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Abstract
The study acts as a pilot research to investigate the influence of organization‘s internal dynamics on PMM
assessment levels and to outline a methodology that can help us to quantify it. It aims to analyze the influence
of organizations‘ internal dynamics on project management maturity, (PMM), assessments and how they can
change the assessment results. Specifically, it addresses the impact of internal organizational influences, like
organization culture, leadership & leadership hierarchy and emotional stability on the assessments of
organization project management maturity. The methodological research approach for this study was a survey
of 129 professionals. These professionals represent both manufacturing and service sectors industries that
utilizes project management extensively. Data was analysed using multiple regression models with SPSS
data processingThe results show that organization's internal factors significantly influence project
management maturity assessments. The internal forces like organization culture and leadership/ leadership
hierarchy significantly increase the PMM levels while emotional stability greatly reduces the PMM levels.
These results can help upper management to better understand the PMM assessment results while
academics can use it to amend maturity models and for conducting a more extensive longitudinal research.
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Introduction
It is a well-known fact that self and peer assessments are important aspects of ―assessment for learning‖
practice. Just as self-assessments help people become aware of problems and areas that need to be
improved, it is also true for organizations. Such self-assessments in the organization usually lead them
assessing their current levels of performance, their general working environments, as well as identifying
undesired working condition. Similarly, customer oriented businesses require that they are self-cognizant of
their efforts and look for value in tools that provide the assessment on the quality and reliability of the product
being produced. As these organizations learn the benefits of becoming more project oriented in their tasks, it
becomes important for them to know, and understand, if what they are doing is better than pre-project
management inception or quite possibly the opposite. It is therefore important to learn if there are factors that
can distorts such performance assessments. Such distortions might force organization to opt for
implementing unwanted project management tools and practices in desperation and hope for improvement.
In late 90s, Project Management Institute published Organizational Project Management Maturity Model
(OPM3®). The objectives of OPM3®are to integrate, assess and improve project management practices, [1],
[2]. This type of model allows a company to formally, evaluate its Project Management maturity by measuring
according to a standard set either by the company itself or by an external agency. Today, almost every
business, using project management, has some level of measurement that helps them to assess where they
are in relation to how mature the business is in being a project management organization.
Most of the maturity models were originated in the 1980s when software companies sought formal ways to
measure and manage the quality and reliability of software development. An external group known as the
Software Engineering Institute, SEI, created a model referred to as the Capability Maturity Model, (CMM),
which provided an objective and structured way for measuring the processes and practices used in the
development of software by companies found in the software industry. CMM is still in use today and serves as
a foundation for many other types of maturity models in businesses, including project management, [4].
In the area of project management, we find several maturity models that offer standard for quality and
continuous improvement. An excellent example of a Project Management Maturity Model, (PM3), is the
Kerzner‘s Project Management Maturity Model, which provides measures of quality and continuous
improvement categorized into five levels, [4]. The goal, of course, is not to achieve a certain level and then
call their maturity complete. Quite the opposite, the goal of the project maturity models, as that of Kerzner‘s,
is to achieve a level where the project-driven organizations are in a constant state of improvement in their
methodologies toward quality and reliability, [4].
To understand the premise and intent of PM3, it is important to review literature, which gives visibility and
insight into what these project maturity models are achieving and how they are helping organizations to
improve. Mullaly‘s, [5], in a Longitudinal Analysis of Project Management Maturity raised questions about
what exactly influences the results that come from Project Management Maturity Assessments, (PMMA).
Mullaly, [5], during his study, attributed government participation, greater awareness of project management
and fewer stakes in project management by upper management to influence the maturity results.
Most importantly, Mullaly, [5], recognizes that when assessing maturity of project management organizations,
certain internal and external factors influence PMMA. Examples of these internal factors include
organizational culture, behavioural excellence and the leadership of upper management. While, external
factors include the current economic, political, and market environment. Mullaly [5], study did not quantify the
impact of these influences on the organizations he surveyed.
This pilot study investigated the quantitative effects of these internal influences on organization‘s project
maturity level. The study first tested Mullaly‘s results, in both manufacturing and service sectors companies.
Later it quantify the impact of these influences on project maturity assessment.
Statement of Problem
This research hypothesize that during the PMMA process organizational internal factors should be considered
when making judgement about organizations‘ project management maturity. Ignoring the effect of these
internal factors influences will lead to poor decisions/ conclusions by the organization about their project
management capabilities, which can results in either ignoring major issues within the organization and/or
overestimating their capabilities. Therefore, understanding what these influences are, in the organizations,
and by what magnitude they effect the results of PMMA process, could lead to enhance conclusions of PMMA
process. This will help organizations to use their resources effectively to continuously improve the quality and
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reliability of their processes. The results from this study could also be used in identifying lessons learned to
avoid contamination in such assessments process.
Literature Review
Project management maturity of a company is a measure of its efficiency in completing the project, [4]. The
amount of literature written on project management maturity, emphasize that organization, that view project
management as a means to accomplish its goals, should be take the concepts of maturing and growing better
very seriously. The Project Management Institute (PMI) makes an interesting point to address maturity by
including it in the knowledge area of project quality management, [1]. This importance indicate that
improvement is necessary and an organization should be motivated to achieve improvement in all aspects of
project management. For this study, it is also relevant to review other literature that addresses organization‘s
internal factors and their influence on project management maturity.
In 1987, Office of the Secretary of Defence (OSD) and the National Defence Industrial Association funded
Carnegie Mellon‘s Software Engineering Institute, (SEI) to create a model referred to as the Capability
Maturity Model, (CMM), and Capability Maturity Model Integration, (CMMI). In 1997, CMM was developed,
which provides an objective and structured way for measuring the processes and practices used in the
development of software, [3]. In 2003, Project management Institute developed Organizational Project
Management Maturity, (OPM3®), as organizations‘ ability to select and manage projects in a specific way that
supports their strategic needs, [2]. Crawford, [6], described a form of PM3, based on the CMM. It also goes
as far as basing much of its knowledge areas on PMI‘s Project Management Book of Knowledge (PMBOK).
The main contribution of Crawford model, [6], is the importance of a structured assessment of any
organization that implements project management techniques and tools.
Smith, [7], described the relationship of knowledge management with that of organizational maturity and
project management. He also makes the assertion that all project management organizations use the OPM3
model to measure maturity and effectiveness as well as updated the maturity model to address knowledge
management.
Yazici, [8], dealt with project management maturity and its correlation with organization culture and studied
organizations perceived performance. Yazici, [8], concluded that project management maturity should have a
result-oriented view since it improves organizational competitiveness. In his work, Riallano, [9], made the
assertion that the OPM3 does not address organization culture, which he believes, is imperative in assessing
maturity in an organization. Riallano, [9], described four types of organizational culture, hierarchy, clan,
market, and adhocracy and concluded that such organization culture integrates with PM maturity assessment
as it directly correlates to the internal factors that affect several project managers.
Sawaya and Trapanese, [10], presented a maturity model that classify project management organizations in
five stages. Kerzner, [3], also describes a five-stage model where PMMA process would place the
organization in one of the five levels . The difference between Kerzner‘s model and Mullaly model, [5], is the
assessment nature of maturity. Figure 1, lists Kerzner‘s five levels of maturity.

Fig. 1. Kerzner‘s Five Level of Maturity
The PM Maturity Model, is developed by PM Solutions, in collaboration with multiple organizations, [6]. It is an
assessment tool that utilizes PMBoK‘s ten knowledge areas and is patterned after SEI CMM. The model
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compares project delivery with that of established best practices or against the competition. PM Maturity
Model defines five levels of project management maturity for an organization, as outlined in Figure 2.

Fig. 2. Project Management Maturity Model

Fig. 3. Project Management Office Maturity
Couple of decade ago there was much emphasis on Project Management Office, PMO [11]. It was common
saying that having a successful PMO does not indicate project management (PM) successful adaptability
within an organization, [12]. Kerzner‘s, [3], levels of maturity deal more with how much the project
management organization recognizes project management processes and tools and their implementation,
thus it can be linked to, PMO‘s maturity model. Research on capability maturity models has concluded that
there is a direct link between process management maturity and project performance, [13]. A generic PMO
maturity model is defined in Figure 3.
Mullaly, [5], does an excellent job of describing the basis for the maturity model used to assess project
management. He looked directly at what encompasses project management maturity by using the process
areas that were assessed with CMM model, created by Humphury, [14], Figure 4. Mullaly‘s [5], conclusions do
not indicate if he was trying to persuade the reader that what was done by him or the model he used were
without its faults. Since project management maturity was in its infancy at this time, it is important to carry on
Mullaly‘s work to find out the influences of internal and external factors and how they affect the PMM
assessments. Although it is not the intent of this study to conduct a longitudinal analysis as conducted by
Mullaly, this research is critical is helping to collect data on such topic.
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Fig. 4. Humphury Capability Maturity Model
The spider diagrams are typically used to illustrate outcomes of these maturity models, Figure 5. The mean
value of all knowledge areas and the processes are used to calculate the overall organization's project
management maturity level.

Fig 5. Project Management Maturity Illustration
In theory we can say that Mullaly‘s maturity model, [5], is an adaptation of the CMM and PMMM and it gives a
level of achievement rather than how much the organizations recognized their maturity. It appears to define
when an organization has reached a certain level of maturity and outline the practices that are carried out by
the organizations that depict its maturity. However, nothing could be found in the literature to verify if any
maturity model incorporates the confounding effects of internal and external factors that could change project
management maturity levels. Similarly, it can also be argued that implementing PM tools and process would
lead to their implementation in projects that will eventually describe the PM maturity level of the organization.
Mullaly‘s [5], findings were limited to using one project management maturity model, therefore the process
areas chosen could not be adjusted for other areas that could have been more pertinent at the time. Perhaps
modifying or possibly adding more relevant process areas to the procedures (survey) used might have
achieved a better analysis of the data which seemed to have left him befuddled by his results. Again, this
shows the importance of incorporating internal and external factor which even Mullaly touts at the end of his
article by making conclusions about organizations seeing project management improvement as more of a fad
than something they strived to incorporate in strategy, [5].
Research
Research Objectives
This research seeks to investigate the impact of organization internal influences on organization's project
management maturity level assessments. The research will also concentrate on evaluating the intensity of
internal influences on those assessments. Internal factors to be researched includes organizational culture,
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management hierarchy and the leadership of upper management and emotional stability. The paper will argue
the fact that these internal factors affect the outcome of project management maturity levels of an organization
thus correctly identifying these influences will help in fine tuning the results of PMM assessment process.
Nature and significance of the problem
The literature review has indicated the importance of further research on the influence internal and external
factors on project management maturity, [5]. Both Riallano [9], and Yazici, [8], also made assertions about
the impact of particular types of internal and external influences on project management maturity levels
however, neither went as far to conduct a broad spectrum of internal and external factors that affect project
management maturity. Because of the scope of the research, this paper will only concentrate on internal
influences.
Hypothesis and research questions
Project management maturity assessments‘ levels are influenced by organization‘s internal influences. The
central research questions are:
Research Question 1: Does the organization‗s project management maturity assessments‘ level is influenced
by organization culture (oc) (an internal organization factor)?
Ho: 1 = OC
H1: 1 ≠ OC
Research Question 2: Does the organization‗s project management maturity assessment‘s level is influenced
by leadership (LS) (an internal organization factor)?
Ho: 1 = LS
H1: 1 ≠ LS
Research Question 3: Does the organization‗s project management maturity assessment‘s level is influenced
by emotional stability, (EE) (an internal organization factor)?
Ho: 1 = EE
H1: 1 ≠ EE
Research Question 4: Which specific PMI knowledge management areas in PMM assessment‘s levels are
affected by internal factors?
Research Methodology
The paper conducted cross-sectional Descriptive study. Participants were drawn from a group of project
engineers and managers in USA based project driven companies, having experience in Project management
maturity models are often assessed by using the survey method, [5]. In this research, also a survey was
developed and used to collect data. The research methodology is outlined in figure 6.

Fig 6. Research Methodology
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The survey questionnaire was developed by modifying the, UK Office of Government Commerce‘s [16],
project management process maturity assessment methodology, and incorporating the newly defined Project
Management Institute‘s (PMI) knowledge areas with the Likert scale to assess the maturity of project
management processes.
The research survey is organized in three sessions. Session#1 of the study focused on respondent‘s
demography, and background information about their organizations, including their perception of the maturity
level of their organization. Section#2, of the survey, focused on the management of projects in general, to
collect data needed to assess project management maturity within the following areas: Scope Management,
Time Management, Cost Management, Quality Management, Human Resource Management, Integration
Management, Communication Management, Risk Management, Stakeholder Management and Procurement
Management. Section#3 of the survey focused on the same areas as in Session#2, except this time questions
are targeted on projects that are influenced by internal factors identified in Table 1. These survey questions
were rated using a Likert scale of 1-5, with one being related to lower rating (strongly disagree) and five for
higher score (strongly agree).
Following Project Management Institute (PMI) OPM3, [1], and Ibbs&Kwak, [15], guidelines, dependent
variables are defined as the mean value of all maturity levels in ten knowledge areas. The ten knowledge
areas are noted in Table 2 defines independent variables, along with three influence areas project
management office, management oversite, and professional development management.
Table 1: Internal influences within organizations

Table 2: Evaluation of organizations‘ project management maturity level— independent variables.

The second session of the survey has the set of questionnaire needed to calculate Project management
maturity in PMI‘s 10 knowledge areas, example of such question is given in Table 3.
Table 3: Sample question in session 2
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The third session contains questionnaire that are similar to session two but this time instead of the general
project, the issues relate to situations where projects may be influenced by internal factors outlined in Table 3.
Table 4 describes one sample question from session#3.
Five senior PM practitioners first tested the questionnaire for clarity and validity. Based on their
recommendations the survey questions were modified and was tested in a small group of project manager.
The modified survey was then posted on Limesurvey, an online survey tool. As with other such studies, data
collection was one of the biggest challenges. Organizations and people are reluctant to complete surveys and
disclose their processes, especially when their competitions are also involved. The survey was sent out to
more than 190 graduate students, in the Engineering Management and Quality Management programs. The
number of full-time engineers in these two programs is about 85%. Special efforts by the researchers ensured
that names of organizations and their data collected remain anonymous. The survey software coded the
organizations‘ names anonymously, thus ensuring confidentiality of proprietary data. Only the principal
researchers knew the identity of these organizations.
Table 4: Sample question in session 3

Research Limitations
As with any research, this study has several limitations.
1. As the data was generated through graduate students, one can challenge the accuracy of the
information gathered.
2. The best way to assess project management maturity level of any organization would require a very
detailed interview with several project managers. This study, instead, uses a shorter questioner, which
by no means is a proper generalization to assess many organizations and their level of project
management maturity.
3. This study did not target few specific organizations for data collection and use their results to illustrate
any changes in maturity level due to organization internal dynamics. Instead the study uses two large
manufacturing organizations and bundle them in one sector, assuming that the within the two different
corporation (within a sector), the organization internal dynamics are similar.
Based on the above limitations this study is intended to act as a pilot research to investigate the influence of
organization‘s internal dynamics on PMM assessment levels and to outline a methodology that can help us to
quantify that affect.
Data Analysis
As indicated above, it was hard to collect data. It took two semesters efforts to complete data collection. A
request was emailed to 190 students, and 158 responded by completing the survey. Out of which 129 were
full time employed, which makes the overall response rate of 81%. The respondents represent 40 different
companies, 24 in the manufacturing and 16 in the service sector. The collected data were analysed using
SPSS software package.
A further analysis of the data reveals that 67 (52%) respondents were employed by two major automotive
organization or work their in-house through a contracting company. About 35 (or 27%) of the respondents
were from one automotive company, let call it T1 Automotive and 32 (or 25%) from the T2 automotive
company. Altogether 77% of the respondents were from the manufacturing sector, (automotive included) and

3200

23% from the service. Figure 7, illustrates other demography data for gender, age and years of experience in
the field.

Fig. 7. Demography results
Data from Session#2 was used to determine the average PM maturity level, in every knowledge areas, of
these organizations as reported by the respondents. D is defined as the average project management
maturity. Data suggested that D, of all said companies/ organization, is 2.99. On average D for the
manufacturing sector is 3.30, and that of the service sector is 2.87. From Table 5, and Figure 7, it is noted that
in general, the manufacturing sector is better in project management maturity than the service sector. 83% of
the manufacturing companies has a D between 3 and 4, while 94% of service companies has D between 2
and 3. These results are in line with Ibbs&Kwak, [15], (2000) conclusions that, on a scale of 1 to 5, these
numbers indicate that there are still much space for improvement for these industries, especially the service
sector.
Table 5: Average project management maturity level ranges

Figure 7: PMM Levels of Manufacturing and Service sectors
The average project management maturity, D, of T1 company is 3.35 and of T2 company are 3.24. Two
manufacturing sector organizations, T3 and T4 achieved the highest average project management maturity
level of 4.0 and one service sector company has the lowest average of 1.9. The construction management
companies have the highest D of 4.0.
Sixteen (12%) out of the 129 participants in the survey work at the IT departments of their organizations.
These sixteen also reported a higher average project management maturity level, (4.1). Computer Information
Technology companies got the highest average project management maturity level of 4.2. This suggests that
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the IT departments, as well as IT corporations, are more matured in project management. The least mature
project management companies surveyed through our respondent belongs to the healthcare industry. As we
have just two respondents from this industry the results are not conclusive. Health Industry rank lowest in
project quality management (1.1) and risk management (1.0). On average both manufacturing and service,
sectors are particularly weak in risk management maturity (2.5).
The two manufacturing companies, T1 and T2, related to the automotive industry, on average are more
matured in communications (3.76) followed by scope (3.7) and quality management (3.69). The more matured
of the two companies, (T1), is notably matured in project communication (3.66), scope (3.66), quality (3.51)
and HR (3.43).

.
Figure 8: PMM levels for T1 and T2 manufacturing companies
The principal objective of this study is to validate the effect of various internal organizational dynamics on the
outcome of project management maturity assessment. Data was collected and tabulated as per Table 6,
where Ii independent variables as defined in Table 2.
Table 6: Data collection table

The data from 67 respondent of T1 and T2 companies representing manufacturing sector is used to test
hypothesis using paired samples. This require testing the project management maturity level, D, of
manufacturing sector. Comparison were made between D with ―no internal influence‖ and D with three internal
influences. Table 7, illustrates that the internal influences like "organization culture" and "leadership" will result
in an increase in the manufacturing sectors‘ project management maturity‘s levels. On the other hand,
"emotional stability" actually, reduces it.
Table 7: Paired Samples Statistics
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The paired sample correlation, Table 8, indicates the highest effect on the values of project management
maturity assessment‘s level comes from leadership influence (0.883), followed by organization culture (0.86)
and emotional stability (0.838).
Table 8: Paired samples correlations
N

Correlation

Sig.

Pair 1 D-NoInfluence& DOrgCulture

67

.860

.000

Pair 2 D-NoInfluence& DLeadership

67

.883

.000

Pair 3 D-NoInfluence& D-Emotions

67

.838

.000

Finally, the paired sample mean test (t-test) was performed on three different pairs to determine whether the
mean difference between two sets of observations is zero.
1. Project management maturity level with no internal influences, (D-NoInfluence), and project
management maturity level with internal influence, organization culture, (D-OrgCulture)
2. Project management maturity level with no internal influences, (D-NoInfluence), and project
management maturity level with internal influence, Leadership, (D-Leadership)
3. Project management maturity level with no internal influences, (D-NoInfluence), and project
management maturity level with internal influence, behavioural excellence, (D-Emotion)
Table 9, suggests that the 2-tailed significance of all the three pairs (three hypothesis) are less than 0.05,
concluding that there is a statistical difference between conditions related in pairs, and that the maturity level
assessments of the organizations are significantly affected by the internal factors. Thus, organization culture,
leadership involvement, and workers emotional stability will skew the assessment results.
The next step is to conduct a detail analysis to identify the effect of these Organization Culture influences on
PMMA especially, how these internal influences will effect the project management knowledge areas as
access by PMMA process. The anslysis of organizational cultural effect on PMMA is presented here in detail
while the leadership and emotional stability will be summerized at the end of the analysis.
Table 9: Paired samples test
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Table 10, shows the multiple linear regression model summary and overall fit statistics. Five models are
identified that can explain the variation in the data. The 5th model, has the adjusted R² of 0.633 with the R² =
0.66. This means that the linear regression explains 66% of the variance in the data.
Table 10: Model Summary – Organization Culture Effect

Table 11 shows the F-test for Model 5. The linear regression‘s F-test has the null hypothesis that the model
explains zero variance in the dependent variable (in other words R² = 0). The F-test is highly significant, thus
we can assume that Model 5, explains a significant amount of the variance in PMMA.
Table 11: ANOVA – Organization Culture Effect

The Coefficients table, Table 12, provides us with the necessary information to predict change in PMMA by
the independent variables. The standardize coefficient of Scope is highest, (0.486), followed by Quality
(0.367) and Integration (0.349). Risk Management and Stakeholder Management have lower but significant
beta values. The information in the table 12 above also allows checking for multi-collinearity in the multiple
linear regression model. In such cases, the tolerance should be > 0.1 (or VIF < 10) for all variables, which
they are.
Table 12: Coefficients – Organization Culture Effect

The above analysis was repeated for calculating multi regression for PMMA effected by Leadership and
Emotional stability and results are presented in Table 13. In this table, a zero indicates a zero effect of the
internal influence on PMMA levels, while a double positive or negative has more affect than single positive or
negative. So, a positive sign indicate that the internal influence will artificially increase the PMM level during
the assessment process and vice-versa.
Table 13: Internal Influences effects on PMM Assessment
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Conclusion and Discussion
This research tries to investigate the effect of organizations internal influences on the project management
maturity assessment levels. Using an amended existing PMM level assessment questionnaire, data was
collected through 129 representatives of 40 different manufacturing and service organizations. A detailed
analysis was conducted for the two primary manufacturing organizations with 67 respondents. The results
indicate that the manufacturing sector, has higher project management maturity, (PMM), levels (3.35 and 3.24
respectively), while service sector has the lowest PMM level (1.4).
The second half of the research investigated the overall effect of Interval influences like, Organizational
culture, Leadership & Hierarchy and Emotional Stability. Based on the data analysis presented, it is concluded
that in order to minimize the effects of
1. Organizational culture on PMMA levels, extra care should be taken when assessing the project scope
management, project integration management, project quality management, project risk management
and stakeholder management areas. These influences will positively skew the PMMA levels and give
a higher PMMA level than usual.
2. Leadership and leadership hierarchy on PMMA levels, extra care should be taken when assessing the
project time management, project quality management, project risk management and project
stakeholder management as they will positively skew the PMM levels; while project cost management
and project HRM will negative skew the PMMA and hence give a lower values then usual.
a. Lesson Learned: When upper management and managers place special importance to any
project, it might create an additional visibility to the project. During the planning and
management of such project, if the company is involved in the PMMA the results might not
reflect the real levels.
3. Emotional stability on PMMA levels, extra care should be taken when assessing the project scope
management, project time management, project quality management, project communication
management, and project risk management. These influences will negatively skew the PMM levels
and give a lower PMMA level than usual.
a. Lesson Learned: Low morale workers can create such adverse effect on the organization and
any PMMA conducted during such time can result in a lower PMMA level than actual.
This study only touched a few of the internal factors. Several internal factors, including the external factors,
were not considered that could illustrate a larger impact on maturity levels that could skew the results of any
assessment currently in place. It is hard to make assertions about the validity (generalization) of this survey
since only 129 people from 40 organizations participated in this research. However, the conclusions can be a
great start for an extensive longitudinal study of multiple organizations. Such research needs to involve a wide
range of industries. This should include investigating the overall effects of organizations‘ internal and external
influences on PMMMA resulting in a new process and questionnaire for PMMA.
It might be too early to make changes in the project management maturity models and assessments methods
based on this research. However, the changes raised in the UK Office of Government Commerce‘s, [16], the
instrument can be a great start for a detailed study that can go beyond project management knowledge areas
and concentrate on their components too. These influences are considered as confounding variables. It is
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also recommended that future research should focus on answering which of the predictors (main exposure
and confounders) are the strongest predictor of outcome. Moreover, are the potential confounders really
confounding the relationship between the outcome and the main exposure variable?
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