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Abstract: Project management is of high significance for companies nowadays. This is of special interest for those 
organizations which operate in the multi-project environment. For them, it is crucial to find out how good they are at 
managing projects. To that end, the project management maturity assessment concept was developed. However, getting a 
picture of the organization is only the first step. The second should be to analyze the results and, based on them, undertake 
appropriate activities in order to increase efficiency in project management. There are various models of project 
management maturity (PMM) assessment in different areas. In investigating current management trends, the knowledge 
management concept is one of the most important ones. Therefore, in author’s opinion the modern PMM model should 
definitely address the knowledge management area. In the article based on the world-wide empirical study of 400 
companies, I discuss the PMM level in the knowledge management area. The assessment was done using the author’s 
PMM model which measured maturity in four areas: methods and tools, human resources, project environment and 
knowledge management. The investigated companies were from the machinery, construction and information technology 
branches. The major research effort was focused on the machinery industry as this sector of the economy is not well 
recognized in empirical research related to project management. Moreover, the main aim of the study was to compare 
Polish and foreign companies via an examination of diverse industries. The results of the study revealed that, in general, the 
foreign companies are at a higher PMM level in the knowledge management area than their Polish counterparts. This 
difference is discussed in the article. Among the industries, the most mature was information technology and this is also 
elaborated on. In addition, the study shows that the mean maturity level of all investigated companies is rather small. The 
reasons for that fact are explained and the implications for the companies are outlined. 
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1. Introduction 

The increase in maturity in project management relates 
to a company’s activities and processes which are 
undertaken to enhance the continuous progress in the 
planning and execution of projects. The result of the 
assessment of project management maturity (PMM) shows 
how good the company is at managing projects. 
Furthermore, they can be used to indicate areas for 
potential improvement and support the decision makers 
where and when to invest limited funds [1]. 

Companies are managing an increasing number of 
projects nowadays. This situation has been observed for 
more than a decade and the companies who are able to not 
only challenge, but also profit out of that, gain a 

competitive advantage [2]. However, in order to benefit 
from the lessons learned, the organization needs to possess 
an efficient knowledge management system. It relates to the 
identification, capturing, developing, sharing and applying 
of knowledge [3] acquired in projects. This considers the 
ongoing project knowledge transfer and reuses the 
knowledge from past projects. The issue of project 
knowledge management [4] is of the utmost importance in 
the multi-project environment [5], as there are numerous 
sources of knowledge which can be applied to ongoing 
projects. 

Therefore, the purpose of this paper is to investigate 
project management maturity in select companies in the 
knowledge management area. 
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2. Literature Review 

Management of project-related issues has its relevant 
place in the literature dedicated to Operations Management 
and Company Management [6,7].  There is common 
understanding on Project Management standards and 
methods, which are discussed by various authors [8,9] and 
non-profit organizations [10-12].  

Project management covers a wide range of company 
activities.  It relates mostly to the tools and techniques that 
are widely used in the planning and execution processes.  
However, other domains have prevailed recently.  One of 
them is dedicated to the people involved in projects.  Their 
experience and knowledge is crucial for project success.  
The other is about both the external and internal 
environments that projects operate in.  Another domain can 
be dedicated to Procurement Management.  One can 
distinguish from a couple to several different domains that 
projects operate in.  Regardless of the number of domains, 
there are also processes related to the different activities of 
the company [13,14].   

An investigation into the processes [15] related to 
managing projects helps us to understand how good the 
company is in project management or how mature it is in 
managing projects. 

There are several models for assessing project 
management maturity (PMM). Wendler [16], in his work, 
investigated 237 scientific papers that focused on PMM and 
noticed that they proposed 108 distinct PMM models. 
Hillson [17] states that there are over fifty models which 
are used in practice, concluding that they are mostly single 
case-study oriented and, therefore, their application to 
wider populations is limited. Moreover, different authors 
discuss the applications of the PMM models in relation to 
industry specific issues [18-31]. However, the vast majority 
of them are built on the Capability Maturity Model 
Integrated (CMMI) [32].  

Regardless of the maturity model, they mostly measure 
the maturity level on a scale of 1 to 5, where 1 is the lowest 
and 5, the highest [33]. The assessment is performed in 
each designated maturity area (e.g. methods, project 
environment) separately. A different approach is used in the 
Organizational Project Management Maturity Model PMI 
OPM3® [34], where maturity is perceived as continuous 
development and the processes in the company are 
compared to the list of best practices. Moreover, the list is 
constantly evolving through time. 

It is remarkable that the most common project 
management maturity models do not address knowledge 
management as a separate entity for maturity assessment. 
I argue that, as knowledge management is of high 
importance in general management nowadays [35-37] and 
in project management practice [38-41], it should be 
distinguished as a distinct area of maturity assessment.  

Moreover, the majority of empirical studies related to 
project management maturity are dedicated to the 
information technology and construction industries [42]. 

Therefore, there is a gap of knowledge and a need to 
investigate the other branches as well. One of the branches 
which is not recognized in project management studies is 
the machinery industry [43]. This sector of the economy 
produces machines and devices which are then utilized by 
other companies [44]. It plays a key role in local and global 
markets [45]. Therefore, it is important to conduct project 
management related studies in machinery industry 
companies. Thus, I decided to investigate their project 
management maturity level. Furthermore, to obtain a wider 
research context, the information technology and 
construction companies are studied as well. 

3. Research Method 

The empirical study on the project management maturity 
levels was performed using a web-based questionnaire. As 
a result of posting the survey on industrial forums, 
advertising it during trade fairs and targeted mailing lists, 
the data from 447 companies were collected, as shown in 
Table 1. Due to the relative inaccessibility of some 
companies, it was difficult to establish a solid survey return 
rate as the internet fora announcements can be read by 
numerous individuals and no data on the number of readers 
can be obtained. The only data which could theoretically be 
gathered is the number of times that an announcement was 
displayed. However, it not the same as reading it and, in 
some forums, there is no possibility of accessing such data.  

To ensure the best data quality, all completed 
questionnaires were checked for integrity, accuracy, 
relevance and completeness of the data. All questionnaires 
not meeting that rigid criteria were rejected. 

Table 1. Companies participating in the study by industry 

Industry Frequency Percent 
Cumulative 

Percent 

Machinery 256 57.3 57.3 

Construction 110 24.6 81.9 

Information Technology 81 18.1 100.0 

Total 447 100.0  

As the maturity concept is mostly associated with larger 
organizations, in this study the data from those companies 
employing 50 or more people were analyzed. Such 
companies numbered 429. The major (approximately 50%) 
group consisted of Polish companies. Of them, 126 were 
machinery, 40 information technology and 61 construction 
industry firms. 

The foreign companies were widely dispersed among 
different countries and comprised of machinery (112), 
information technology (41) and construction (49) industry 
firms. They were mostly companies from the western part 
of Europe and from North America. 

The assessment of the maturity level was performed 
using the author’s own model which was developed 
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specifically for the machinery industry study [46]. In the 
model, the measurement was conducted in four separate 
areas: methods and tools, human resources, project 
environment and knowledge management. The model was 
designed to fit into the quantitative studies. Due to the 
growth in universal mechanisms, its usage is not limited to 
the machinery industry only.  

The possible results of the maturity assessment are on a 
scale of 1 to 5, where 1 indicates the lowest and 5, the 
highest level of maturity. The meaning of the maturity 
levels is stated in Table 2. 

Table 2. Maturity levels used in the assessment model 

Level Name 

5 Self-improvement 

4 System Management 

3 Appliance 

2 Standardized 

1 Initial 

The initial level of maturity means that projects are, in fact, 
not organized in the company. The knowledge possessed by 
individuals involved in project-related processes is of a 
different nature and is not commonly recognized. 

The second level, ‘standardized’, indicates that some of the 
projects are managed in a structured way. However, it is still 
not a cross-project standard to manage the knowledge 
identification, capture, development, sharing and deployment 
processes. 

The third level, ‘appliances’, can be reported by the 
company when the majority of projects are included in the 
project knowledge management system. 

In the fourth level of ‘system management’, all projects 
are part of the comprehensive approach to knowledge in 
projects. At this stage, the knowledge is transferred to and 
from the projects on a regular basis. 

The fifth level of ‘self-improvement’ is the highest one 
and indicates the company’s awareness of the role that 
knowledge management plays in project management. 
Therefore, the company runs those processes which should 
help to identify areas for improvement. 

In the study, the measurement was conducted in four 
areas: methods and tools, human resources, project 
environment and knowledge management. The discussion 
in this article relates to the latter one only. 

4. Results and Discussion 

The reliability of the data was checked using Cronbach’s 
Alpha tests, which rendered a value of over 0.8 in each 
group of companies. 

4.1. Comparison of Industries 

The descriptive data analysis shows that, irrespective of 
the country of origin of the company, the lowest maturity 

levels in the knowledge management area were noticed in 
the machinery industry (IND). Then, the maturity level 
increases slightly in construction (CONS) firms, to reach a 
peak for information technology (IT).  

Further analysis revealed that the spread of data is 
relatively low across industries. However, it is the lowest 
for Polish information technology ones, and the highest for 
Polish machinery and foreign information technology firms, 
while the construction and foreign machinery industry 
companies are somewhere in between.  

The minimum maturity value of 1 was reported by some 
Polish companies in each industry, while in foreign entities, 
it was only evident in the information technology sector. 
What’s more, the minimum value of maturity reached by 
foreign construction and machinery businesses was level 2. 
The highest level (5) was noticed in both the machinery and 
foreign IT industries. It is remarkable that the construction 
branch reported level 3 as the highest attained. It means 
that, regardless of the origin of the company, there were no 
reported cases of having reached levels 4 or 5. The same 
situation was found in the Polish IT branch. 

Detailed descriptive statistics are shown in Table 3. 

Table 3. Descriptive statistics by company origin (POL – Poland, OTHER- 

foreign company) and by industry (IND- Machinery, CONS- Construction, 

IT- Information Technology) 

  
IND CONS IT 

POL Mean 1.59 1.52 2.05 

 
Median 1 2 2 

 
Std. Deviation 0.78 0.54 0.39 

 
Minimum 1 1 1 

 
Maximum 5 3 3 

OTHER Mean 2.18 2.35 2.51 

 
Median 2 2 2 

 
Std. Deviation 0.45 0.48 0.68 

 
Minimum 2 2 1 

 
Maximum 5 3 5 

4.1.1. Machinery Industry 

In-depth data analysis in machinery industry companies 
revealed that there are major differences in relation to their 
origins. Nearly 90% of Polish companies reported the 1st or 
2nd level of maturity in project management in the 
knowledge management area and, in almost 52% of cases, 
it was at the ‘initial’ level. In sharp contrast, 99% of foreign 
companies from that branch reached the 2nd or 3rd level of 
maturity and in nearly 84% of cases, it was at the second, 
‘standardized’ level.  

Regardless of their origin, a scant number of companies 
(<2%) showed the fourth, or the fifth ‘self-improvement’ 
level of maturity. Furthermore, none of the foreign ones 
reported the lowest ‘initial’ level of maturity. 

Figure 1. demonstrates the frequencies of reaching 
certain maturity levels by Polish and foreign companies of 
the machinery industry. 
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Figure 1. Frequencies of maturity levels for Polish (POL) and foreign 

(OTHER) companies in the machinery industry (IND) 

4.1.2. Construction Industry 

Nearly 99% of Polish construction companies reported 
the initial (1st) or standardized (2nd) level of maturity, 
while all foreign ones were at the standardized (2nd) or 
appliance (3rd) level. It is astonishing that none of them 
reported the first, lowest level of maturity, whilst 49% of 
Polish companies were at that level. 

It is remarkable that in both groups of companies, there 
were no instances of reaching the ‘system management’ (4) 
or ‘self-improvement’ levels (5). Moreover, less than 2% of 
Polish companies reported the ‘appliance’ (3rd) level of 
maturity. This shows how immature the construction 
branch is in project knowledge management. 

Figure 2. shows the frequencies of reaching different 
maturity levels by Polish and foreign companies active in 
the construction industry. 

 

Figure 2. Frequencies of maturity levels for Polish (POL) and foreign 

(OTHER) companies in the construction industry (CONS) 

4.1.3. Information Technology Industry 

Polish and foreign information technology companies are 
the most alike in comparison to the construction and 
machinery ones. However, there are some differences as 
well. Although in both groups around 90% of companies 
reported the 2nd or 3rd level of maturity, there were 85% of 
Polish ones which reached level 2, while nearly half (49%) 
of the foreign ones were at that level.  

Furthermore, none of the Polish IT companies reached 
levels 4 or 5, whilst the number of corresponding foreign 
ones was 2,5%, a largely insignificant value; However, it 
could be the first sign of further investment in project 
knowledge management areas by companies. Although 

unlikely, the other two branches (only 5% of Polish 
information technology companies) reported the initial 
level of maturity.  

The graphical representation of the frequency of maturity 
levels of IT companies is shown in figure 3. 

 

Figure 3. Frequencies of maturity levels for polish (POL) and foreign 

(OTHER) companies in information technology industry (IT) 

4.2. Comparison of Companies by Its Origin 

The data analysis revealed that the spread of data was 
low. Therefore, for a general discussion on the differences 
between the origin of the company and the maturity level in 
chosen areas, the mean value considerations are adequate.  

Overall maturity distance, measured in mean values, 
between Polish and foreign companies in the knowledge 
management area is lower than 1. For the machinery 
industry and information technology, it is close to 0,5, 
whilst for construction, 0,8 (see Figure 4.). Bearing in mind 
the results of mean values of maturity, such a small 
difference shows that companies, irrespective of their 
origin, do not devote the expected attention to managing 
projects’ knowledge. Even if they did, they would likely not 
undertake effective activities to change this situation.  

To increase the maturity level in the knowledge area, the 
companies should consider more intensively focusing on 
investments in activities and processes related to project 
knowledge management on different levels: individual, 
project and organizational [4]. On the individual level, 
knowledge is associated with performing separate activities 
and therefore needs to be applied to single task 
performance whilst on the project level, it’s more about 
applying knowledge to the set of activities or phases of the 
project. The highest, ‘organizational’, level of knowledge 
application is dedicated to portfolio and program 
management issues and relevant knowledge application. 

Small differences can also serve as support for the 
contention which states that the freshest ideas in 
management (and knowledge management is one of them) 
are spread out across the globe uniformly. This is a quite 
different situation to the one where the company needs to 
bridge the gap of knowledge which was created by 
geopolitical history. It thus takes time, for example, for 
post-communism block companies to adopt some standards 
which were developed by capitalism, often for decades. 
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However, when it comes to the implementation of new 
ideas, the timeframe is comparable in different countries’ 
history under the condition of free flow of knowledge and 
ideas. 

 

Figure 4. The comparison of mean values of project management maturity 

in the knowledge management area 

5. Conclusions 

Effectively managing knowledge in projects is the key 
factor in the company gaining a decisive advantage. This is 
of special importance in those organizations running a 
significant number of projects on a yearly basis. This 
creates a multi-project environment which could generate 
challenges. However, it should be perceived as an 
enormous source of information. The companies which are 
able to profit out of this situation will definitely gain a 
competitive advantage on the market as the fast and 
efficient application of knowledge to the projects can 
effectively reduce their duration, budget and enhance the 
quality of their outcomes. 

If asked, the companies would confirm the importance of 
the knowledge management system. However, observable 
practice is largely distant from expectations [47-49]. 
Companies, in most cases, do not have any systematic 
approach to knowledge management. They fail to identify 
and capture the requisite knowledge. Such a situation is 
observed not only in the project management area, but in 
general management issues as well. From the company 
perspective, in theory, knowledge management is a must. 
However, in practice, they do not encourage the workers to 
share their knowledge. There is no incentives system which 
would enable people to gain some benefits if they 
transferred their invaluable knowledge to the data 
repository. Therefore, in fact, even if the company has a 
data repository, it is in most cases nearly empty or compiled 
with useless data.  

The existence of a gap in knowledge management 
between theory and practice, noticed in the other 
management disciplines, was also confirmed by this study. 
Regardless of the specifics of the data sample (type of 
industry, country of origin), the general conclusion is that 
companies are on relatively low levels on the assessment 
scale. The vast majority reported the lowest ‘initial’ or the 
second ‘standardized’ levels of maturity. According to the 
assumed model, the ‘initial’ level means that the projects 
are executed in a rather chaotic way. Therefore, it is even 

hard to say that they manage the projects from the 
knowledge area perspective. However, there are some 
positive signs coming from the foreign companies. Those 
which reached the 3rd (Appliance) level of maturity seem to 
understand how important it is to apply the knowledge 
management mechanisms in practice. 

A highly practical way of enhancing project management 
maturity in the knowledge management area, in most cases, 
is through the establishment of a project management office 
(PMO) in the company’s structure. This entity will ideally 
be responsible for facilitating knowledge transfers between 
different players in the project world. The PMO is designed 
to build and maintain the data repository and ensure that it 
is fed the proper data. Furthermore, the PMO should 
increase awareness of data sharing between workers and 
implement the incentives systems for individuals willing to 
share their knowledge with others or with the organization. 

Like each study, this one also has its limitations. The 
sample size in each industry is limited, especially in the 
construction and information technology domains. 
However, the main goal was to investigate the machinery 
industry and it was achieved to a satisfactory level.  

Another limitation is the number of investigated 
industries. Therefore, further studies in other branches are 
advised.  

Being aware of its limitations, the study revealed that the 
most mature branch in knowledge management is 
information technology whilst the other two sectors, 
construction and machinery, represent somewhat similar 
maturity, with the latter one slightly lower. 

Although the foreign companies in all branches reported 
overall higher levels of maturity than their Polish 
counterparts, the differences were not so high. This shows 
that the flow of information regarding knowledge 
management is transnational in nature. However, it also 
entails that the companies which decide to significantly 
invest in the project knowledge management area can gain 
a competitive advantage in their branch. The difficulty is 
that building an efficient project knowledge management 
system is a time consuming activity. That could be another 
obstacle which hampers the increase of project 
management maturity in that area. Nowadays, companies 
expect a fast return on investment and investing in 
knowledge management is not of that nature. Moreover, it 
is difficult to measure the results of such an investment 
over time as the project’s outcomes depend on several 
internal and external factors. All of those factors are 
reflected in the results of this study.  

The pioneers in investing in an increase of maturity level 
in project knowledge will benefit from that. Finally, foreign 
IT industry companies look like being the first among the 
group of investigated companies to acknowledge this. 
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