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Abstract
Purpose - The purpose of this study is to explore the relationship between the establishment of 
a Project Management Office and project performance. Particularly, whether or not the 
establishment of a Project Management Office leads to enhanced project performance in project 
based organizations.

Framework - The framework developed for the purpose of this study is made out of the different 
categories of Project Management Office services and functions on the one side and the different 
dimensions of project performance on the other. The model created tests the individual 
relationships between the constructs on each side.

Methodology- The study employs a quantitative research design. Project Management Offices 
in organizations from across the globe and operating in a range of industries and industry segments 
are investigated. The data for the study is collected using an online questionnaire.

Findings - The findings of this study lead to the belief that the establishment of a Project 
Management Office and the implementation of a certain set of its services and function will indeed 
lead to enhanced project performance

Managerial Implications - Managers are made aware of the impact of the Project 
Management Office on project performance. Moreover, they are given guidelines as to what 
services and functions to adopt if there were only interested in seeing results on the project level.

Limitations - The approach to exploring the subject in hand, the choice of participating 
organizations, the size of the sample tested, and the framework chosen for the evaluation of project 
performance are all seen as limitations for this study.
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1 Introduction
This chapter starts with a background that is aimed at introducing the subject and highlighting its 
significance. The background is then followed by a discussion of the problem that led to the interest 
in the subject of the study, its formulation, and purpose. The chapter ends with the delimitations 
of the study and the structure of the overall document.

1.1 Background 

Projects are an essential instrument in the development of an organization (Dai & Wells, 2004). 
The successful completion of projects eventually leads to enhanced overall organizational 
performance (Dai & Wells, 2004).  In the past two decades the number of projects taken on in both 
the public and private sector has increased exponentially (Spalek, 2012). In addition to the increase 
in the number of projects, their complexity has also increased. This has augmented the challenges 
facing organizations, created additional problems that needed to be addressed (Spalek, 2012), and 
made it increasingly difficult to successfully manage the projects (Zohrevandi, 2014). At present,   
project failure rates are high (Dai & Wells, 2004).

This has led to a need for better project governance (Zohrevandi, 2014). Organizations 
continue to explore new models aimed at enhancing project governance (Dai & Wells, 2004; 
Darling & Whitty, 2016). One of the most prominent Project Management (PM) structures 
deployed for such a purpose is the Project Management Office (PMO). In General, a PMO is an 
organizational structure created with the aim of supporting the organization and its project 
managers in successfully managing their projects and achieving the required tangible and 
intangible results (Zohrevandi, 2014; Monteiro, et al., 2016; Bredillet, et al., 2018). It is tasked, 
amongst other things, with the implementation of PM best practices in an aim to enhance project 
performance (Hurt & Thomas, 2009; Desmond, 2015; Darling & Whitty, 2016). It does so by 
offering specialized PM governance and oversight based on best practices without the need for re-
inventing the wheel (Hurt & Thomas, 2009; Desmond, 2015). In addition, the PMO acts as a 
medium for sharing knowledge and knowhow between the different projects (Darling & Whitty, 
2016). This is done in organizations to varying extents and through different structures and has 
developed throughout the years. Nowadays, many organizations around the world and in varying 
industries deploy such a department (Julian, 2008; Desmond, 2015; Darling & Whitty, 2016).

1.2 Problem Discussion

While PMO’s have been around since the 1990’s, their varied structures and functions, in addition 
to their short life span and the limited research found on them leaves us with  no conclusive results 
as to their value (Hurt & Thomas, 2009; Müller, et al., 2013; Darling & Whitty, 2016; Bredillet, 
et al., 2018). This is problematic as value creation is the main reason such an initiative is taken on 
by organizations in the first place. Some researchers suggest that the establishment of a PMO adds 
great value to organizations (Dai & Wells, 2004), while others suggest that PMO’s add no value 
and that many PMO’s are fighting hard to show value for money (Hobbs & Aubry, 2007). When 
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it comes to the impact PMO’s have on project performance, which is directly related to an 
organizations bottom-line, some researchers claim that project performance in organizations with 
a PMO is higher than that in organizations without a PMO (Dai & Wells, 2004), while others claim 
that there is no relationship between the establishment of a PMO and project performance (Aubry, 
et al., 2010). At large, the research available on PMO’s is inconclusive and does not shed enough 
light on the different facets of the phenomenon which does not allow for informed decision 
making. 

1.3 Problem Formulation and Purpose

Given the relatively short existence of the PMO phenomenon, the lack of research on the subject, 
and the mixed opinions on a PMO’s impact on project performance. And as a PMO’s contribution 
to overall organizational value and its particular impact on project performance unquestionably 
affects the organizations return on investment (ROI); specifically in project based organizations 
(Kendall & Rollins, 2003; Aubry, et al., 2011). This study seeks to explore the relationship between 
the establishment of a PMO and project performance. Particularly, this study aims to explore 
whether or not the establishment of a PMO leads to enhanced project performance in project based 
organizations. This is done through exploring the correlation between the implementation of 
certain functions and services by the PMO and reported project performance. The research 
question posed for this study is: 

Does the establishment of a PMO in an organization lead to enhanced project performance?

Once completed, the study hopes to fill the significant gap in the literature which fails to 
empirically show the linkage, or lack thereof, between the cumbersome and costly implementation 
of a PMO and the actual impact they have on project performance. In addition to filling a 
theoretical gap, having such findings will aid organizations in making enlightened decisions when 
considering the establishment of a PMO.

1.4 Delimitations

This study is exploratory in nature and aims to investigate the relationship between the services 
offered and functions performed by the PMO and reported project performance. And while the 
services offered and functions performed by the PMO could have an impact on the performance 
of the organization as a whole, this study limits the investigation to the project level. 

In the study, the services offered and functions performed by the PMO are not collected, 
rather a previous framework that has empirically investigated the most implemented functions and 
services is used. This means that only those sets of functions and services are explored within the 
study while other functions and services that are possibly being implemented by the respondents 
to the study were neglected.

Finally, as the number of PMO adopters still remains relatively low, no restrictions were 
made to the participating organizations other than that they had to have a PMO in operation for a 
minimum of two years. This minimum age limit was put in place to make sure that the participating 
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PMO’s were mature enough. The geographical location of the respondents, the size or structure of 
the organization in which they worked, or even on the type of the PMO structure itself were all not 
taken into consideration.

1.5 Thesis Structure

In the following chapters, the authors start by highlighting the theory related to the subject being 
explored and the specific area of interest; emphasizing its theoretical and practical significance. 
They then move on to explaining the theoretical framework developed to investigate this area of 
interest. This is then followed by a methodology section which gives a detailed description of the 
research design adopted in the study as well as how the participants were sampled and the data 
was collected. Next, the data obtained from the participants is presented and analyzed. Finally, the 
authors conclude the study by discussing the findings and answering the research question, 
highlighting any possible theoretical and managerial implications that might be a result of the 
findings and giving suggestions for future studies.
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2 Literature Review
This chapter starts by giving a background of the PMO and its different structures, mandates, 
services, and functions; highlighting the most significant research in the area. This is then followed 
by emphasizing the difference in opinion as to the impact PMO’s have on organizational 
performance in general and on project performance in particular. Finally, this chapter is 
concluded with a short description of the framework adopted for the purpose of measuring project 
performance.

2.1 Project Management Office (PMO)

Starting in the 1990’s, research interest in PM at the organizational level increased (Hurt & 
Thomas, 2009). This was due to the fact that organizations at the time realized that their strategies 
were mostly achieved via projects; which were increasing in both number and complexity and that 
PM was a critical competency to have (Hurt & Thomas, 2009; Aubry, et al, 2014). And as an 
innovative method to dealing with the situation, large project-based organizations started 
establishing centralized PM entities that took on the responsibility of coordinating project related 
functions and activities (Aarseth, et al., 2007; Aubry, et al, 2014; Monteiro, et al., 2016). The aim 
was to enhance project governance and increase project success rates in order to remain 
competitive (Julian, 2008; Zohrevandi, 2014; Desmond, 2015; Darling & Whitty, 2016). The most 
prominent of such entities is what later on came to be known as the PMO.

A PMO is organizational entity that is aimed at supporting the organization and its managers 
at the different levels in achieving the required results through the implementation of PM best 
practices and the sharing of knowledge without the need to re-invent the wheel (Hurt & Thomas, 
2009; Zohrevandi, 2014; Desmond, 2015; Monteiro, et al., 2016; Bredillet, et al., 2018). A PMO 
tackles the reality that not all project managers are able to cover all aspects of the projects (Hurt 
& Thomas, 2009; Desmond, 2015). It is a dynamic and evolving phenomenon (Darling & Whitty, 
2016). Since the 1990’s, PMO’s have evolved significantly. 

PMO’s can take on a number of structures. Till this day, no standardized structure is agreed 
upon or is perceived to offer the best results (Hobbs & Aubry, 2007; Hurt & Thomas, 2009; Darling 
& Whitty, 2016). Structures vary greatly between one organization and the other and from one 
industry to the other (Müller, et al., 2013; Darling & Whitty, 2016). The structures currently being 
implemented range from those that provide administrative support on the one end, to others that 
formally manage and deliver projects on the other end (Hurt & Thomas, 2009; Singh, et al., 2009; 
Perchami & Matin, 2015). Some simple structures that seem to be commonly used in non-
academic PM literature are the Supportive PMO, the Directing PMO, and the Controlling PMO 
(Desmond, 2015). The Supportive PMO is only tasked with providing support to the organization 
and its projects managers in the form of processes and measures. This structure of PMO has the 
least authority on the project. The Directing PMO extends the roles of the Supportive PMO and is 
involved in monitoring the execution of projects. And finally, the Controlling PMO, in addition to 
implementing the roles of the two other structures, actually controls the projects and is responsible 
for the outcome. This is the highest level of PMO implementation. Some large organizations opt 



Exploring the Impact of the Project Management Office on Project Performance, A Quantitative 
Study
Mohamad Sahyouni and Sebastian Andrén Literature Review

5

for the implementation of concurrent structures of PMO with varying roles and responsibilities in 
an aim to better meet their requirements (Müller, et al., 2013).

And just as the structures of implementation vary, the roles taken on by the PMO teams, as 
well as the team structures, vary greatly between the different PMO’s; especially when comparing 
the implementation across industry lines. PMO teams usually include individuals with 
administrative, technical, and management expertise; most of whom had executed projects 
themselves and are capable of coaching others (Julian, 2008). 

2.2 PMO Mandates, Services, and Functions

The services offered and functions performed by the PMO are based on what is considered to be 
best practices within the PM field. However, with the PMO phenomenon being relatively new and 
the research limited, the concept of best practices is still elusive. Nowadays, most of the alleged 
best practices come from business books or from the publications of professional associations 
(Darling & Whitty, 2016). When it comes to peer-reviewed research papers, there seems to be no 
agreement amongst researchers as to those best practices and thus no agreement as to the mandates 
of the PMO, the services it is supposed to offer, or the set of functions it is supposed to perform 
(Dai & Wells, 2004; Darling & Whitty, 2016). The mandates, services, and functions vary from 
one organization to the other depending on the organizations’ size and strategic objectives (Kwak 
& Dai, 2000). There are however some prominent services and functions that are being performed 
by PMO’s and that seem to re-occur when studying the implementation in different organizations. 
Those services and functions are categorized by Kwak and Dai (2000) into six main categories. 
Below is a brief explanation of each category. A detailed description of the services and functions 
included within each category can be found in table 2.1. 

2.2.1 Developing and Maintaining PM Standards and Methods

The services and functions within this category seem to be the most implemented in PMO’s and 
the most agreed upon amongst researchers (Dai & Wells, 2004). Through the implementation of 
these services and functions the PMO takes on the role of the subject matter expert and acts as an 
agent that develops, maintains, and promotes PM standards and methods. This is done through the 
creation of standard procedures that are meant to serve as guidelines within their respective areas 
of use; specifically projects. 

2.2.2 Developing and Maintaining Project Historical Archives

This category contains services and functions related to the sharing of knowledge and 
dissemination of information (Hobbs & Aubry, 2010). Through the development and maintenance 
of project archives, the PMO creates a centralized repository for all project related data and 
knowledge. This facilitates cross project learning as the data collected in previous projects has a 
place where it can be stored, archived, and accessed when and where required. The main aim is to 
make sure that knowledge is shared between the projects and that prior mistakes are not committed 
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again (Julian, 2008). Historical archives can cover a large and varying range of data depending on 
what the organization deems necessary.  

2.2.3 Providing Project Administrative Support

Administrative work could be seen as a distraction by some project teams (Dai & Wells, 2004). 
Through having this service offered by the PMO, the project team will no longer have to perform 
such tasks and would instead focus on project deliverables. 

2.2.4 Providing Human Resource/Staffing Assistance

The PMO provides assistance to the organization in the identification, evaluation, and recruitment 
of qualified project personnel (Dai & Wells, 2004). This includes the identification of the skills 
required for the different project staff, the identification of the skills and experience required for 
the project manager, as well as conducting performance evaluations for the different project 
personnel throughout the lifecycle of the project (Kwak & Dai, 2000; Dai & Wells, 2004).

2.2.5 Providing PM Consulting and Mentoring

Providing PM Consulting and Mentoring is another agreed upon category. As organizations and 
their projects become more sophisticated, they will need to adopt a more strategic PM approach 
(Dai & Wells, 2004). Such an approach is nourished by the PMO. To take on such a role, PMO 
team members will need to be competent, capable of mentoring, and have a high level of credibility 
amongst their peers. 

2.2.6 Providing or Arranging PM Training

As organizations perform more projects, their need for PM training increases (Kwak & Dai, 2000; 
Dai & Wells, 2004). The PMO along with the Human Resources department identify the trainings 
required and then collaborate on sourcing or providing such trainings (Kwak & Dai, 2000; Dai & 
Wells, 2004). 

A Categorized List of the Services and Functions of the PMO

1 - Developing and Maintaining PM Standards and Methods
1.      Project procedures
2.      Project selection procedures
3.      Project planning and scheduling procedures
4.      Change management procedures
5.      Risk assessment procedures
6.      Documentation procedures
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2 - Developing and Maintaining Project Historical Archives
1.      Records of prior project performance
2.      Records of previous project plans
3.      Issues and problem lists of previous projects
4.      Historical project archives database
5.      Description of techniques and templates
3 - Assuming Project Administrative Area
1.      Project schedule maintenance
2.      Project timesheet maintenance
3.      Project workbook maintenance
4.      Project report production and distribution
5.      Active PMO in providing conference room for reviews and meetings
6.      Project management software assistance
4 - Human Resource and Staffing Assistance
1.      Project manager skill set identification
2.      Project manager candidate personnel identification
3.      Project team member candidate personnel identification
4.      Providing input on project manager’s performance evaluation
5.      Appropriate changes in policies and procedures
5 - Project Management Consulting and Mentoring
1.      Confidential advice on sensitive issues and problems
2.      Project start-up assistance
3.      Timely response to project needs and problems
4.      Group sharing sessions for project managers
5.      Assisting senior management
6 - Providing and Arranging Project Management Training
1.      Project management basis
2.      Advanced project management topics
3.      Assistance in preparation for career advancement
4.      Project management software skills
5.      Design and development of training course both for internal and external customers

Table 2.1. A Categorized List of the Services and Functions of the PMO adopted from the work of Kwak and Dai (2000)

2.3 PMO’s as a Source of Value

An organization’s ultimate goal when investing in the establishment of a PMO is to enhance its 
performance and create value for its stakeholders (Thomas & Mullaly, 2008; Aubry & Hobbs, 
2011; Aubry, 2015; Anantatmula, et al., 2018). A PMO should therefore be able to clearly show 
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its contribution towards this goal (Hobbs & Aubry, 2007). In the case that it is unable to do so, its 
legitimacy becomes questioned (Viglioni, et al. 2016). Unfortunately, this is currently the case. 
Many PMO’s are struggling to show value for money (Hobbs & Aubry, 2007). Research shows 
that almost half of the organizations that have a PMO question its legitimacy and challenge its 
existence (Hobbs & Aubry, 2007; Aubry & Hobbs, 2011). 

Research investigating this phenomenon is on the rise. It is still, however, severely 
underdeveloped and offers inconclusive and even contradictory results; leaving us with an 
ambiguous understating whether or not PMO’s add value to organizations (Kwak & Dai, 2000; 
Hurt & Thomas, 2009; Müller, et al., 2013). Some researchers claim that PMO’s add significant 
value to organizations (Dai & Wells, 2004; Hurt & Thomas, 2009). Others claim that there is no 
relationship between the existence of a PMO and increased organizational performance, and that 
PMO’s add absolutely no value to organizations and are simply another layer of bureaucracy that 
does nothing but increase overhead costs (Kwak & Dai, 2000; Hobbs & Aubry, 2007; Aubry, et 
al., 2010). This difference of opinion could be partly attributed to the fact that PMO’s tend to have 
a short life span and vary in both their structures and functions, which makes measuring their 
performance and value difficult (Darling & Whitty, 2016; Bredillet, et al. 2018). Regardless of 
what the underlying reasons for these differences in opinion are, the fact of the matter is that we 
are left with no conclusive results as to the value PMO’s add; if any. Table 2.2 summarizes the 
most prominent research within this specific area and highlights the approach of each researcher 
in investigating value and their findings. 

Article Focus Approach Findings

Kwak & Dai (2000) Builds a framework to measure 
value through correlating  PMO 
effectiveness to reported project 
performance

Measures value through 
measuring reported project 
performance

Framework Built

Dai & Wells (2004) Implements the framework 
developed in Kwak & Dai (2000)

Measures value through 
measuring reported project 
performance in organizations 
that have PMO's and those that 
don’t

Reported project 
performance is higher in 
organizations with a PMO 
than those without a PMO. 
However, the difference was 
not statistically significant.

Hurt & Thomas (2009)  Sets out to explore how and why 
PMO’s create sustainable value in 
some instances and fail to 
maintain their value 
contributions in others.

Measures different levels of 
value resulting from the PMO 
implementing PM

PMO's add value by 
improving PM practices 
within an organization
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Hobbs & Aubry (2010) 
Aubry, et al. (2011) 
Unger, et al. (2012)
Aubry, et al. (2014)

The articles set out to all of the 
articles use the competing values 
framework to investigate the 
contribution of PM in general and 
PMO's in particular to 
organizational performance. 

Studies the contribution of 
PMO's to organizational 
performance through studying 
the contribution of PM to 
organizational performance. This 
is done using the competing 
values framework. Here, the 
perception of the respondents is 
what is actually measured

- Finds that the framework 
used is indeed suitable for 
the measurement.

- Highlight what 
respondents considered 
valued in PMO 
performance

- PMO's do add value when 
looked at from the 
perspective of the 
framework used

Ward & Daniel (2013) Studies how the existence of 
PMO's in organizations within the 
IS field relates to project success 
and senior management 
satisfaction

Uses an exploratory survey 
method to consider the 
relationship of both the presence 
of a PMO and the involvement of 
the PMO in five key practices that 
span the project life-cycle on 
project success and management 
satisfaction

Found that the presence of a 
PMO reduces senior 
management satisfaction 
with IS projects and has no 
effect on the overall success 
rates 

Aubry (2015) Studies organizational change 
through the study of PMO 
transformations

Studies the outcomes of the PMO 
implementation based on the 
roles they play within the 
organization

Increasing the PMO’s 
supportive role improves 
project performance, 
business performance, and 
project management 
maturity while increasing the 
PMO’s control role does not 
improve performance.

Anantatmula, et al. 
(2018)

Studies the relations between 
project success and project 
performance factors, and 
organizational project 
management maturity.

Studies the influence of the 
maturity of pm practices on 
project success through studying 
what is considered important for 
project success from people’s 
perspective and relating that to 
organizations’ project systems 
and practices that contribute to 
project success.

Found that indeed some of 
the practices of pm do 
contribute to project success

Table 2.2. Summary of Research

2.4 PMO’s and Project Performance

Projects are fundamental in creating value for organizations (Anantatmula, et al., 2018). Through 
the execution of projects, organizations are able to accomplish their strategic objectives 
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(Anantatmula, et al., 2018). That being the case, many organizations turn to PMO’s in order to 
enhance project performance (Kutsch, et al., 2015). However, there is no clear evidence that 
PMO’s are actually capable of doing so. 

Just as in other areas of research on PMO’s, the research available on the link between 
PMO’s and project performance is circumstantial, inconclusive, and contradictory, and offers no 
significant empirical validation (Kwak & Dai, 2000; Dai & Wells, 2004; Unger, et al., 2012). The 
research is split between those that claim that PMO’s do indeed affect project performance and 
those that don’t. Dai and Wells (2004), as well as, Anantatmula, et al. (2018) all claim that project 
performance is enhanced in organizations that have a PMO when compared to those that do not. 
They claim that the effect on performance is either directly seen in projects or is a result of an 
enhancement elsewhere in the organization that in turn leads to enhancement in projects (Dai & 
Wells, 2004, Anantatmula, et al., 2018). On the other hand, a number of other researchers claim 
that there is no evidence linking PMO’s to enhanced project performance, and that if a link does 
exist it is extremely marginal (Unger, et al., 2012; Ward & Daniel, 2013; Darling & Whitty, 2016).

Taking into consideration the importance of projects, the increased use of PMO’s, and the 
lack of reliable research exploring the link between the two, a quantitative approach exploring this 
link is needed (Kwak & Dai, 2000; Dai & Wells, 2004). As of today, the only research 
systematically studying this relationship by investigating the direct impact of PMO’s on project 
performance is that of Dai and Wells (2004). Unfortunately however, the research results are not 
statistically significant and therefore do not shed enough light on the issue. The study at hand aims 
to strengthen the overall research on PMO’s contribution to value and more specifically their 
impact on project performance. 

2.5 Project Performance and Project Success

Project performance is a central theme in PM. It is one of the most frequently debated topics. Yet, 
there is still no general agreement as to the definition of a successful project (Murphy et al., 1974; 
Pinto & Slevin, 1988; Baccarini, 1999). There are numerous examples of projects that were 
perceived as successful by those involved in the implementation but deemed as failures by the 
receiving party (Pinto & Slevin, 1988). There are other examples of projects that consumed much 
more resources than planned and were judged as failures by the internal organization but were 
considered successful by the receiving customer and would become a source of revenue for years 
to come (De Wit, 1986)

In the early days of modern PM during the 1950’s, the research on project performance 
was focused on project scheduling problems. The general assumption being that the development 
of better scheduling techniques would result in better management and thus the successful 
completion of projects (Belassi & Tukel, 1996). In the 1970s, the trend on measuring project 
performance shifted towards implementation and studies were performed to measure time, cost, 
and functionality improvements along with systems for their delivery (Turner & Müller, 2005). 

During the 1980s and 1990s, planning was once again in focus along with the quality of 
the hand-over. Lists of Critical Success Factors (CSF), which also included organizational and 
stakeholder perspectives received an increase in popularity (Turner & Müller, 2005). Around this 
time customer satisfaction became more widely used and the theories of Baker et al. (1988) were 
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developed. They produced a list of the factors contributing to project success (Baker et al., 1988). 
In their view, project success is a matter of perception. They concluded that a project is highly 
likely to be perceived as successful if it meets the technical performance specifications and/or 
mission to be performed, and if there is a high level of satisfaction concerning the project outcome 
among four different stakeholders, namely; the customer, the developer, the project team, and the 
end-user (Aaron, 2001). So, what they proposed was that instead of using time, cost, and 
performance as measures for project success, perceived performance should be the measure 
(Belassi & Tukel, 1996).  

Pinto and Slevin (1989) reasoned along the same lines as Baker et al. (1988) that project 
success is something much more complex than simply meeting cost, schedule, and 
performance.  The parties involved see success or failure in different ways and that is why the 
client’s satisfaction with the final result has a great deal to do with the perceived success or failure 
of projects (Prabhakar, 2001).

 De Wit (1988) makes a point of distinguishing project success and the success of the PM 
effort. He says that good PM can contribute to project success, but it is nearly impossible to entirely 
prevent failure. Project success can be measured against the overall objectives of the project, 
whereas the PM success is measured against the more traditional measures such as cost, time and 
quality. He claims that the measurement of PM success can be done relatively easily but project 
success is almost impossible to measure as it must take into consideration the objectives of all 
stakeholders throughout the project life cycle and at all levels of the management hierarchy.

 Shenhar et al. (2001) suggest that the project managers are the new strategic leaders who 
must take total responsibility for the project business results. Defining and assessing project 
performance is therefore a strategic management concept. The purpose should therefore be to help 
align project efforts with the short and long-term goals of the organization. Like many others, they 
conclude that what defines project success in not agreed upon in the literature and believe that 
there should be more to project performance than meeting time and budget. They suggest the 
following four parameters to be measured; (1) project efficiency, (2) impact/benefit for the 
customer, (3) direct business and organizational success, and (4) preparing for the future. The 
fourth dimension deals with less tangible project results. While the first three can be directly 
connected to immediate business results such as profitability or market share, the fourth dimension 
deals with more long-term benefits; only to be realized in the future. Sometimes long after the 
project has been completed, and often indirectly. 

This method of measuring project performance is deemed the most comprehensive as it 
takes more dimensions into account than many of the other models studied. It will therefore be the 
preferred choice of measuring project performance in this study.

Performance Dimension Measures

1.       Project efficiency

1.1.    Meeting schedule goal
1.2.    Meeting budget goal

2.       Impact on the customer
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2.1.    Meeting functional performance
2.2.    Meeting technical specifications
2.3.    Fulfilling customer needs
2.4.    Solving a customer’s problem
2.5.    The customer is using the product
2.6.    Customer satisfaction

3.       Business Success

3.1.    Commercial Success
3.2.    Creating a large market share

4.       Preparing for the Future

4.1.    Creating a new market
4.2.    Creating a new product line
4.3.    Developing a new technology

Table 2.3. Performance Dimensions of project success (Shenhar et al., 2001)
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3 Theoretical Framework
This chapter covers the theoretical framework that was developed in order to investigate the area 
of interest. 

To investigate the impact of the PMO on an organizations project performance, the theoretical 
framework below is developed. The framework investigates the relationship between the 
implementation of the different services and functions by the PMO, and project performance. The 
aim is to test the following main hypothesis:

Hypothesis: The services offered and functions performed by a PMO have a positive impact on 
project performance

The services and functions of the PMO are completely adopted from the work of Kwak and Dai 
(2000), while project performance is measured using the framework developed by Shenhar et al. 
(2001) with a slight modification. The latter framework originally contains four dimensions as 
previously elaborated. However, for the purpose of this study, the fourth dimension is abandoned. 
The reason for doing so is directly related to the nature of the dimension itself. The dimension in 
question is most suited for measuring performance in projects of high technological uncertainty 
(Shenhar et al., 2001). In addition, the dimension can only be measured long after the completion 
of the project (Shenhar et al., 2001). Both of the reasons make this dimension not suitable for the 
study at hand. 

Figure 3.1. Theoretical Framework 
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As can be seen in figure 3.1, the theoretical framework developed is made out of the different 
categories of PMO services and functions on the one side and the different dimensions of project 
performance on the other. In order to be able to test the model, the individual relationships between 
the two sides need to be tested. This necessitates that the main hypothesis is broken down into sub-
hypotheses that reflect those individual relationships. The sub-hypotheses create are:

Sub-hypothesis for Category 1:

H1a: Developing and Maintaining PM Standards and Methods has a positive impact on Project 
Efficiency.

H1b: Developing and Maintaining PM Standards and Methods has a positive impact on Impact 
on the customer.

H1c: Developing and Maintaining PM Standards and Methods has a positive impact on Business 
Success.

Sub-hypothesis for Category 2:

H2a: Developing and Maintaining Project Historical Archives has a positive impact on Project 
Efficiency.

H2b: Developing and Maintaining Project Historical Archives has a positive impact on Impact 
on the customer.

H2c: Developing and Maintaining Project Historical Archives has a positive impact on Business 
Success.

Sub-hypothesis for Category 3:

H3a: Assuming Project Administrative Area has a positive impact on Project Efficiency.

H3b: Assuming Project Administrative Area has a positive impact on Impact on the customer.

H3c: Assuming Project Administrative Area has a positive impact on Business Success.

Sub-hypothesis for Category 4:

H4a: Human Resource and Staffing Assistance has a positive impact on Project Efficiency.

H4b: Human Resource and Staffing Assistance has a positive impact on Impact on the customer.

H4c: Human Resource and Staffing Assistance has a positive impact on Business Success.
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Sub-hypothesis for Category 5:

H5a: Project Management Consulting and Mentoring has a positive impact on Project Efficiency.

H5b: Project Management Consulting and Mentoring has a positive impact on Impact on the 
customer.

H5c: Project Management Consulting and Mentoring has a positive impact on Business Success.

Sub-hypothesis for Category 6:

H6a: Providing and Arranging Project Management Training has a positive impact on Project 
Efficiency.

H6b: Providing and Arranging Project Management Training has a positive impact on Impact on 
the customer”.

H6c: Providing and Arranging Project Management Training has a positive impact on Business 
Success.
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4 Methodology
This chapter describes in detail the research design adopted in this study. It also describes the 
method(s) in which the participating organizations were sampled and the data was collected.

4.1 Research Strategy

As this study is deductive in nature and aims to explore the impact of a number of external causes 
giving rise to a phenomenon; where those causes are looked at objectively, a quantitative research 
method is preferred (Bryman & Bell, 2007, p. 18; Bryman & Bell, 2007, p. 33; Greener, 2008, p. 
14). The quantitative research method stresses quantification in the collection and analysis of data 
and therefore takes on a positivist and objective view of the objects being studied (Bryman & Bell, 
2007, p. 28; Greener, 2008, p. 17). This suits the study at hand. A qualitative research method 
would not have been suitable for the purpose of this study as in the qualitative method the social 
reality studied is seen as a shifting property that is emergent of individuals creations, and the 
emphasis is put on the words of the respondents rather than the quantification of data (Bryman & 
Bell, 2007, p. 28; Bryman & Bell, 2007, p. 329). Such an approach would not have offered the 
results required.

Choosing to use a quantitative approach comes with the advantage of the increased 
likelihood of being able to generalize the findings to a whole population or at least a sub-population 
because of the larger sample size usually associated with this type of research and the fact that the 
samples investigated are usually randomly selected (Rahman, 2017). This in itself increases the 
trustworthiness of the study (Rahman, 2017). Conversely, the quantitative research approach has 
some limitations. The most prominent of which are fact that the quantitative research method takes 
on a positivist research approach which excludes the common meanings of the social phenomenon 
being studied, and the neglect of the respondents experiences and perspectives which is a direct 
effect of the objective collection of data within a controlled setting (Rahman, 2017).

4.2 Empirical Material
4.2.1 Sample Selection and Data Collection

For the purpose of this study, no restrictions were made as to size of the participating organizations, 
the industries in which they operate, or their geographical location. Instead, data was collected 
from respondents across the globe working in organizations of different sizes and operating in a 
range of industries and industry segments; the project performance measurement model chosen for 
this study is proven to work regardless of the industry segment chosen (Shenhar et al., 2001). Not 
restricting the choice of respondents was critical as the number of PMO adopters still remains low 
and restricting the choice of respondents could have negatively affected the researchers’ ability in 
obtaining the data required. 

However, the organizations in which the participants work had to have a PMO that has 
been in operation for a minimum of two years. Choosing two years as the minimum age of the 
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PMO is a precaution aimed at eliminating any effects on project performance that might be a result 
of the PMO not being fully evolved (Hobbs & Aubry, 2007).  

As for the actual sampling, it was done using two approaches to ensure enough data is 
collected. In the first approach, the data was randomly collected from members of PMI and IPMA 
with their permission and support. In the second approach, the data was collected through snowball 
sampling; a technique where a small number of people that are seen to be relevant to the subject 
are initially contacted and are then used to establish contact to others (Bryman & Bell, 2007, p. 
200). The authors started by contacting organizations of the desired size with an established PMO. 
Those organizations were sought out through publications, news articles, websites and the like. 
The organizations were then asked to refer to others and so on. 

The data itself was collected through an electronic questionnaire that was administered 
online. And while the use of questionnaires for data collection is a debated issue (Jones, et al., 
2008), the advantages are seen to outweigh the disadvantages. Some of the advantages are the low 
cost of data collection and processing, and the ability to reach a larger number of respondents as 
opposed to other methods of data collection (Jones, et al., 2008). One of the main disadvantages 
is the possibility of a low response rate (Jones, et al., 2008).   

4.2.2 The Questionnaire (Appendix A)

As previously indicated, this study employs an electronic questionnaire for the collection of data. 
The aim of the questionnaire is to gather data related to the level of implementation of the different 
PMO services and functions previously identified, as well as data related to project performance. 
The data collected is then used to determine whether or not the identified PMO services and 
functions have an impact on the reported project performance. 

The questionnaire created builds on previous work conducted within the area of interest. 
Both the frameworks created by Dai and Wells (2004) and Shenhar et al. (2001) are used as the 
foundation of the questionnaire. The framework created by Dai and Wells (2004) is used to 
measure the level of implementation of the different PMO services and functions, while the 
framework developed by Shenhar et al. (2001) is used to measure project performance. 

The framework created by Dai and Wells (2004) is used without any changes. And while 
the framework itself isn’t changed, the scale of measurement is. A five-point Likert Scale is used 
instead of the seven-point Likert Scale used in the original study. A five-point Likert Scale is less 
confusing and thus allows for an increased response rate (Babakus & Boller, 1992). It is also 
reported to be more reliable (Lissitz & Green, 1975).

As for the framework created by Shenhar et al. (2001), the framework itself is modified. 
The fourth dimension identified by Shenhar et al. (2001), preparing for the future, is abandoned. 
The reasons for doing so are the fact that this dimension can only be measured long after the 
completion of the project, and that it was only deemed significant to projects of high technological 
uncertainty (Shenhar, et al., 2001). Both of the reasons make this dimension not suitable for the 
study at hand. Firstly, project performance is reported directly after the completion of the project. 
Secondly, all types of industries and projects are included in this study with no consideration to 
their technical difficulty. Still, using this framework to measure project performance allows for a 
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more elaborate analysis and insight than the simple framework originally used by Dai and Wells 
(2004) for the same purpose.

In addition to gathering data related to the models used, the questionnaire also gathers data 
related to the respondents’ demographics. The data includes the type of industry, size of the 
organization, structure of the organization, experience level of the respondents, and their current 
role.

4.2.3 Missing Data

When collecting a large set of data, the issue of missing data will most probably arise (Gyimah, 
2001). Using a questionnaire as the method of data collection increases the possibility of that 
happening. This is problematic as one of the main objectives of conducting a quantitative research 
is to generate unbiased and trustworthy estimates that could be generalized (Gyimah, 2001). 
Therefore, a mechanism for dealing with the missing data is required. 

Fortunately, the use of electronic questionnaires limits the possibility of having missing 
data as the questionnaire could be designed to have data fields directly affecting the dependent 
variables mandatory to fill. By doing so, at least non-response due to the respondent accidentally 
missing a question would be eliminated. This approach was followed when designing the 
questionnaire for this study. This leaves us with intentional non-responses. And since intentional 
non-responses are limited to data that has no effect on the dependent variables, those were ignored 
(Gyimah, 2001).

4.2.4 Data Analysis

The proposed method for analyzing the data and testing the hypotheses is Structural Equations 
Modelling (SEM) (Hair et al., 2014, pp. 541-597). SEM is a multivariate analysis technique 
combining aspects of factor analysis and multiple regression analysis. It can therefore be described 
as a family of statistical models that seeks to explain the relationship among multiple variables. 
(Hair et al., 2014, p. 541). It is very well suited for research questions that specify a system of 
relationships rather than a dependent variable and a set of predictors where traditionally regression 
models are used; in which a single dependent variable is identified together with a set of predictors 
or independent variables. SEM may instead have numerous different outcomes or dependent 
variables each of which is affecting other dependent variables in a more complex system. One 
reason for its popularity in social sciences is the possibility to represent the model 
diagrammatically rather than in the form of equations and this visual aspect is an appealing feature.

SEM analyzes the interrelationships among constructs; both dependent and independent 
variables. It enables the researcher to simultaneously examine a series of interrelated dependence 
relationships between the measured variables and the latent constructs (variates), as well as 
between several latent constructs (Hair et al., 2014, pp. 541-546).

SEM has three distinct characteristics that make it suitable for this study. First, SEM allows 
for estimating multiple and interrelated dependence relationships; which is suitable for the 
theoretical framework created. Second, SEM allows for the representation of unobserved concepts 
within the relationships being investigates and even accounts for the measurement error in the 



Exploring the Impact of the Project Management Office on Project Performance, A Quantitative 
Study
Mohamad Sahyouni and Sebastian Andrén Methodology

19

estimation process. Finally, SEM defines a model that explains the entire set of relationships (Hair 
et al., 2014, p. 547).

SEM can be described in a six step decision process; defining individual constructs, 
developing an overall measurement model, designing a study to produce empirical results, 
assessing the measurement model validity, specifying the structural model, and assessing the 
structural model validity.

The model developed for this study involves nine different constructs where each construct 
correlates to specific questions in the questionnaire. In total, there are forty-two closed-ended 
questions directly related to the constructs provided in the questionnaire. The data collected will 
be analyzed using computer software program IBM SPSS for statistical purposes, and AMOS 
software for deeper analysis and understanding of how the constructs related to the services 
provided and functions performed by the PMO interact with the constructs related to reported 
project performance.

We determine that the constructs belonging to the functions and services of the PMO are 
correlated, but we do not assume that any of these constructs are dependent on one another, hence 
they are considered Exogenous; meaning they only have correlational relationships with other 
constructs and acts as independent variables in structural relationships (Hair et al., 2014, p. 551). 
This is depicted by double headed arrows in Fig 4.1 below. The constructs related to project 
performance on the other hand are identified as Endogenous and are depicted by straight arrows 
going into the construct in Fig 4.1 below indicating a dependence relationship.

Exogenous Constructs Endogenous Constructs
Developing and Maintaining PM Standards and Methods
Developing and Maintaining Project Historical Archives

Project efficiency

Assuming Project Administrative Area
Human Resource and Staffing Assistance

Impact on the customer

Project Management Consulting and Mentoring
Providing and Arranging Project Management Training

Business Success

Table 4.1. Constructs

With the establishment of relationships and path diagram, it is now possible to put them in a format 
suitable for analysis in SEM to estimate the strength of the relationships and how well the data 
actually fits the model.

The Structural Equations Model can be described as two models. Firstly, the measurement 
model that shows how the individually observed variables come together to represent the 
constructs. Secondly, the structural model, that will show how the constructs are associated with 
each other to test the hypothesis. By using SEM, the researchers can evaluate the contribution of 
each indicator variable in representing its associated construct and measure how well the combined 
set of indicator variables represent the construct. After the constructs have met the required 
measurement standards, the relationships between constructs can then be estimated (Hair et al., 
2014, p. 548).
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4.2.5 Defining Individual constructs

Hair et al. (2014) describe that in order to obtain useful results from SEM, a good measurement 
theory is necessary; requiring the researcher to invest much effort in the beginning of the research 
process to ensure that the measurement quality will give way to valid conclusions to be drawn. 
The process begins with a good theoretical definition of the constructs involved. The constructs 
are then operationalized by selecting measurement scale items and scale type.
 For this research, the aim is to investigate the relationship between the functions performed 
and services offered by the PMO and their impact on project performance.  Each indicator variable 
corresponds to a question in the questionnaire named after their theoretical belonging; either from 
the functions and services offered by the PMO or from the project performance indicators. 
Building on the research of Kwak and Dai (2000), the constructs describing the functions and 
services are; Developing and Maintaining PM Standards and Methods (PMSM), Developing and 
Maintaining Project Historical Archives (PHA), Providing Project Administrative Support (PAA), 
Human Resource and Staffing Assistance (HRSA), Project Management Consulting and 
Mentoring (PMCAM), Providing and Arranging Project Management Training (PMTR). As for 
the constructs related to project performance these were adopted using theory developed by 
Shenhar et al. (2001). The constructs describing them are Project efficiency (PPe), Impact on the 
customer (PPic), Business Success (PPbs). The measured variables for all of the constructs are the 
questions in the questionnaire.

Figure 4.1. Visual representation of the relationships between the constructs in a path diagram
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Figure 4.2. Visual representation of the constructs and their indicator variables (scales)

4.3 Sample Size

Sample size is critical to produce trustworthy results when using SEM as with any other statistical 
method. According to the works of Hair et al (2014 p. 573), there are five areas affecting sample 
size when using SEM; namely, the multivariate normality of the data, the estimation technique, 
the model complexity, the amount of missing data, and the average error variance among the 
reflective indicators. To exemplify this, simpler models could have smaller sample sizes, but as 
more constructs are added, a larger sample size is also required. Constructs with less than three 
indicator variables also require larger sample sizes as do multi-group analyses (requiring an 
adequate sample for each group). 

Even though it is critical to determine an appropriate sample size when using SEM, there 
is no consensus in the literature as to what a suitable sample size is. There is some evidence that 
even small sample sizes can be meaningfully tested using SEM (Hoyle & Kenny, 1999, pp. 195-
222). Though, a general recommendation is that a minimum of 500 samples is required for models 
with seven or more constructs; as in the study at hand (Hair et al, 2014, p. 574). However, high 
item communality between the observed variables could reduce this number. A sample size of 
between 100 to 150 respondents seems to be the minimum required for conducting SEM, (Tinsley 
& Tinsley, 1987; Anderson & Gerbing 1988). 
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The nature of this study and the fact that only PMO members are eligible to participate, 
puts a limitation to the pool of potential respondents. Constraints in time and budget also makes 
this population hard to access. All put together, this study will aim to collect data from a minimum 
of 150 respondents.

4.4 Validity

Validity is an important aspect of any research. It demonstrates that the instruments used do indeed 
measure what they claim to measure (Bryman & Bell, 2007, p. 411). And while the study uses 
models that were already tested for validity (Dai & Wells, 2004; Shenhar et al., 2001), the authors 
took additional steps to further strengthen the validity of this study. The steps taken include having 
the questionnaire reviewed by a PMO practitioner to ensure face validity, in addition to the random 
sampling of the participants; which ensures external validity (Navarro Sada & Maldonado, 2007, 
p. 137).

To determine the validity of the SEM measurement model, acceptable levels of goodness-
of-fit (GOF) for the measurement model need to be established as well as specific evidence for 
construct validity also needs to be found. These will be looked at more closely in the analysis 
section.

4.5 Reliability

Reliability is another important aspect of any research. It refers to dependability, regularity, and 
replicability over time (Navarro Sada & Maldonado, 2007, p. 147). And while reliability was also 
tested for in one of the studies from which a portion of the developed model was adopted (Dai & 
Wells, 2004), the authors performed a scale reliability analysis using the Cronbach Alpha.  The 
Cronbach Alpha is a measure of the internal consistency or reliability of items in a scale (Bryman 
& Bell, 2007, p. 164). It shows whether the scale items, i.e. the questions in the questionnaire, are 
an accurate measure of the constructs that make up the model. As mentioned earlier, the constructs 
were identified from the literature review and were adopted without any modification. The 
questionnaire items however were slightly modified for the purpose of this study. Measuring the 
Cronbach Alpha can be seen as a corroboration that even though slight modifications were made 
to the scale items, they remain valid measurements of the constructs. George and Mallery (2003, 
p. 231) provided the following rule of thumb for the interpretation of the values for the Cronbach 
Alpha; values above 0.9 indicate “Excellent” reliability, values above 0.8 indicate “Good” 
reliability, values above 0.7 indicate “Acceptable” reliability, values above 0.6 indicate 
“Questionable” reliability, values above 0.5 indicate “Poor” reliability, and values below 0.5 
indicate “unacceptable” reliability. The results obtained are presented in table 4.2 below.

As can be seen, the only construct that falls below the acceptable level is the “PPe” 
construct; which falls slightly below the acceptable level. The rest of the constructs are all above 
the acceptable level, with the majority being above good. The overall results indicate internal 
consistency ranging from acceptable to good.
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Construct No. of 
Items Survey Questions Cronbach's 

Alpha Reliability

PMSM 6 PMSM_1/PMSM_2/PMSM_3/PMSM_4/PMSM_5/PMSM_6 0.808 Good
PHA 5 PHA_1/PHA_2/PHA_3/PHA_4/PHA_5 0.831 Good
PAA 6 PAA_1/PAA_2/PAA_3/PAA_4/PAA_5/PAA_6 0.744 Acceptable

HRSA 5 HRSA_1/ HRSA_2/ HRSA_3/ HRSA_4/HRSA_5/ HRSA_6 0.792 Acceptable
PMCAM 5 PMCAM_1/ PMCAM_2/ PMCAM_3/PMCAM_4/ PMCAM_5 0.719 Acceptable

PMTR 5 PMTR_1/ PMTR_2/ PMTR_3/ PMTR_4/PMTR_5 0.860 Good

PPe 2 PPe_1/ PPe_2 0.682 Questionabl
e

PPic 6 PPic_1/ PPic_2/ PPic_3/ PPic_4/ PPic_5/PPic_6 0.867 Good
PPbs 2 PPbs_1/PPbs_2 0.877 Good

Table 4.2. Cronbach Alpha
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5 Descriptive Data of the Population
This chapter lists all of the data obtained from the participating organizations through the online 
questionnaire with the least amount of processing. The data is broken down into themes. 

5.1 Respondents Analysis

As stated earlier, the data was collected through an online questionnaire that was distributed using 
two approaches to ensure enough data is collected. Both approaches yielded a total of 165 
respondents. And as the questionnaire was administered electronically with the required fields 
made mandatory to fill, there was no missing data in the fields required. The only missing data is 
found in the demographics fields which were not mandatory to fill. Yet, those are very limited and 
are restricted to a few respondents.

5.1.1 Respondents Country and Industry

The respondents are from a total of 33 countries. However, in the table presented below, single 
entries are grouped into a category called “Other” to avoid having a large table. Respondents from 
Sweden, Brazil, and Germany make up more than half of the sample obtained; with each 
representing a percentage of 27%, 16%, and 15% respectively. This was expected as persons and 
associations within those countries were active in their support in the process of data collection. 

Country Count Percentage

Sweden 45 27%
Brazil 27 16%

Germany 25 15%
India 15 9%

Ireland 9 5%
Nigeria 4 2%
Kuwait 4 2%
Austria 3 2%
Ukraine 3 2%

Saudi Arabia 2 1%
Switzerland 2 1%

Portugal 2 1%
Australia 2 1%
Turkey 2 1%
Albania 2 1%
Other 18 11%

Table 5.1. Respondents by Country
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Figure 5.1. Respondents by Country
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The industries from which the respondents came are also diverse; a total of 15 different industries 
or industry segments. The Information Systems industry makes up the largest percentage of 
respondents with 47% of the total number of respondents, followed by the Manufacturing Industry 
with 20%. The fact that the largest number of respondents come from the Information Systems 
industry was also expected and is in line with the responses received by Dai and Wells (2004). 
Respondents from the Manufacturing industry were also amongst the largest percentages of 
respondents obtained in the study of Dai and Wells (2004). And just like in the table above, single 
entries are grouped into a category called “Other”. 

Industry Count Percentage

Information Systems 78 47%
Manufacturing 33 20%

Telecom. / Security 17 10%
Construction 12 7%

Product Development 7 4%
Energy / Utilities 5 3%
Financial Services 4 2%

Defense / Aerospace 2 1%
Other 7 4%

Table 5.2. Respondents by Industry
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Figure 5.2. Respondents by Industry

5.1.2 Respondents Organization Size and Structure

More than half of the respondents, 60% of the total number of respondents, came from 
organizations that have more than 500 employees. The rest of the respondents are distributed 
amongst the three remaining organization size alternatives with 15% coming from respondents 
that work in organizations that have between 250 and 500 employees, 15% coming from 
respondents that work in organizations that have between 50 and 250 employees, and only 10% 
coming from respondents that work in organizations that have less than 50 employees. 

It is clear that the responses are dominated by respondents working in large organizations. 
This is particularly of interest as the authors initially intended to have the respondents restricted to 
those that work in large organizations in order to eliminate any possible effects on the performance 
of the PMO that might be related to the size of the organization and in order to unify the sample. 
This restriction was later on abandoned in favor of obtaining a larger data sample. Nonetheless, 
the restriction is recommended later on in the document as a suggestion for possible future studies.



Exploring the Impact of the Project Management Office on Project Performance, A Quantitative 
Study
Mohamad Sahyouni and Sebastian Andrén Descriptive Data of the Population

26

Organization Size Count Percentage

Employees > 500 99 60%
250 < Employees < 500 24 15%
50 < Employees < 250 24 15%

Employees < 50 18 10%

Table 5.3. Respondents by Organization Size

Employees > 500

250 < Employees < 500

50 < Employees < 250

Employees < 50

RESPONDENTS BY ORGANIZATION SIZE

Figure 5.3. Respondents by Organization Size

As for the structure of the organizations, the breakdown is as follows; 45% of the sample came 
from respondents that work for organizations with a Matrix structure, 38% came from respondents 
that work for organizations with a Functional structure, and only 16% came from respondents that 
work for organizations with a Projectized structure. This breakdown is interesting as none of the 
literature found on PMO’s probes for organizational structure. The fact that the largest percentage 
of respondents came from organizations with a Matrix structure does not come as a shock as both 
the Matrix organizational structure and the PMO coincide in that they were both created, in theory, 
as an answer to the same high level problem; the need to manage large and complex project 
(Stuckenbruck, 1979; Julian, 2008; Zohrevandi, 2014; Desmond, 2015; Darling & Whitty, 2016).

Organizational Structure Count Percentage

Matrix 75 45%
Functional 63 38%
Projectized 27 16%

Other 0 0%

Table 5.4. Respondents by Organizational Structure
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Figure 5.4. Respondents by Organizational Structure

5.1.3 Respondents PMO Type and Age

The vast majority of respondents chose “Combination” as their answer to the PMO type question. 
This is problematic as it does not allow for a clear understanding as to what the most prominent 
PMO type used amongst the respondents that make up this sample is. Respondents choosing the 
answer “Combination” could simply be the result of them not being familiar with the PMO types 
they are asked to choose from. And while this could indeed be the case, it is highly unlikely as 
most of the respondents are trained professionals that are members of professional associations; 
the same the associations that promote this PMO type breakdown.

Another explanation as to why the respondents could have chosen “Combination” as their 
PMO type could actually be because they do indeed implement a PMO that is a combination of 
more than one type. If that is the case, then this leads one to question whether the traditional PMO 
types described in mainstream PM literature are as clear-cut and fit for purpose as PM practitioners 
make them out to be, as it seems that the organizations from which the respondents to this study 
came felt that the traditional PMO types were not suitable for them and instead chose to implement 
a combination of more than one type. Further investigation into the reasoning behind using a 
combination of PMO types, as well as the actual sets of PMO type combinations used could shed 
more light on this issue and allow for a better understating.  

PMO Type Count Percentage

Combination 132 80%
Supporting 21 13%
Directing 6 4%

Controlling 6 4%

Table 5.5. Respondents by PMO Type
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Figure 5.5. Respondents by PMO Type

The average age of the PMO’s that make up this sample is approximately 10 years. The vast 
majority were established in the past 10 years with a significant increase in the numbers observed 
during the years 2009, 2015, and 2017.

PMO 
Established Count Age AVG. 

Age
2000 2 19
2001 3 18
2003 7 16
2005 6 14
2006 3 13
2007 4 12
2008 6 11
2009 21 10
2010 8 9
2011 11 8
2012 12 7
2013 15 6
2014 15 5
2015 29 4
2016 4 3
2017 19 2

9.812
5

Table 5.6. Respondents PMO Establishment Year and 
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5.1.4 Respondents Position and Experience

More than half of the respondents, around 57%, were either PMO Managers or PMO Directors. 
The remaining 43% is distributed amongst the other positions with 30.9% being Project Managers, 
9.1% being PMO Team Members, 1.8% being PMO Specialists, and 1.2% being Portfolio 
Managers.

The respondents varied in their PM experience between those that have only one year of 
experience to others that have twenty years of experience, with one respondent having twenty-five 
years of experience. The average respondent PM experience is 11.1 years. This number if very 
close to that obtained by Dai and Wells (2004) in their study; 12 years of PM experience.

Respondent Position Count Percentage

PMO Manager 87 52.7%
Project Manager 51 30.9%
Team Member 15 9.1%
PMO Director 7 4.2%

PMO Specialist 3 1.8%
Portfolio Manager 2 1.2%

Table 5.7. Respondents by Position

Respondent PM Experience Count AVG. Experience Percentage

1 6 4%
3 15 9%
4 6 4%
5 15 9%
6 10 6%
8 16 10%
9 13 8%

10 15 9%
11 3 2%
12 12 7%
14 3 2%
15 28 17%
17 2 1%
18 3 2%
20 17 10%
25 1

11.1

1%

Table 5.8. Respondents by Experience
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5.2 PMO Services and Functions

In order to perform a simple analysis of the data obtained pertaining to the PMO services and 
functions, the responses received are scored as follows; “Strongly Disagree” is given a score of 1 
point, “Disagree” is given a score of 2 points, “Neutral” is given a score of 3 points, “Agree” is 
given a score of 4 points, and finally “Strongly Agree” is given a score of 5 points. This scoring 
system is widely used and is the one recommended by Bryman and Bell (2007, p. 249). The scoring 
of the responses leads to the results presented in table 5.9 below. 

No. of Responses Scoring
PMO Services and Functions

SD D N A SA SD D N A SA
TOTA

PMSM - 1 3 0 6 69 87 3 0 18 276 435 732
PMSM - 2 0 21 24 75 45 0 42 72 300 225 639
PMSM - 3 3 6 15 75 66 3 12 45 300 330 690
PMSM - 4 6 9 33 69 48 6 18 99 276 240 639
PMSM - 5 9 15 12 72 57 9 30 36 288 285 648
PMSM - 6 0 18 33 81 33 0 36 99 324 165 624
PHA - 1 6 6 27 72 54 6 12 81 288 270 657
PHA - 2 9 9 30 66 51 9 18 90 264 255 636
PHA - 3 12 6 12 63 72 12 12 36 252 360 672
PHA - 4 9 12 15 72 57 9 24 45 288 285 651
PHA - 5 3 15 18 66 63 3 30 54 264 315 666
HRSA - 1 15 15 24 48 63 15 30 72 192 315 624
HRSA - 2 21 42 39 33 30 21 84 117 132 150 504
HRSA - 3 12 12 24 57 60 12 24 72 228 300 636
HRSA - 4 0 6 30 72 57 0 12 90 288 285 675
HRSA - 5 21 39 27 60 18 21 78 81 240 90 510
HRSA - 6 6 21 39 69 30 6 42 117 276 150 591
PAA - 1 9 15 12 81 48 9 30 36 324 240 639
PAA - 2 15 15 12 81 42 15 30 36 324 210 615
PAA - 3 18 27 42 63 15 18 54 126 252 75 525
PAA - 4 6 9 27 87 36 6 18 81 348 180 633
PAA - 5 6 51 69 33 6 6 102 207 132 30 477
PMCAM - 1 6 12 24 84 39 6 24 72 336 195 633
PMCAM - 2 3 0 27 87 48 3 0 81 348 240 672
PMCAM - 3 0 0 15 90 60 0 0 45 360 300 705
PMCAM - 4 3 6 21 75 60 3 12 63 300 300 678
PMCAM - 5 3 9 27 87 39 3 18 81 348 195 645
PMTR - 1 3 9 24 78 51 3 18 72 312 255 660
PMTR - 2 3 27 24 72 39 3 54 72 288 195 612
PMTR - 3 12 33 48 54 18 12 66 144 216 90 528
PMTR - 4 3 24 42 72 24 3 48 126 288 120 585
PMTR - 5 9 45 39 42 30 9 90 117 168 150 534

Table 5.9. PMO Services and Function, Responses and Scoring
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Further investigation into the data obtained is presented below. Table 5.10 shows the total score 
obtained category wise. As can be seen, category “Developing and Maintaining PM Standards and 
Methods” obtained the highest score while category” Human Resource and Staffing Assistance” 
obtained the lowest score. This means that the respondents that make up this dataset agreed the 
most that they implement the services or functions within category “Developing and Maintaining 
PM Standards and Methods” while they agreed the least that they implement the services or 
functions within category “Human Resource and Staffing Assistance”. This matches the finding 
of Dai and Wells (2004) perfectly. However, for the rest categories, the responses obtained in this 
study deviate slightly from those obtained by Dai and Wells (2004). Still, the deviation is not 
extreme. A comparison is found in table 5.11 below.

Category Acronym Total 
Score Implementation

Developing and Maintaining PM Standards and Methods PMSM 3972 Most
Assuming Project Administrative Area PAA 3540
Project Management Consulting and Mentoring PMCAM 3333
Developing and Maintaining Project Historical Archives PHA 3282
Providing and Arranging Project Management Training PMTR 2919
Human Resource and Staffing Assistance HRSA 2889 Least

Table 5.10. Services and Functions of the PMO – Categorized Scoring

This Study Dai and Wells (2004)

Developing and Maintaining PM Standards and Methods Developing and Maintaining PM Standards and Methods
Assuming Project Administrative Area Project Management Consulting and Mentoring
Project Management Consulting and Mentoring Assuming Project Administrative Area
Developing and Maintaining Project Historical Archives Providing and Arranging Project Management Training
Providing and Arranging Project Management Training Developing and Maintaining Project Historical Archives
Human Resource and Staffing Assistance Human Resource and Staffing Assistance

Table 5.11. A Comparison Between the Results Obtained in this Study and those Obtained by Dai and Wells (2004)

Moving forward in the presentation and analysis of the data obtained, the tables below show the 
implementation of the different PMO functions and services within each category. In the category 
“Developing and Maintaining PM Standards and Methods” the function/service “Project 
procedures” is the most implemented while the function/service “Documentation procedures” is 
the least implemented. In the category “Assuming Project Administrative Area” the 
function/service “Project report production and distribution” is the most implemented while the 
function/service “Project timesheet maintenance” is the least implemented. In the category 
“Project Management Consulting and Mentoring” the function/service “Timely response to project 
needs and problems” is the most implemented while the function/service “Confidential advice on 
sensitive issues and problems” is the least implemented. In the category “Developing and 
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Maintaining Project Historical Archives” the function/service “Issues and problem lists of previous 
projects” is the most implemented while the function/service “Records of previous project plans” 
is the least implemented. In the category “Providing and Arranging Project Management Training” 
the function/service “Project management basis” is the most implemented while the 
function/service “Assistance in preparation for career advancement” is the least implemented. And 
lastly in the category “Human Resource and Staffing Assistance” the function/service “Project 
manager skill set identification” is the most implemented while the function/service “Appropriate 
changes in policies and procedures” is the least implemented.

Developing and Maintaining PM Standards and Methods Implementation

Project procedures Most
Project planning and scheduling procedures  
Risk assessment procedures  
Project selection procedures  
Change management procedures  
Documentation procedures Least

Table 5.12. Implementation within the Category Developing and Maintaining PM Standards and Methods

Developing and Maintaining Project Historical Archives Implementation

Issues and problem lists of previous projects Most
Description of techniques and templates  
Records of prior project performance  
Historical project archives database  
Records of previous project plans Least

Table 5.13. Implementation within the Category Developing and Maintaining Project Historical Archives

Assuming Project Administrative Area Implementation

Project report production and distribution Most
Project workbook maintenance  
Project schedule maintenance  
Project management software assistance  
Active PMO in providing conference room for reviews and meetings  
Project timesheet maintenance Least

Table 5.14. Implementation within the Category Assuming Project Administrative Area
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Human Resource and Staffing Assistance Implementation

Project manager skill set identification Most
Providing input on project manager’s performance evaluation  
Project manager candidate personnel identification  
Project team member candidate personnel identification  
Appropriate changes in policies and procedures Least

Table 5.15. Implementation within the Category Human Resource and Staffing Assistance

Project Management Consulting and Mentoring Implementation

Timely response to project needs and problems Most
Group sharing sessions for project managers  
Project start-up assistance  
Assisting senior management  
Confidential advice on sensitive issues and problems Least

Table 5.16. Implementation within the Category Project Management Consulting and Mentoring

Providing and Arranging Project Management Training Implementation

Project management basis Most
Advanced project management topics  
Project management software skills  
Design and development of training course both for internal and external customers  
Assistance in preparation for career advancement Least

Table 5.17. Implementation within the Category Providing and Arranging Project Management Training

Now looking back at all of the functions performed and services offered by the PMO put together, 
we see that the function/service “Project procedures” within category “Developing and 
Maintaining PM Standards and Methods” is the most implemented while the function/service 
“Appropriate changes in policies and procedures” within category “Human Resource And Staffing 
Assistance” is the least implemented. A full presentation of the data previously presented in table 
5.9 is sorted by level of implementation in table 5.18. 
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PMO Services and Functions Total Score Category Implementation

PMSM - 1 732 PMSM Most
PMCAM - 3 705 PMCAM
PMSM - 3 690 PMSM

PMCAM - 4 678 PMCAM
PAA - 4 675 PAA
PHA - 3 672 PHA

PMCAM - 2 672 PMCAM
PHA - 5 666 PHA

PMTR - 1 660 PMTR
PHA - 1 657 PHA
PHA - 4 651 PHA

PMSM - 5 648 PMSM
PMCAM - 5 645 PMCAM
PMSM - 2 639 PMSM
PMSM - 4 639 PMSM
HRSA - 1 639 HRSA
PHA - 2 636 PHA
PAA - 3 636 PAA

HRSA - 4 633 HRSA
PMCAM - 1 633 PMCAM
PMSM - 6 624 PMSM

PAA - 1 624 PAA
HRSA - 2 615 HRSA
PMTR - 2 612 PMTR
PAA - 6 591 PAA

PMTR - 4 585 PMTR
PMTR - 5 534 PMTR
PMTR - 3 528 PMTR
HRSA - 3 525 HRSA
PAA - 5 510 PAA
PAA - 2 504 PAA

HRSA - 5 477 HRSA Least

Table 5.18. PMO Services and Function, Implementation
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5.3 Project Success

Following the same scoring method used in the section above, the responses related to project 
performance are also scored. The purpose for doing so is to try and understand how many of the 
reported projects succeeded and how many failed. The performance is measured both on the 
success dimension level as well as the overall project level. For a project to be considered 
successful on the dimension level, a total score equivalent to an overall “Neutral” selection by the 
respondent is required. The same logic is used on the overall project level. The results as presented 
in tables 5.19 and 5.20 below.

Successful Projects Failed Projects % Successful Projects % Failed Projects

156 9 95% 5%

Table 5.19. Reported Project Performance

Dimension Successful Projects Failed Projects % Successful % Failed

Project Efficiency 135 30 82% 18%
Impact on Customer 156 9 95% 5%

Business Success 150 15 91% 9%

Table 5.20. Reported Project Performance - Per Dimension

Table 5.19 shows that out of all of the reported projects, 156 projects can be considered successful 
projects while only 9 projects can be considered failed projects; making the percentage of 
successful projects an overpowering 95% of all of the reported projects. Table 5.20 shows the 
success and failure of the projects on the dimension level. On the “Project Efficiency” dimension, 
82% of the reported projects were successful while 18% of the reported projects were unsuccessful. 
On the “Impact on Customer” dimension, 95% of the reported projects were successful while 5% 
of the reported projects were unsuccessful. On the “Business Success” dimension, 91% of the 
reported projects were successful while 9% of the reported projects were unsuccessful. This makes 
the dimension “Impact on Customer” the one with the highest percentage of reported success 
amongst the respondents.
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6 Analysis
This chapter presents the results of the analysis. The authors perform an analysis of the findings 
and their connection to the reviewed literature. The collected empirical data is analyzed in order 
to find out what services and functions of the PMO are the main contributors to project 
performance. 

The structural model developed based on the theoretical framework is first tested as it was 
hypothesized without any changes or omissions. The structural model is then changed based on 
the analysis and is then tested. Finally, the findings are analyzed and compared to the reviewed 
literature.

6.1 Testing the Structural Model
6.1.1 Normality of Data

Normality of data is an important notion in quantitative research; especially when using SEM. A 
normality test determines whether the dataset tested is well modelled by a normal distribution. A 
well modelled dataset will allow the researcher to make inferences from the random sample tested 
to the general population from which it was selected (Bryman & Bell, 2007, p. 192). 

The results of the descriptive statistics obtained are presented in table 6.1 below. The first 
column represents the various questions in the questionnaire while the second and third columns 
represent the maximum and minimum recorded values of the responses obtained using the five-
point Likert Scale. The output also shows the Skew and Kurtosis values. The authors will only 
focus on the Kurtosis value for the purpose of this study while the Skew is only included for 
reference.

With AMOS a Kurtosis value of 0 means that the dataset has perfect normality. As a rule 
of thumb, Kurtosis values between -3.0 and +3.0 are considered acceptable (Kline, 2010). 
However, some claim that Kurtosis values between -2.0 and +2.0 are also acceptable when proving 
normal univariate distribution (George & Mallery, 2010). From our analysis, we can see that all 
of the obtained Kurtosis values fall within the acceptable limit except for one value which is above 
2 at 2.529; which is still below 3,0. We can therefore consider our dataset to have acceptable 
normality.

Variable Min Max Skew c.r. Kurtosis c.r.
PPic_6 2 5 1.265 6.633 0.173 0.453
PPbs_2 1 5 0.579 3.038 0.566 1.484
PPbs_1 1 5 0.433 2.272 -0.003 -0.007
Ppe_2 2 5 1.044 5.475 0.384 1.007
Ppe_1 1 5 0.423 2.218 -0.11 -0.289
PPic_5 1 5 0.617 3.234 -0.252 -0.661
PPic_4 2 5 1.506 7.899 0.657 1.722
PPic_3 1 5 0.676 3.543 -0.113 -0.297
PPic_2 1 5 0.734 3.851 0.171 0.449
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PPic_1 2 5 0.787 4.127 -0.894 -2.343
PMTR_1 1 5 0.361 1.896 -0.845 -2.214
PMTR_2 1 5 0.562 2.949 -0.536 -1.406
PMTR_3 1 5 0.507 2.658 0.909 2.383
PMTR_4 1 5 0.877 4.598 0.928 2.433
PMTR_5 1 5 0.604 3.168 -0.228 -0.598

PMCAM_1 1 5 0.419 2.197 -0.178 -0.466
PMCAM_2 1 5 0.531 2.786 -0.587 -1.54
PMCAM_3 3 5 0.567 2.973 -1.679 -4.401
PMCAM_4 1 5 0.18 0.944 -1.08 -2.833
PMCAM_5 1 5 0.643 3.37 -0.184 -0.483

HRSA_1 1 5 0.147 0.77 -0.675 -1.77
HRSA_2 1 5 0.119 0.623 -0.534 -1.4
HRSA_3 1 5 0.285 1.495 0.918 2.408
HRSA_4 1 5 0.481 2.521 0.125 0.327
HRSA_5 1 5 0.525 2.755 2.529 6.632
PAA_1 1 5 -0.194 -1.018 -1.035 -2.714
PAA_2 1 5 0.464 2.432 -0.457 -1.198
PAA_3 1 5 -0.133 -0.696 -0.906 -2.376
PAA_4 2 5 0.511 2.681 -1.45 -3.803
PAA_5 1 5 0.467 2.45 0.353 0.926
PAA_6 1 5 0.577 3.027 0.271 0.711
PHA_1 1 5 0.135 0.707 -0.717 -1.879
PHA_2 1 5 0.075 0.394 -0.635 -1.665
PHA_3 1 5 -0.379 -1.988 -0.841 -2.205
PHA_4 1 5 -0.022 -0.113 -0.857 -2.248
PHA_5 1 5 0.072 0.379 -1.226 -3.214

PMSM_1 1 5 -0.392 -2.057 -1.103 -2.893
PMSM_2 2 5 0.631 3.31 -0.941 -2.469
PMSM_3 1 5 0.046 0.24 -1.182 -3.1
PMSM_4 1 5 0.249 1.307 -0.572 -1.501
PMSM_5 1 5 -0.01 -0.052 -0.921 -2.415
PMSM_6 2 5 0.998 5.231 -0.037 -0.096

Multivariat
e     45.788 4.837

Table 6.1. Descriptive Statistics

6.1.2 Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) can be seen as a measurement model used to assess the 
questions and their correlated constructs, linking the observed questionnaire items to the 
hypothesized constructs. The model contains 42 observed variables (questionnaire items) and 9 
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latent variables (constructs). CFA is a theory-driven method and the factor structure is constructed 
based on the ground theory and literature review in previous sections. Hence the proposed factor 
structure with latent and observed variables is believed to have theoretical support. The next step 
is to use the data to confirm this proposed factor structure and thereby investigating the model fit; 
meaning how well the proposed model of the factor structure accounts for the correlations between 
variables in the dataset. 

To perform CFA, the following needs to be defined before running the model in AMOS; 
latent constructs, measured variables, the relationship between constructs, and then finally the error 
term for each indicator. The IBM AMOS software was used for this assessment. If there indeed is 
a reliable relationship between the constructs it will allow the model to be tested using SEM. The 
arrows in the CFA model will go from correlational relationship shown by double headed arrows 
in both directions as seen above, to a dependence relationship in the SEM model with arrows now 
going from the Exogenous Constructs to the Endogenous Constructs.

Figure 6.1. AMOS Confirmatory Factor Analysis Model
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6.1.3 Relative Chi-square (CMIN/DF)

Table 6.2 below depicts the Chi-Square (CMIN) divided by the degrees of freedom (DF) giving 
the value for the relative Chi-Square (CMIN/DF). There are several references in literature 
suggesting to use this value for the assessment of model fit. For example Wheaton et al. (1977) 
suggest a ratio of approximately 5 or less “as beginning to be reasonable”. Marsh and Hocevar 
(1985) report that different researchers have suggested using ratios as low as 2 and as high as 5 as 
an indication of reasonable fit. This leads us to believe that the calculated relative Chi-Square for 
our model with a value of 1.837 indicates a good fit. 

Model NPAR CMIN DF P CMIN/DF
Default model 102 1471.751 801 0 1.837

Saturated model 903 0 0
Independence model 42 2333.606 861 0 2.71

Table 6.2. Relative Chi-Square

6.1.4 Goodness of Fit index and Adjusted Goodness of Fit index

Another measure for goodness of fit is the “Goodness of Fit index” (GFI) and the GFI adjusted 
for degrees of freedom (AGFI) developed by Jöreskog and Sörbom (1984). Both GFI and AGFI 
should be less than or equal to 1, where a value of 1 indicates a perfect fit. We can conclude that 
these values obtained are moderate to low in value. 

Model RMR GFI AGFI PGFI
Default model 0.163 0.503 0.439 0.446

Saturated model 0 1
Independence model 0.327 0.216 0.178 0.206

Table 6.3. Goodness of Fit Index (GFI)

6.1.5 Comparative Fit Index

The Comparative Fit Index (CFI) is a measure of model fit relative to other models. It was first 
presented by Bentler (1990). A CFI value near 1 is considered to show a very good fit. A rule of 
thumb is that the value of the CFI should be above 0.9 to indicate an acceptable fit. The result 
obtained for this study however is below that range.

NFI RFI IFI TLIModel Delta1 rho1 Delta2 rho2 CFI

Default model 0.442 0.382 0.644 0.585 0.625
Saturated model 1 1 1

Independence model 0 0 0 0 0
Table 6.4. Comparative Fit Index (CFI)
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6.1.6 The Root Mean Square Error of Approximation

The Root Mean Square Error of Approximation (RMSEA) is a measure of the discrepancy between 
the fitted model and the covariance matrix in the population. The authors Browne and Cudeck 
(1993) noted that “practical experience has made us feel that a value of the RMSEA of about .05 
or less would indicate a close fit of the model in relation to the degrees of freedom”. MacCallum 
et al. (1996) instead used 0.01, 0.05, and 0.08 to give an indication of model fit that is; excellent, 
good, and mediocre, respectively. As shown in table 6.5 below, the RMSEA value from our 
analysis is 0.107; which does not indicate a close fit of the model. 

Model RMSEA LO 90 HI 90 PCLOSE
Default model 0.12 0.107 0.134 0

Independence model 0.187 0.176 0.198 0

Table 6.5. Root Mean Square Error of Approximation (RMSEA)

6.1.7 Concluding remarks 

The CFA model can be seen in figure 6.1. Factor loadings within the construct should not be too 
small but neither too large. Somewhere between 0.5 and 0.95 are good and balanced values 
(Bagozzi & Yi, 1988). Analysis of the loadings in our model show that factor loadings within 
constructs is around 0.5, with some values sticking out as low as 0.11 and 0.12. To improve model 
fit these questionnaire items will be removed. The initial model proposed also shows problems 
with model fit. The next section describes how and what updates were made to resolve those issues.

6.2 The Final Measurement Model
6.2.1 Exploratory Factor Analysis

Exploratory Factor Analysis (EFA) is performed to explore the data, allowing the researchers to 
collect information about how many factors are needed to best represent the data. The EFA was 
conducted using SPSS software and the first step was to revisit the Cronbach’s Alpha for the 
reliability of scale for the 41 variables discussed previously. 

The results ranged from 0.68 to 0.88 for the various constructs as can be seen in Table 4.2. 
According to Hair et al. (2010), the Cronbach’s values should not be lower than 0.6 when 
performing EFA. The values obtained are higher than this limit, indicating that we have a reliable 
scale for the measurement for the variables to move on from.

6.2.2 Pearson’s Correlation

A Pearson’s Correlation was then performed using the same software; see Table 6.6 below (A 
larger version of the table is included in Appendix B). This included all questions from the 
questionnaire. The aim with the analysis was to test whether the constructs and indicators proposed 
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by literature do in fact coincide in our study. However, the results are inconclusive, and a visual 
inspection of the correlation does not show any particularly strong correlation between the 
proposed factors and constructs. Hence, we need to reduce the number of questions that will 
constitute our final model by performing a factor reduction aiming to find a common pattern 
amongst the responses from the questionnaire. 

Table 6.6. Pearson’s Correlation

6.2.3 Factor Reduction

The Factor Reduction was done using computer software SPSS with the default method of 
Principal components, extracting Eigenvalues over 1. The initial factor solution was rotated using 
Varimax rotation. Analysis of the output for total variance explained in table 6.7 indicate that 12 
components explain 79 % of the complete data variance.
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Total Variance Explained
Extraction Sums of Squared LoadingsComponen

t Total % of Variance Cumulative %
1 11.506 27.395 27.395
2 4.758 11.327 38.723
3 3.355 7.987 46.71
4 2.56 6.095 52.805
5 2.114 5.034 57.838
6 1.65 3.929 61.767
7 1.593 3.792 65.56
8 1.474 3.51 69.069
9 1.128 2.685 71.755

10 1.103 2.626 74.381
11 1.038 2.47 76.851
12 1.024 2.437 79.289

Extraction Method: Principal Component Analysis.

Table 6.7. Total Variance Explained

Next, a series of iterations removing questionnaire items with low factor loadings was performed. 
The variables were removed one by one in order not to lose the meaning of the model. The aim 
being to reduce the number of observed variables to a smaller number that can more easily reveal 
the relation between factors, and later be used to build a Structural Equation Model. 

The initial number of observed variables was 41 including all questionnaire items from all 
9 constructs/factors proposed by the literature review. These were reduced to 21 remaining 
variables belonging to 5 factors as is shown in table 6.8 below.

Component Matrixa

Component
 

1 2 3 4 5
PHA_3 0.715     
PHA_4 0.709     
PPic_2 0.657 -0.423    
PPic_5 0.636 -0.422    
PPic_3 0.627 -0.468    
PAA_3 0.623  -0.361   
PPic_1 0.617     

PMSM_5 0.608  -0.549 0.376  
PMTR_2 0.579 0.45 0.494   
PMTR_1 0.529 0.383   0.462
PMTR_3 0.507 0.444   -0.358
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PMSM_6 0.502  -0.353  0.46
PAA_4 0.471 0.406 -0.369 -0.409  
PPbs_1 0.53 -0.615    

PMTR_5 0.442 0.599 0.365   
PHA_5 0.51 0.571    
PPic_6 0.518 -0.564    
PPbs_2 0.429 -0.557    

PMTR_4 0.507 0.53    
PMSM_4 0.427  -0.589 0.353  

PPic_4 0.486 -0.484  -0.563  
Extraction Method: Principal Component Analysis.
a. 5 components extracted.

Table 6.8. Observed Variables after Reduction

These 21 remaining variables belong to a fixed number of 5 factors. As can be seen in table 6.9, 
these remaining 5 components still explain 71 % of the complete data variance.

Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component

Total % of Variance Cumulative % Total % of Variance Cumulative %
1 6.59 31.383 31.383 4.65 22.143 22.143
2 3.852 18.344 49.727 3.612 17.2 39.343
3 2.179 10.376 60.104 2.679 12.758 52.101
4 1.304 6.211 66.315 2.573 12.251 64.352
5 1.086 5.17 71.485 1.498 7.133 71.485

Extraction Method: Principal Component Analysis.

Table 6.9. Total Variance Explained after Factor Reduction

The rotated component matrix can be seen in table 6.10 and shows estimates of the correlation 
between the remaining variables and the proposed 5 components. All factor loadings larger than 
0.7 have been selected to be part of the new model.

The categories remaining from the constructs belonging to the functions and services of 
the PMO are; “Developing and Maintaining PM Standards and Methods” which is represented by 
variables PMSM_4 and PMSM_5. For “Providing and Arranging Project Management Training”, 
the remaining variables are: PMTR_1, PMTR_2 and PMTR_5. As for “Assuming Project 
Administrative Area” only one single variable remains, namely PAA_4. This variable is connected 
the following question: “The PMO is responsible for the production and distribution of the 
different types of project reports”. According to Hair et al. (2010) each construct is expected to 
have a minimum number of three variable indicators and it is therefore more beneficial to include 
this variable in another construct. As it is most closely related to “Developing and Maintaining 
PM Standards and Methods” it will be added to this construct in later analysis.  
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From the Project Performance perspective, the remaining constructs were: “Impact on the 
Customer” which is represented by variables PPic_2, PPic_3, PPic_5, PPic_6, and “Business 
Success” which is represented by variables PPbs_1 and PPbs_2. These two will be joined into a 
new construct named “Project Performance” in later analysis as they have been proven to belong 
to the same factor.

Dimensions like; “Developing and Maintaining Project Historical Archives”, “Human 
Resource and Staffing Assistance”, “Project Management Consulting and Mentoring” and “Project 
Efficiency” have been removed from the Factor Analysis as they did not show significant levels 
in factor loadings.  

Rotated Component Matrixa

Component
 

1 2 3 4 5
PPbs_1 0.848     
PPic_6 0.808     
PPbs_2 0.79     
PPic_2 0.717     
PPic_5 0.694     
PPic_3 0.691  0.477   
PPic_1 0.687     
PPic_4 0.668    -0.519
PMTR_2  0.883    
PMTR_1  0.835    
PMTR_5  0.778    
PHA_5  0.646 0.429   
PAA_4   0.857   
PHA_4  0.461 0.621   
PAA_3   0.601 0.43  
PHA_3   0.528 0.454  
PMSM_5    0.878  
PMSM_4    0.808  
PMSM_6    0.617  
PMTR_4  0.577   0.627
PMTR_3  0.477   0.584
Extraction Method: Principal Component Analysis. 
 Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 11 iterations.

Table 6.10. Rotated Component Matrix
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6.2.4 EFA Summary

The results indicate that our model from the literature review needs to be greatly modified. This is 
one of the distinctive features of EFA, the factors are derived from statistical results and not from 
theory. The underlying pattern of the data will instead be allowed to determine the factor structure. 
From the works of Hair et al. (2010) it is suggested that the variables will be assigned to new 
factors after the EFA. However, most of the variables that remain still belong to the original 
constructs and will therefore keep the same names. The complete list of remaining variables (i.e. 
questionnaire items) after the factor reduction has been performed can be found in Appendix C.
 In Table 6.11 below, an updated Pearson’s Correlation Matrix can be found where the 
results reveal substantial values of correlation between the variables remaining, with the exception 
of PAA_4. However, it was decided to include this variable to keep the minimal number of 
variables per factor to three as described above. The updated model structure will be tested using 
CFA in the next step.

Correlations

 PMSM_4 PMSM_5 PAA_4 PMTR_1 PMTR_2 PMTR_5 PPic_2 PPic_3 PPic_5 PPic_6 PPbs_1 PPbs_2
PMSM_4 1            

PMSM_5 .740** 1           

PAA_4 0.130 .248** 1          

PMTR_1 0.013 .214** .158* 1         

PMTR_2 -0.045 0.138 .177* .748** 1        

PMTR_5 0.007 0.048 .359** .530** .631** 1       

PPic_2 .380** .330** 0.100 .205** 0.145 0.005 1      

PPic_3 .393** .338** .263** 0.137 0.018 0.024 .734** 1     

PPic_5 .223** .311** 0.148 .258** .239** 0.057 .444** .609** 1    

PPic_6 .179* .291** -0.111 0.134 .197* -0.052 .495** .435** .591** 1   

PPbs_1 0.151 .275** -0.020 0.078 0.131 -0.110 .532** .482** .553** .689** 1  

PPbs_2 0.010 0.097 -0.113 -0.024 0.068 0.021 .442** .329** .424** .609** .782** 1

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Table 6.11. Updated Pearson’s Correlation Matrix

6.2.5 Confirmatory Factor Analysis

The reduced model will now be tested for CFA. In figure 6.2 below, the updated CFA model can 
be seen, to be compared with the initial model. Each of the three constructs represent the factors 
after the factor reduction, these will be representing the constructs in AMOS. The updated model 
has 3 latent factors and 12 observed indicator variables. The latent factors are drawn with 
correlation relationship.
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Figure 6.2. AMOS CFA Model Showing Standardized Estimates

6.2.6 Normality of Data for the Updated Model

The normality of the data needs to be examined once again for the updated model. This time 
looking at the C.R value that represents construct reliability. Bentler (2005) and Byrne (2009) 
suggest that C.R values less than +/- 5.0 indicate non-normality. Since the value for PPic_6 was 
higher than this, it is believed to violate the assumptions of SEM and was subsequently removed. 
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Assessment of normality (Group number 1)
Variable min max skew c.r. kurtosis c.r.
PPic_6 2 5 1.265 6.633 0.173 0.453
PPbs_2 1 5 0.579 3.038 0.566 1.484
PPbs_1 1 5 0.433 2.272 -0.003 -0.007
PPic_5 1 5 0.617 3.234 -0.252 -0.661
PPic_3 1 5 0.676 3.543 -0.113 -0.297
PPic_2 1 5 0.734 3.851 0.171 0.449

PMTR_1 1 5 0.361 1.896 -0.845 -2.214
PMTR_2 1 5 0.562 2.949 -0.536 -1.406
PMTR_5 1 5 0.604 3.168 -0.228 -0.598
PAA_4 2 5 0.511 2.681 -1.45 -3.803

PMSM_4 1 5 0.249 1.307 -0.572 -1.501
PMSM_5 1 5 -0.01 -0.052 -0.921 -2.415

Multivariate 38.5 13.49

Table 6.12. Assessment of Normality for the Updated Model

The final reduced model was tested and the results are in line with what is expected to be a good 
model fit. Hence the model is ready for the next stage, which is SEM; where the aim is to prove 
the stated hypotheses. 

The key indicators of the CFA analysis are summarized and presented in the table below 
and are in line with the limits stated in literature (Bagozzi & Yi, 1988; Bentler, 2005; Byrne, 2009; 
Marsh and Hocevar, 1985).

Name of Test Result Requirement*

Chi-square (χ2) 226.782 Depending on model, no limit. 
Theory is supported if p<0.05

Degrees of freedom (df) 41 N/A
Probability level (p) 0.0001 < 0.05

CMIN/DF 4.98 Positive and between 2 - 5
Goodness Of Fit Index (GFI) 0.93 > 0.90

Adjusted Goodness Of Fit (AGFI) 0.815 > 0.80
Comparative Fit Index (CFI) 0.919 > 0.90

Root Mean Square Error of Approximation (RMSEA) 0.156 < 0.10
*According to (Bagozzi & Yi, 1988; Bentler, 2005; Byrne, 2009; Marsh and Hocevar, 1985)

Table 6.13. Model Fit Summary for the Updated Model
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6.2.7 Concluding remarks

Almost all of the model fit indices fall within the limits reported in literature apart from the value 
for RMSEA. We make a note of this but have decided to not make any more changes at this point 
to improve this value. A final note on model fit is that it should be used as a guide and not as strict 
rule to follow.

6.3 Construct Validity 

In the previous section we tested the construct reliability using the CFA model, the next step is to 
test construct validity. There are two types of validity that are interesting from our perspective,  
and discriminant validity; both will be tested here. There are several ways for assessing construct 
validity and we start off by looking at the convergent validity that refers to what extent measures 
of the same construct are correlated. This measure provides empirical evidence that indicators 
(questionnaire items) of a specific construct converge or share a high proportion of variance in 
common. Typically, standardized factor loadings can be used to evaluate the convergent validity. 
Factor loading estimates should be 0.5 or higher, and ideally 0.7 or higher (Hair et al, 2014, p. 
618).
        We conclude that the factor loadings are in general higher than 0.5 and in some cases over 
0.7. However, the value for PAA_4 is only 0.18. This value is too low and the variable did not 
originally belong to this construct but was moved there after deletion of all other variables in the 
original construct which it belonged to. This, together with the fact that removing it would leave 
only 2 observed variables for the construct “Developing and Maintaining PM Standards”, it was 
decided to keep the variable but make a note of this inconsistency.
        The second method to evaluate convergent validity is to use Average Variance Extracted 
(AVE); which is recommended by Hair et al (2014, p. 632) as an easy and accurate evaluation of 
construct validity. This value is calculated by summing the squared factor loadings and dividing 
them by the number of items. The results of these calculations can be seen in the table below. 
According to Hair et al (2014, p. 619) we can use the same logic as for the factor loadings and an 
AVE of 0.5 or higher is a good rule of thumb suggesting adequate convergence. An AVE of less 
than 0.5 indicates that, on average, more errors remain in the items than variance explained by the 
latent factor structure imposed on the measure.
        The AVE values for all of the constructs are above 0.5, even if the value for Project 
Performance only makes it above the limit with rounding. We note this but still conclude that there 
is sufficient evidence to confirm convergent validity for the constructs. 

   Estimate Squared Loadings AVE
PMSM_5 <--- Developing_and_Maintaining_PM_Standards 1.28 1.6384 0.66868
PMSM_4 <--- Developing_and_Maintaining_PM_Standards 0.579 0.335241
PAA_4 <--- Developing_and_Maintaining_PM_Standards 0.18 0.0324

PMTR_5 <--- Providing_and_Arranging_Project_Managemen
t 0.665 0.442225 0.654933
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PMTR_2 <--- Providing_and_Arranging_Project_Managemen
t 0.942 0.887364

PMTR_1 <--- Providing_and_Arranging_Project_Managemen
t 0.797 0.635209

PPic_2 <--- Project_Performance 0.557 0.310249 0.496283
PPic_3 <--- Project_Performance 0.505 0.255025
PPic_5 <--- Project_Performance 0.579 0.335241
PPbs_1 <--- Project_Performance 0.97 0.9409
PPbs_2 <--- Project_Performance 0.8 0.64

Table 6.14. Factor Loadings of AVE Values

The next step is to look at discriminant validity. Discriminant validity allows us to understand to 
what extent the constructs can be seen as distinct from one another; hence provides empirical 
evidence that a construct is unique and captures some phenomena that other constructs do not. We 
will test the discriminant validity by comparing Maximum Shared Variance (MSV) with AVE for 
each construct. MSV is the square of inter-correlation between two constructs and if this value is 
less than AVE we can confirm the discriminant validity.
        Our results show that all MSV values are less than AVE for the constructs. We can 
therefore confirm discriminant validity or uniqueness for all construct. 

Estimate
Squared 

correlation
MSV

Developing_And_Maintaining_PM_Standards <-> Providing_and_Arranging_Project_Managemen
t 0.154 0.023716

Providing_And_Arranging_Project_Managemen
t <-> Project_Performance 0.119 0.014161

Developing_And_Maintaining_PM_Standards <-> Project_Performance 0.212 0.044944

Table 6.15. Squared Correlations, MSV

6.4 New Formed Sub-Hypotheses

Now it has become obvious that the sub-hypotheses previously formed based on the literature 
review and the theoretical models adopted in this study are no longer valid in the way that they 
were previously presented as the impact of the PMO cannot be seen on the dimension level when 
it comes to project performance. This necessitates that the sub-hypotheses are reformulated in a 
way that better represent the new structural model. This does not in any way affect the main 
hypothesis on which this study revolves as the sub-hypotheses only serve as tools designed to help 
in testing the main hypothesis in detail. The new sub-hypotheses are;



Exploring the Impact of the Project Management Office on Project Performance, A Quantitative 
Study
Mohamad Sahyouni and Sebastian Andrén Analysis

50

H1: Developing and Maintaining PM Standards and Methods has a positive impact on Project 
Performance.

H2: Developing and Maintaining Project Historical Archives has a positive impact on Project 
Performance.

H3: Assuming Project Administrative Area has a positive impact on Project Performance.

H4: Human Resource and Staffing Assistance has a positive impact on Project Performance.

H5: Project Management Consulting and Mentoring has a positive impact on Project 
Performance.

H6: Providing and Arranging Project Management Training has a positive impact on Project 
Performance.

6.5 Structural Model and Hypotheses Testing

We were able to improve the model fit in the post hoc analysis by adding covariance between error 
terms 36 and 37. This test of model fit has confirmed the CFA model. We have also tested and 
confirmed the reliability, convergent validity, and discriminant validity of the factor structure. 
Thus we can conclude that we have a good model fit CFA, and a reliable and valid instrument. 
The next step is to test the model using SEM. Also here the IBM AMOS software was used as it 
allows us to specify, estimate, assess, and present models to show the hypothesized relationships 
among variables. The model can be seen in figure 6.3 below.
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Figure 6.3. AMOS Structural Equation Model Showing Standardized Estimates

The estimation for the validity of the SEM model gave the results shown in table 6.16. It is noted 
that some of the values are moderate to low and in some cases outside of the recommended limits. 
However when performing a test of which direction that is the most correlated, testing both 
mediated, direct and added scenarios the above direct model in Figure 6.4 gave the best results. 
The other models are available in Appendix D.

Name of Test Result Requirement*

Chi-square (χ2) 233.513 Depending on model, no limit. 
Theory is supported if p<0.05

Degrees of freedom (df) 41 N/A

Probability level (p) 0.0001 < 0.05

CMIN/DF 5.695 Positive and between 2 - 5

Goodness Of Fit Index (GFI) 0.81 > 0.90

Adjusted Goodness Of Fit (AGFI) 0.70 > 0.80
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Comparative Fit Index (CFI) 0.80 > 0.90

Loading Factors within construct
(convergent validity) 0.22 ≤ λ ≥ 1.19 Ideally 0.7 or higher

Root Mean Square Error of 
Approximation (RMSEA) 0.169 < 0.10

*According to (Bagozzi & Yi, 1988; Bentler, 2005; Byrne, 2009; Marsh and Hocevar, 1985, Hair et al. 2010)

Table 6.16. Summary of Results from the SEM Model

All factors are depicted and the values visible along the arrows represent the path coefficients 
(standardized estimates) which represent the weight of the links in the path analysis. The Critical 
Ratio (CR) is calculated using the regression weight estimates and dividing this by the estimate of 
its standard error. According to Hox and Bechger (1998) a CR value higher than 1.96 or lower 
than -1.96 indicates two-sided significance at the customary p < 0.05. 

The CR criterion in our case holds true for H1 “Developing and Maintaining PM Standards 
and Methods” which indicates that we can prove a positive contribution to project performance. 
This is not true however for H6 “Providing and Arranging Project Management Training” as the 
CR value is too low and the P value is too high. The remaining hypotheses H2 to H5 are not 
possible to prove as these constructs were removed in the factor reduction process.

The results obtained prove only one out of the six sub-hypotheses. This leads us to reject 
the main hypothesis.  

Hypothesis Path
Path

Coefficient 
Weight

CR value > 
1.96 P Hypothesis

H1 Developing and Maintaining 
PM Standards and Methods --> Project 

Performance 0.181 3.165 0.002 Supported

H2 Developing and Maintaining 
Project Historical Archives --> Project 

Performance N/A N/A N/A Not Supported

H3 Assuming Project 
Administrative Area --> Project 

Performance N/A N/A N/A Not Supported

H4 Human Resource and Staffing 
Assistance --> Project 

Performance N/A N/A N/A Not Supported

H5 Project Management 
Consulting and Mentoring --> Project 

Performance N/A N/A N/A Not Supported

H6 Providing and Arranging 
Project Management Training --> Project 

Performance 0.041 0.798 0.425 Not Supported

Table 6.17. Testing of Hypotheses
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6.6 Further analysis of the proposed SEM model for deeper understanding of 
the influencing factors for Project Performance. 

The final path diagram depicting the proposed hypothesis seen in Figure 6.3 was confirmed to be 
valid and to have positive values in the desired direction. The construct “Project Performance” 
(which is now a combination of “Impact on the Customer” and “Business Success” ) is still an 
endogenous construct as were the two separate constructs in the original model. The constructs 
“Developing and Maintaining PM Standards and Methods” and “Providing and arranging PM 
training are still exogenous constructs in the final model. To get a deeper understanding of how 
the Exogenous constructs interact and impact the Endogenous construct we need to examine the 
path diagram and investigate which factors give a positive value in this direction. A stronger 
loading indicates a greater impact. 

6.6.1 Developing and Maintaining PM Standards and Methods  

The first construct to contribute positively to Project Performance is “Developing and 
Maintaining PM Standards and Methods” as represented by hypothesis H1. This construct was 
embodied by two original constructs later joined into one, namely; “Developing and Maintaining 
PM Standards and Methods” and “Assuming Project Administrative Area” with three questions 
in total from the questionnaire (Q1.3, Q1.4 and Q3.5). The first questions related to Standards 
and methods was Q1.3 The PMO is responsible for developing and maintaining project planning 
and scheduling procedures. This means that the PMO takes on responsibility to develop the way 
projects are planned and how project managers should work with scheduling of their projects. 
The other question related to standards and methods was Q1.4 The PMO is responsible for 
developing and maintaining change management procedures. This question deals with how 
project managers working in the PMO should deal with changes to their respective projects 
during the lifetime of a project. The last question came from the construct dealing with 
Administrative tasks, namely Q3.5 The PMO is responsible for the production and distribution 
of the different types of project reports. As the title explains this is related to reporting status and 
information coming from the project. 

6.6.2 Providing and Arranging Project Management Training 

The second construct to contribute positively to “Project Performance” was “Providing and 
Arranging Project Management Training” represented by hypothesis H6. This construct had 
three questions all related to PM training (Q6.1, Q6.2 and Q6.5). They read as follows; Q6.1 The 
PMO is responsible for providing/arranging project management training. This question deals 
with traditional training for project managers. Q6.2 The PMO is responsible for 
providing/arranging training on advanced project management topics. Here a more advanced 
level of training on specific topics are indicated. Lastly Q6.5 The PMO is responsible for 
designing and developing project management related training courses both for internal and 
external customers. Whereas the two former questions on training involved internal training this 
question extends to also encompass external customers. 
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6.6.3 Project Performance 

The construct “Project Performance” has two influencing constructs with positive contributions 
coming from; “Developing and Maintaining PM Standards and Methods“ and “Providing and 
Arranging Project Management Training”. The Project Performance construct consisted of the 
following questions from the questionnaire (Q8.2, Q8.3, Q8.5, Q9.1 and Q9.2). They read as 
follows; Q8.2 The project met the technical specifications specified for it, Q8.3 The project 
fulfilled the customers’ needs, Q8.5 The customer is using the product / making use of the final 
completed project, Q9.1 Once completed, the project contributed to your organizations 
Commercial Success, Q9.2 Once completed, the project contributed to increasing your 
organizations market share. All of these questionnaire items are heavily related to project 
performance measures. 

The path diagram indicates that if the PMO spends time on specific activities connected to 
Standards and Methods along with PM Training activities this will have a direct positive effect 
on project performance. (With the exception noted above, that even though training activities 
have a positive contribution their contribution cannot be proven to be statistically significant in 
this study) 
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7 Conclusions
This chapter answers the research question formulated for the purpose of this study and discusses 
the different findings and conclusions reached. It also discusses the study’s managerial 
implications and limitations. It ends with suggestions for future studies.

7.1 Conclusions

This study set out to explore whether or not the establishment of a PMO has any impact on an 
organizations project performance. This was of interest as many organizations adopt PMO’s in 
order to enhance project performance, yet no research is found that empirically proves the 
existence of such a link.

In order to reach the goal this study set out to achieve, the authors developed a theoretical 
framework based on the relevant literature. The literature served as a guide providing the authors 
with the different parts that made up the theoretical framework. The theoretical framework 
developed was then modelled, data was collected, and the model was finally tested. The aim was 
to investigate the relationship between the different services offered and function performed by 
the PMO and reported project performance to answer the following research question; “Does the 
establishment of a PMO in an organization lead to enhanced project performance?.”

The findings of this study lead us to believe that the establishment of a PMO and the 
implementation of a certain set of its services and function will indeed lead to enhanced project 
performance. However, the findings also show that not all of the services offered and function 
performed by the PMO will lead to enhanced project performance. As was stated in the analysis 
part of this study, all of the services and function of the PMO that were tested in this study did not 
prove to have a positive impact on project performance with the exception of those within one 
category; Developing and Maintaining PM Standards and Methods. 

The results obtained show how complex the issue at hand is. To start, most of the projects 
reported in this study performed well and were successful, this success however could not be linked 
in its entirety to the fact that those organizations had a PMO. Moreover, the categories of PMO 
services and functions propagated in PM literature as truths proved otherwise. The services and 
functions vary greatly between organizations; both in the actual adoption of the service/function 
or in the level of implementation. 

This study leads to the belief that while the impact of the PMO’s on performance could be 
seen on the project level, this impact is small and not as compelling as that seen on the 
organizational level. The impact is limited to a few services and functions of the PMO and not all. 

7.2 Theoretical Implications

The results of this study have a number of theoretical implications. The study was able to 
empirically and quantitatively prove the existence of a link between the services offered and 
functions performed by the PMO and project performance. Such a link is not found in PM 
literature. Moreover, this study reiterated the fact that the services and functions of the PMO vary 
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greatly between PMO’s both in their adoption as well as their level of implementation. Finally, the 
results of the study challenge the notion of set PMO structures propagated in mainstream PM 
publications as the vast majority of the respondents surveyed in this study did not choose only one 
of the structures for their operations but rather a combination.

7.3 Managerial Implications

The results of this study have two managerial implications. First and foremost, the study clearly 
indicates to project based organizations that are looking to establish a PMO or that already have a 
PMO in operation that while the PMO will indeed have some impact on project performance, the 
evaluation of the PMO should not in any way be limited to its ability to impact project 
performance. This could lead to disappointment. Organizations should rather be aware of the level 
of impact expected when judging whether or not a PMO is suitable for them. This decision should 
be grounded on how well a PMO is performing based on its impact on both the project level as 
well as the organizational level. Second, the results of this study offer a guideline to managers as 
to what services and functions of the PMO to adopt if the company was only looking for services 
and functions that have an impact on project performance.

7.4 Limitations

A clear limitation of the study is the choice of participants. The participants are mostly trained 
professionals that are members of professional associations; such a sample could be argued to not 
be representative of the larger population. Another limitation is the sample size. The sample 
obtained is somewhat small. Finally, the framework selected for evaluating project performance 
includes dimensions that might not be suitable for all types of projects. This could have limited 
the results obtained to certain types of projects only.

7.5 Suggestions for Future Studies

This area of research remains severely underdeveloped; especially the area related to the impact 
of PMO’s on project performance. The following are suggestions for future research:
- The authors recommend studying project performance in the same organization before and 

after the establishment and maturity of the PMO. Such a longitudinal study could be very 
helpful.

- As a large percentage of the respondents to this study intimated that the PMO type in their 
organization is actually a combination of multiple PMO types, further investigation into the 
reasoning behind using a combination of PMO types, as well as the actual sets of PMO type 
combinations used is recommended and could possibly be of great value as it challenges the 
traditional norms.

- For researchers that might be interested in conducting this same study again with different 
parameters, the authors recommend the following:

• The respondents could be limited to those that work in large organizations. Restricting 
the choice to large organizations eliminates any possible effects on the performance of 
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the PMO that might occur due to the organization’s inability to spend on the PMO or 
hire the talent required for it preventing it from performing its tasks.

• The services and functions of the PMO that are found to be the least implemented by 
the respondents of this study as well as the study of Dai and Wells (2004) should be 
excluded from the framework. 

• The application of the fourth dimension suggested by Shenhar et al. (2001) when 
measuring project performance. It deals with “Preparing for the future” and measuring 
the success of projects over a longer period of time, which was not feasible to 
incorporate in this research. An investigation into the impact that a project has on 
creating a new market, a new product or new technology could possibly add even more 
understanding to the more intangible value created by the project. 
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Appendix A: The Questionnaire
Section 1: Introduction to Research

Projects are an essential instrument in the development of an organization. The successful 
completion of projects eventually leads to enhanced overall organizational performance. 
Companies are continuously on the lookout for new models aimed at enhancing project 
performance. One of the most prominent project management structures deployed for such a 
purpose is the Project Management Office (PMO). A PMO is tasked, amongst other things, with 
the implementation of project management best practices in an aim to increase the chances of 
project success. This documents seeks to explore the relationship between the establishment of a 
PMO and project performance.

Section 2: Demographics Questions

• Company Name:
• Country:

Section 3: General Section

This section includes general questions.

1. In what type of industry would you say most of your projects are conducted?

1.1. Construction

1.2. Defence / Aerospace

1.3. Information Systems

1.4. Manufacturing

1.5. Energy / Utilities

1.6. Environmental

1.7. Other. Please Specify ---------------------------------

2. What is the approximate number of employees in your organization?

2.1. Employees < 50

2.2. 50 < Employees < 250

2.3. 250 < Employees < 500

2.4. Employees > 500
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3. What is the structure of your organization?

3.1. Functional

3.2. Projectized

3.3. Matrix

3.4. Other

4. Does your organization have a Project Management Office (PMO)?

(If No, then you do not need to continue with the questionnaire. Thank you for your time)

4.1. Yes

4.2. No

5. PMO’s are usually categorized depending on the role they play in an organization. What 
type of role does the PMO in your organization have? 

5.1. Supporting

5.2. Directing

5.3. Controlling

5.4. Combination

5.5. Other / I Don’t Know

6. What year was the PMO established?

------------------------------------------------------------------------------------------

7. Which option better describes your current role as a member of the PMO team?

7.1. PMO Manager

7.2. Project Manager

7.3. Team member

7.4. I am not a member of the PMO team

7.5. Other. Please Specify ---------------------------------

8. How many years of experience in Project Management do you have?

------------------------------------------------------------------------------------------
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Section 4: PMO services and functions

Please respond to the questions below as they relate to the services provided and/or functions 
performed by your PMO

1. Developing and Maintaining Project Management Standards and Methods
1.1. The PMO is responsible for developing and maintaining project procedures

1.1.1. Strongly disagree 

1.1.2. Disagree

1.1.3. Neutral

1.1.4. Agree

1.1.5. Strongly agree

1.2. The PMO is responsible for developing and maintaining project selection procedures

1.2.1. Strongly disagree

1.2.2. Disagree

1.2.3. Neutral

1.2.4. Agree

1.2.5. Strongly agree

1.3. The PMO is responsible for developing and maintaining project planning and 
scheduling procedures

1.3.1. Strongly disagree

1.3.2. Disagree

1.3.3. Neutral

1.3.4. Agree

1.3.5. Strongly agree

1.4. The PMO is responsible for developing and maintaining change management 
procedures

1.4.1. Strongly disagree

1.4.2. Disagree

1.4.3. Neutral

1.4.4. Agree

1.4.5. Strongly agree
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1.5. The PMO is responsible for developing and maintaining risk assessment procedures

1.5.1. Strongly disagree

1.5.2. Disagree

1.5.3. Neutral

1.5.4. Agree

1.5.5. Strongly agree

1.6. The PMO is responsible for developing and maintaining documentation procedures

1.6.1. Strongly disagree

1.6.2. Disagree

1.6.3. Neutral

1.6.4. Agree

1.6.5. Strongly agree

2. Developing and Maintaining Project Historical Archives
2.1. The PMO is responsible for developing and maintaining records of prior project 

performance

2.1.1. Strongly disagree

2.1.2. Disagree

2.1.3. Neutral

2.1.4. Agree

2.1.5. Strongly agree

2.2. The PMO is responsible for developing and maintaining records of previous project 
plans

2.2.1. Strongly disagree

2.2.2. Disagree

2.2.3. Neutral

2.2.4. Agree

2.2.5. Strongly agree

2.3. The PMO is responsible for developing and maintaining records of project issues, 
problem lists, lessons learned, etc. 

2.3.1. Strongly disagree

2.3.2. Disagree
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2.3.3. Neutral

2.3.4. Agree

2.3.5. Strongly agree

2.4. The PMO is responsible for developing and maintaining a database for historical 
project archives where information on previous projects is stored  

2.4.1. Strongly disagree

2.4.2. Disagree

2.4.3. Neutral

2.4.4. Agree

2.4.5. Strongly agree

2.5. The PMO is responsible for developing and maintaining a description of the techniques 
and templates used in projects (i.e. Method Statements, Technical Procedures, Etc.)

2.5.1. Strongly disagree

2.5.2. Disagree

2.5.3. Neutral

2.5.4. Agree

2.5.5. Strongly agree

3. Assuming Project Administrative Area
3.1. The PMO is responsible for maintaining project schedule (Time Plan) 

3.1.1. Strongly disagree

3.1.2. Disagree

3.1.3. Neutral

3.1.4. Agree

3.1.5. Strongly agree

3.2. The PMO is responsible for maintaining project timesheets (Tracking of Man-hours)

3.2.1. Strongly disagree

3.2.2. Disagree

3.2.3. Neutral

3.2.4. Agree

3.2.5. Strongly agree
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3.3. The PMO is responsible for maintaining project workbooks (i.e. Project Charter, 
Project Dashboard, Budget, Risk Register, Action Log, etc.)

3.3.1. Strongly disagree

3.3.2. Disagree

3.3.3. Neutral

3.3.4. Agree

3.3.5. Strongly agree

3.4. The PMO is responsible for the production and distribution of the different types of 
project reports

3.4.1. Strongly disagree

3.4.2. Disagree

3.4.3. Neutral

3.4.4. Agree

3.4.5. Strongly agree

3.5. The PMO is responsible for providing / booking / arranging conference rooms for 
reviews and meetings

3.5.1. Strongly disagree

3.5.2. Disagree

3.5.3. Neutral

3.5.4. Agree

3.5.5. Strongly agree

3.6. The PMO is responsible for providing assistance with project management software. 
This could include software for; task distribution, time tracking, budgeting, resource 
planning, team collaboration etc. 

3.6.1. Strongly disagree

3.6.2. Disagree

3.6.3. Neutral

3.6.4. Agree

3.6.5. Strongly agree

4. Human Resource and Staffing Assistance
4.1. The PMO is responsible for providing assistance with the identification of project 

manager skill sets for upcoming projects 
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4.1.1. Strongly disagree

4.1.2. Disagree

4.1.3. Neutral

4.1.4. Agree

4.1.5. Strongly agree

4.2. The PMO is responsible for providing assistance with the identification of project 
manager candidates for upcoming projects

4.2.1. Strongly disagree

4.2.2. Disagree

4.2.3. Neutral

4.2.4. Agree

4.2.5. Strongly agree

4.3. The PMO is responsible for providing assistance with the identification project team 
member candidates for upcoming projects

4.3.1. Strongly disagree

4.3.2. Disagree

4.3.3. Neutral

4.3.4. Agree

4.3.5. Strongly agree

4.4. The PMO is responsible for providing input on project manager’s performance 
evaluation

4.4.1. Strongly disagree

4.4.2. Disagree

4.4.3. Neutral

4.4.4. Agree

4.4.5. Strongly agree

4.5. The PMO is responsible for providing assistance with changes in human resource and 
staffing policies and procedures

4.5.1. Strongly disagree

4.5.2. Disagree

4.5.3. Neutral
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4.5.4. Agree

4.5.5. Strongly agree

5. Project Management Consulting and Mentoring
5.1. The PMO is responsible for providing project managers with confidential advice on 

sensitive issues and problems

5.1.1. Strongly disagree

5.1.2. Disagree

5.1.3. Neutral

5.1.4. Agree

5.1.5. Strongly agree

5.2. The PMO is responsible for providing project start-up assistance

5.2.1. Strongly disagree

5.2.2. Disagree

5.2.3. Neutral

5.2.4. Agree

5.2.5. Strongly agree

5.3. The PMO is responsible for providing support to project managers. This means 
providing help to solve problems that may arise, or in other ways assisting to meet the 
needs of the project.

5.3.1. Strongly disagree

5.3.2. Disagree

5.3.3. Neutral

5.3.4. Agree

5.3.5. Strongly agree

5.4. The PMO is responsible for providing group sessions where project managers can 
share experiences.

5.4.1. Strongly disagree

5.4.2. Disagree

5.4.3. Neutral

5.4.4. Agree

5.4.5. Strongly agree
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5.5. The PMO is responsible for assisting senior managers by providing information to help 
facilitate decision making.

5.5.1. Strongly disagree

5.5.2. Disagree

5.5.3. Neutral

5.5.4. Agree

5.5.5. Strongly agree

6. Providing and Arranging Project Management Training
6.1. The PMO is responsible for providing/arranging project management training

6.1.1. Strongly disagree

6.1.2. Disagree

6.1.3. Neutral

6.1.4. Agree

6.1.5. Strongly agree

6.2. The PMO is responsible for providing/arranging training on advanced project 
management topics

6.2.1. Strongly disagree

6.2.2. Disagree

6.2.3. Neutral

6.2.4. Agree

6.3. The PMO is responsible for providing assistance to project members in preparation for 
possible career advancement

6.3.1. Strongly disagree

6.3.2. Disagree

6.3.3. Neutral

6.3.4. Agree

6.3.5. Strongly agree

6.4. The PMO is responsible for providing/arranging training related to project 
management specific software skills

6.4.1. Strongly disagree

6.4.2. Disagree
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6.4.3. Neutral

6.4.4. Agree

6.4.5. Strongly agree

6.5. The PMO is responsible for designing and developing project management related 
training course both for internal and external customers

6.5.1. Strongly disagree

6.5.2. Disagree

6.5.3. Neutral

6.5.4. Agree

6.5.5. Strongly agree

Section 5: Project Performance

Keeping in mind the latest completed project in which the PMO was involved, please respond to 
the questions below
1. The project met the schedule goal

1.1. Strongly disagree

1.2. Disagree

1.3. Neutral

1.4. Agree

1.5. Strongly agree

2. The project met the budget goal

2.1. Strongly disagree

2.2. Disagree

2.3. Neutral

2.4. Agree

2.5. Strongly agree

3. The project met the functional performance requirements

3.1. Strongly disagree

3.2. Disagree

3.3. Neutral

3.4. Agree
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3.5. Strongly agree

4. The project met the technical specifications specified for it

4.1. Strongly disagree

4.2. Disagree

4.3. Neutral

4.4. Agree

4.5. Strongly agree

5. The project fulfilled the customers’ needs

5.1. Strongly disagree

5.2. Disagree

5.3. Neutral

5.4. Agree

5.5. Strongly agree

6. The project helped in solving the customer’s problem

6.1. Strongly disagree

6.2. Disagree

6.3. Neutral

6.4. Agree

6.5. Strongly agree

7. The customer is using the product / making use of the final completed project

7.1. Strongly disagree

7.2. Disagree

7.3. Neutral

7.4. Agree

7.5. Strongly agree

8. The customer was satisfied with the outcome of the project 

8.1. Strongly disagree

8.2. Disagree

8.3. Neutral

8.4. Agree
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8.5. Strongly agree

9. Once completed, the project contributed to the your organizations Commercial Success

9.1. Strongly disagree

9.2. Disagree

9.3. Neutral

9.4. Agree

9.5. Strongly agree

10. Once completed, the project contributed to increasing your organizations market share

10.1. Strongly disagree

10.2. Disagree

10.3. Neutral

10.4. Agree

10.5. Strongly agree
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Appendix B: Table 6.6
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Appendix C: Remaining Variables after EFA 
and CFA

Q. 
No Abbreviation Question Construct Removed 

In

1.1 PMSM_1 The PMO is responsible for developing and 
maintaining project procedures

Developing and Maintaining Project Management 
Standards and Methods EFA

1.2 PMSM_2 The PMO is responsible for developing and 
maintaining project selection procedures

Developing and Maintaining Project Management 
Standards and Methods EFA

1.3 PMSM_3
The PMO is responsible for developing and 

maintaining project planning and scheduling 
procedures

Developing and Maintaining Project Management 
Standards and Methods  

1.4 PMSM_4 The PMO is responsible for developing and 
maintaining change management procedures

Developing and Maintaining Project Management 
Standards and Methods  

1.5 PMSM_5 The PMO is responsible for developing and 
maintaining risk assessment procedures

Developing and Maintaining Project Management 
Standards and Methods EFA

1.6 PMSM_6 The PMO is responsible for developing and 
maintaining documentation procedures

Developing and Maintaining Project Management 
Standards and Methods EFA

2.1 PHA_1 The PMO is responsible for developing and 
maintaining records of prior project performance

Developing and Maintaining Project Historical 
Archives EFA

2.2 PHA_2 The PMO is responsible for developing and 
maintaining records of previous project plans

Developing and Maintaining Project Historical 
Archives EFA

2.3 PHA_3
The PMO is responsible for developing and 

maintaining records of project issues, problem lists, 
lessons learned, etc. 

Developing and Maintaining Project Historical 
Archives EFA

2.4 PHA_4
The PMO is responsible for developing and 

maintaining a database for historical project archives 
where information on previous projects is stored  

Developing and Maintaining Project Historical 
Archives EFA
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2.5 PHA_5

The PMO is responsible for developing and 
maintaining a description of the techniques and 

templates used in projects (i.e. Method Statements, 
Technical Procedures, Etc.)

Developing and Maintaining Project Historical 
Archives EFA

3.1 PAA_1 The PMO is responsible for maintaining project 
schedule (Time Plan) Assuming Project Administrative Area EFA

3.2 PAA_2 The PMO is responsible for maintaining project 
timesheets (Tracking of Man-hours) Assuming Project Administrative Area EFA

3.3 PAA_3
The PMO is responsible for maintaining project 

workbooks (i.e. Project Charter, Project Dashboard, 
Budget, Risk Register, Action Log, etc.)

Assuming Project Administrative Area EFA

3.4 PAA_4 The PMO is responsible for the production and 
distribution of the different types of project reports Assuming Project Administrative Area  

3.5 PAA_5 The PMO is responsible for providing / booking / 
arranging conference rooms for reviews and meetings Assuming Project Administrative Area EFA

3.6 PAA_6

The PMO is responsible for providing assistance with 
project management software. This could include 

software for; task distribution, time tracking, 
budgeting, resource planning, team collaboration etc. 

Assuming Project Administrative Area EFA

4.1 HRSA_1
The PMO is responsible for providing assistance with 

the identification of project manager skill sets for 
upcoming projects 

Human Resource and Staffing Assistance EFA

4.2 HRSA_2
The PMO is responsible for providing assistance with 
the identification of project manager candidates for 

upcoming projects
Human Resource and Staffing Assistance EFA

4.3 HRSA_3
The PMO is responsible for providing assistance with 
the identification project team member candidates 

for upcoming projects
Human Resource and Staffing Assistance EFA

4.4 HRSA_4 The PMO is responsible for providing input on project 
manager’s performance evaluation Human Resource and Staffing Assistance EFA

4.5 HRSA_5
The PMO is responsible for providing assistance with 
changes in human resource and staffing policies and 

procedures
Human Resource and Staffing Assistance EFA
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5.1 PMCAM_1
The PMO is responsible for providing project 

managers with confidential advice on sensitive issues 
and problems

Project Management Consulting and Mentoring EFA

5.2 PMCAM_2 The PMO is responsible for providing project start-up 
assistance Project Management Consulting and Mentoring EFA

5.3 PMCAM_3

The PMO is responsible for providing support to 
project managers. This means providing help to solve 
problems that may arise, or in other ways assisting to 

meet the needs of the project.

Project Management Consulting and Mentoring EFA

5.4 PMCAM_4 The PMO is responsible for providing group sessions 
where project managers can share experiences. Project Management Consulting and Mentoring EFA

5.5 PMCAM_5
The PMO is responsible for assisting senior managers 

by providing information to help facilitate decision 
making.

Project Management Consulting and Mentoring EFA

6.1 PMTR_1 The PMO is responsible for providing/arranging 
project management training

Providing and Arranging Project Management 
Training  

6.2 PMTR_2 The PMO is responsible for providing/arranging 
training on advanced project management topics

Providing and Arranging Project Management 
Training  

6.3 PMTR_3
The PMO is responsible for providing assistance to 
project members in preparation for possible career 

advancement

Providing and Arranging Project Management 
Training EFA

6.4 PMTR_4
The PMO is responsible for providing/arranging 
training related to project management specific 

software skills

Providing and Arranging Project Management 
Training EFA

6.5 PMTR_5
The PMO is responsible for designing and developing 
project management related training course both for 

internal and external customers

Providing and Arranging Project Management 
Training  

7.1 Ppe_1 The project met the schedule goal Project efficiency EFA

7.2 Ppe_2 The project met the budget goal Project efficiency EFA
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8.1 PPic_1 The project met the functional performance 
requirements Impact on the customer EFA

8.2 PPic_2 The project met the technical specifications specified 
for it Impact on the customer  

8.3 PPic_3 The project fulfilled the customers’ needs Impact on the customer  

8.4 PPic_4 The project helped in solving the customer’s problem Impact on the customer EFA

8.5 PPic_5 The customer is using the product / making use of the 
final completed project Impact on the customer  

8.6 PPic_6 The customer was satisfied with the outcome of the 
project Impact on the customer CFA

9.1 PPbs_1 Once completed, the project contributed to your 
organizations Commercial Success Business Success  

9.2 PPbs_2 Once completed, the project contributed to 
increasing your organizations market share Business Success  
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Appendix D: Models - Tested but Not Used

SEM Mediated Model

SEM Added Model 


