3 .071 13.289 .01 .00 .52

4 .063 14.120 .01 .01 .06

5 .046 16.541 .02 .00 .02

6 .029 20.919 .37 .00 .02

7 .023 23.493 .01 .09 .01

8 .020 24.979 .15 .12 .02

9 .018 26.328 .30 .11 .04

10 .011 33.389 .05 .00 .09

11 .009 38.179 .01 .10 .01

12 .007 42.793 .06 .09 .03

13 .005 50.682 .01 .49 .00
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Collinearity Diagnosticsa

Model Dimension

Variance Proportions

OrganizationalA

cceptance

OrganizationalC

ultureAndClimat

e

EasytoDefineEn

vironment

ITInfrastrutureC

apabilities

PMSystemDesig

nQuality

1 1 .00 .00 .00 .00 .00

2 .03 .00 .32 .00 .00

3 .03 .00 .12 .09 .00

4 .00 .00 .03 .42 .00

5 .41 .00 .37 .01 .01

6 .01 .00 .02 .01 .03

7 .15 .00 .07 .05 .00

8 .05 .00 .00 .06 .08

9 .06 .00 .00 .27 .01

10 .05 .04 .02 .05 .32

11 .05 .00 .00 .04 .14

12 .06 .20 .05 .00 .42

13 .10 .75 .00 .00 .00

Collinearity Diagnosticsa

Model Dimension

Variance Proportions

PMInformationS

ystem

PMParticipation

AndTraining

PMUnderstandi

ng

DesignAndImple

mentationAppro

ach

Implementation

Resources

1 1 .00 .00 .00 .00 .00

2 .00 .00 .00 .00 .00

3 .01 .00 .00 .02 .01

4 .01 .02 .00 .02 .00

5 .02 .01 .00 .02 .00

6 .06 .01 .01 .05 .17

7 .43 .00 .00 .10 .06

8 .27 .01 .00 .14 .04

9 .01 .03 .01 .01 .41

10 .15 .23 .11 .13 .03

11 .03 .06 .71 .00 .26

12 .01 .42 .00 .40 .01

13 .00 .22 .14 .12 .00

a. Dependent Variable: PMSystemPerformance
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Residuals Statisticsa

Minimum Maximum Mean Std. Deviation N

Predicted Value 2.1478 5.7550 4.3135 .77000 124

Residual -.87041 1.09709 .00000 .26937 124

Std. Predicted Value -2.813 1.872 .000 1.000 124

Std. Residual -3.070 3.869 .000 .950 124

a. Dependent Variable: PMSystemPerformance
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Charts
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Appendix C.3.3 Multiple Regression Output for Improved Results & Processes

Regression - Enter

Variables Entered/Removeda

Model

Variables 

Entered

Variables 

Removed Method

1 ImplementationR

esources, 

EasytoDefineEn

vironment, 

RewardSystemA

lignment, 

ITInfrastrutureCa

pabilities, 

OrganizationalA

cceptance, 

DesignAndImple

mentationAppro

ach, 

LeaderSupport, 

PMInformationS

ystem, 

PMSystemDesig

nQuality, 

PMUnderstandin

g, 

OrganizationalC

ultureAndClimat

e, 

PMParticipation

AndTrainingb

. Enter

a. Dependent Variable: ImprovedResultsAndProcesses

b. All requested variables entered.
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Model Summaryb

Model R R Square

Adjusted R 

Square

Std. Error of the 

Estimate Durbin-Watson

1 .943a .888 .876 .31771 1.874

a. Predictors: (Constant), ImplementationResources, EasytoDefineEnvironment, 

RewardSystemAlignment, ITInfrastrutureCapabilities, OrganizationalAcceptance, 

DesignAndImplementationApproach, LeaderSupport, PMInformationSystem, 

PMSystemDesignQuality, PMUnderstanding, OrganizationalCultureAndClimate, 

PMParticipationAndTraining

b. Dependent Variable: ImprovedResultsAndProcesses

ANOVAa

Model Sum of Squares df Mean Square F Sig.

1 Regression 89.202 12 7.433 73.641 .000b

Residual 11.205 111 .101

Total 100.406 123

a. Dependent Variable: ImprovedResultsAndProcesses

b. Predictors: (Constant), ImplementationResources, EasytoDefineEnvironment, 

RewardSystemAlignment, ITInfrastrutureCapabilities, OrganizationalAcceptance, 

DesignAndImplementationApproach, LeaderSupport, PMInformationSystem, 

PMSystemDesignQuality, PMUnderstanding, OrganizationalCultureAndClimate, 

PMParticipationAndTraining
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Coefficientsa

Model

Unstandardized Coefficients

Standardized 

Coefficients

t Sig.B Std. Error Beta

1 (Constant) .285 .182 1.566 .120

LeaderSupport .135 .058 .151 2.326 .022

RewardSystemAlignment .203 .027 .311 7.433 .000

OrganizationalAcceptance .026 .043 .026 .599 .550

OrganizationalCultureAndCli

mate

-.032 .080 -.028 -.396 .693

EasytoDefineEnvironment -.034 .031 -.042 -1.128 .262

ITInfrastrutureCapabilities -.039 .032 -.048 -1.243 .217

PMSystemDesignQuality .136 .061 .134 2.233 .028

PMInformationSystem .016 .046 .016 .334 .739

PMParticipationAndTraining .212 .066 .239 3.211 .002

PMUnderstanding .004 .068 .004 .055 .956

DesignAndImplementationA

pproach

.291 .051 .325 5.664 .000

ImplementationResources .022 .049 .024 .448 .655

Coefficientsa

Model

95.0% Confidence Interval for B Correlations

Lower Bound Upper Bound Zero-order Partial Part

1 (Constant) -.076 .645

LeaderSupport .020 .250 .774 .216 .074

RewardSystemAlignment .149 .257 .683 .576 .236

OrganizationalAcceptance -.059 .110 .314 .057 .019

OrganizationalCultureAndCli

mate

-.191 .128 .742 -.038 -.013

EasytoDefineEnvironment -.095 .026 .148 -.106 -.036

ITInfrastrutureCapabilities -.102 .023 .308 -.117 -.039

PMSystemDesignQuality .015 .256 .792 .207 .071

PMInformationSystem -.077 .108 .625 .032 .011

PMParticipationAndTraining .081 .343 .851 .292 .102

PMUnderstanding -.131 .138 .760 .005 .002

DesignAndImplementationAp

proach

.190 .393 .781 .474 .180

ImplementationResources -.075 .119 .662 .042 .014
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Coefficientsa

Model

Collinearity Statistics

Tolerance VIF

1 (Constant)

LeaderSupport .238 4.199

RewardSystemAlignment .573 1.744

OrganizationalAcceptance .546 1.832

OrganizationalCultureAndClimate .201 4.975

EasytoDefineEnvironment .733 1.364

ITInfrastrutureCapabilities .669 1.495

PMSystemDesignQuality .280 3.570

PMInformationSystem .432 2.314

PMParticipationAndTraining .181 5.530

PMUnderstanding .222 4.506

DesignAndImplementationApproach .305 3.284

ImplementationResources .356 2.811

a. Dependent Variable: ImprovedResultsAndProcesses

Collinearity Diagnosticsa

Model Dimension Eigenvalue Condition Index

Variance Proportions

(Constant) LeaderSupport

RewardSystemA

lignment

1 1 12.575 1.000 .00 .00 .00

2 .124 10.082 .00 .00 .18

3 .071 13.289 .01 .00 .52

4 .063 14.120 .01 .01 .06

5 .046 16.541 .02 .00 .02

6 .029 20.919 .37 .00 .02

7 .023 23.493 .01 .09 .01

8 .020 24.979 .15 .12 .02

9 .018 26.328 .30 .11 .04

10 .011 33.389 .05 .00 .09

11 .009 38.179 .01 .10 .01

12 .007 42.793 .06 .09 .03

13 .005 50.682 .01 .49 .00
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Collinearity Diagnosticsa

Model Dimension

Variance Proportions

OrganizationalA

cceptance

OrganizationalC

ultureAndClimat

e

EasytoDefineEn

vironment

ITInfrastrutureC

apabilities

PMSystemDesig

nQuality

1 1 .00 .00 .00 .00 .00

2 .03 .00 .32 .00 .00

3 .03 .00 .12 .09 .00

4 .00 .00 .03 .42 .00

5 .41 .00 .37 .01 .01

6 .01 .00 .02 .01 .03

7 .15 .00 .07 .05 .00

8 .05 .00 .00 .06 .08

9 .06 .00 .00 .27 .01

10 .05 .04 .02 .05 .32

11 .05 .00 .00 .04 .14

12 .06 .20 .05 .00 .42

13 .10 .75 .00 .00 .00

Collinearity Diagnosticsa

Model Dimension

Variance Proportions

PMInformationS

ystem

PMParticipation

AndTraining

PMUnderstandi

ng

DesignAndImple

mentationAppro

ach

Implementation

Resources

1 1 .00 .00 .00 .00 .00

2 .00 .00 .00 .00 .00

3 .01 .00 .00 .02 .01

4 .01 .02 .00 .02 .00

5 .02 .01 .00 .02 .00

6 .06 .01 .01 .05 .17

7 .43 .00 .00 .10 .06

8 .27 .01 .00 .14 .04

9 .01 .03 .01 .01 .41

10 .15 .23 .11 .13 .03

11 .03 .06 .71 .00 .26

12 .01 .42 .00 .40 .01

13 .00 .22 .14 .12 .00

a. Dependent Variable: ImprovedResultsAndProcesses
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Residuals Statisticsa

Minimum Maximum Mean Std. Deviation N

Predicted Value 2.0908 5.8862 4.1481 .85160 124

Residual -.86751 .74027 .00000 .30182 124

Std. Predicted Value -2.416 2.041 .000 1.000 124

Std. Residual -2.730 2.330 .000 .950 124

a. Dependent Variable: ImprovedResultsAndProcesses
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Charts
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