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Abstract – The essential of presented paper is to 
analyze the impact of the project manager´s age on the 
preference of key competences in the project practice 
regarding the petrochemical industry in EU countries.  
The primary method of data acquisition was electronic 
questioning. We used the International Competence 
Baseline version 4 as the theoretical basis for the 
analysis. The research sample of the respondents was 
intentional, 78 respondents working as project 
managers in the petrochemical industry in EU 
countries were addressed. We also used linear and 
regression analysis to analyse the correlation of the key 
competence elements preference and the project 
manager's age. We concluded that the preference of 
the key competence elements of project managers in 
the petrochemical industry of EU countries did not 
change with age.  

Keywords – Competence element, key competence, 
petrochemical industry in EU countries, project 
manager. 

1. Introduction

 As a result of a globalization, the classic 
organization management models are retreating, and 
modern management tools such as project 
management come into their place.  
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This phenomenon of recent times, irrespective of 
the size or focus of organizations, is inflected across 
them, and a management discipline has become an 
important part of our lives. 
   Its applicability is very wide and for the 
organizations it serves as an effective and efficient 
tool for planning and organizing processes, for crisis 
management or time management.  Since projects 
need to be managed in some way, it is also necessary 
to put a suitable project manager at the top of the 
imaginary project management pyramid. It is 
completely wrong to assume that any person can hold 
this position. On the contrary, a person qualified for 
this activity is needed, as evidenced by the fact that 
the profession of project manager is also defined for 
example by the National System of Occupations, 
which is administered by the Ministry of Labour and 
Social Affairs of the Czech Republic or by the 
appropriate legislation in Slovakia. 

Inappropriate selection of the project manager can 
subsequently influence the course of the entire 
project. He is, therefore, a key person and specific 
requirements are placed on organizations to make the 
right choice of project manager. He must have 
appropriate knowledge, skills and attitudes. This 
allows him to realize the tasks and to achieve the 
desired goals. 

The output of this paper is to find out if the age of 
project manager has some correlation with project 
manager´s key competences preference, whether the 
competences change with age and how. 

The starting base for identifying the key 
competences is the International Project Management 
Competence Baseline version 4, which defines 
competencies as follows: “Project manager 
competence is understood as the application of 
knowledge, skills and abilities to achieve the desired 
results” [27]. Knowledge is a set of information that 
the project manager knows. Skills are specific 
technical capabilities that allow a project manager to 
perform a task. Capabilities represent the effective 
use of knowledge and skills in certain context. The 
competences listed in the International Project 
Management Competence Baseline are derived from 
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a series of reference documents describing the 
behaviour of project managers in praxis, and in 
version 4.0 the standard also addresses the 
competences of teams and organizations, while 
addressing competences for managing programs and 
program portfolios.  

For the purposes of this paper, we perceive 
competences as the use of knowledge, skills and 
abilities that have to be used to achieve the desired 
goals. The International Project Management 
Competence Baseline divides competences into three 
groups and uses the so-called competency eye, which 
graphically illustrates the importance of competences 
from all these areas for the performance of the 
profession not only of the project manager. He 
should have a comprehensive set of competences. 
Each of the three areas of competences contains 
several constituents that the International Project 
Management Competence Baseline defines as 
elements and these are further described using the 
necessary knowledge and experience. Areas of 
competences according to International Project 
Management Competence Baseline are perspective, 
people and practice competences. 

This analysis is carried out with a focus on project 
managers operating in the petrochemical industry in 
Czech and Slovak Republic as the EU members. 

 

 
2. Problem Formulation and Methodology  
 

The essential of presented paper is to analyse the 
correlation of project manager´s key competences 
elements preference with the age of project 
managers. The paper presents a case study in 
petrochemical industry of two EU member 
countries, Czech Republic and Slovakia. This will 
be achieved by synthesising the outputs of the sub-
objectives, which are defined as follows: 

 

1. To analyse the information sources focused on 
competences of project managers, their 
application, development and age-related 
context. 

2. To identify the key competences of project 
managers operating in the petrochemical industry 
of Czech and Slovak Republic by means of 
electronic questioning, in which the starting base 
of the competence elements definition is the 
International Project Management Competence 
Baseline version 4. 

3. To evaluate the identified outputs and key issues. 
 

   The presented paper has a classical structuring of 
the research work consisting of a theoretical and an 
analytical part. The theoretical part is focused on the 
description of the current state of the problem with 
the use of research literature and analysis of 
documents, in this case professional-literary and 

electronic resources with the topic of project 
manager competences. The study of these literary 
sources demonstrates the current level of knowledge 
of the problem, which is the absolute basis of any 
further research. Content-causal analysis was used. 
   In the analytical part data are processed from the 
questionnaire survey and using general and statistical 
methods (linear analysis and regression analysis). 
They are used to search the answers to key questions 
and analysed information led to the achievement of 
the paper´s essential. Outputs of analyses in the form 
of graphs are presented, and correlations among 
respondents' answers are assessed. Methods of 
analysis, abstraction, identification, questioning, 
comparison, evaluation and synthesis were used. 
   Electronic questioning using self-designed 
questionnaire was chosen as the primary method of 
data acquisition in the context of identification the 
key competences of a project manager. A final series 
of questions was created to identify the key 
competences of a project manager in the 
petrochemical industry. As a starting theoretical 
basis, we used the International Project Management 
Competence Baseline version 4, by gradually listing 
the defined 29 competence elements that we created 
finding closed questions in which respondents 
subjectively evaluated the preference of importance 
and usability of individual competence elements on a 
0-100 scale. The questionnaire also contains 
questions that characterize individual respondents 
and enable us to answer the following key questions 
by analysing the outputs of the questionnaire survey: 
 

1. KQ1: Which competences of project manager are 
the key competences in the petrochemical 
industry? 

2. KQ2: How do key competences change with 
project manager´s age? 
 

   The reasons for this quantitative approach are 
mainly the speed of data acquisition, elimination of 
the interviewer's influence on respondents and their 
time independence. 
   Furthermore, the evaluation of the data obtained by 
questioning will be carried out and the outputs will 
be compared with the theoretical assumptions 
resulting from the analysis of information sources. 
   The research sample of the respondents was 
intentional, 78 respondents working as a project 
manager in the petrochemical industry in Czech and 
Slovak Republic were addressed. During the two 
weeks from 19 August 2019 for the collection of 
replies, 61 persons filled in the questionnaire, which 
is 78% of the total number of respondents. A total of 
6 women and 55 men completed the questionnaire. 
From this it can be concluded that at present the 
position of a project manager in the analysed sector 
is mostly held by men. 
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Table 1. Distribution of respondents by age 
 

 ni pi kni kpi 
18 – 25 years 0 0 % 0 0 % 
26 – 30 years 3 4,92 % 3 4,92 % 
31 – 35 years 6 9,83 % 9 14,75 % 
36 – 40 years 16 26,23 % 25 40,98 % 
41 – 45 years 10 16.39 % 35 57,37 % 
46 – 50 years 10 16,39 % 45 73,76 % 
51 – 55 years 10 16,39 % 55 90,15 % 

56 and more years 6 9,85 % 61 100 % 
Total 61 100 % x x 

 

Source: own solution 
 

   Table 1 shows the distribution of respondents into 
age groups. The age scale will be further used in the 
analytical part of this paper to analyse the correlation 
between age and key competences preference of 
project managers. 
 
3. Overview of the Current State of the Issue 
 

   There are many definitions of a project manager, 
such as cited in [5], [16], [18] or [19]. One of them is 
that the project manager is the project management 
link. He is responsible for managing the project, 
coordinating team members, negotiating and 
deciding, having authority and accountability. He is a 
leader, planner, organizer, coordinator, supervisor 
and negotiator in one person [14], [23]. 
   The project manager and his team are responsible 
for project management. The work of the project 
manager varies according to the project. He is 
responsible for defining the work, planning it, 
identifying the resources needed and procuring them, 
performing tasks and solving problems which will 
not delay the project [16]. 
   The project manager has to manage the 
organization of people so that the material resources 
are used properly. However, this results in various 
difficulties and problems which he has to 
subsequently resolve. He has to meet the 
requirements of the client as well, respect the time 
schedule and budget of the project. The most difficult 
thing about managing a project is managing people 
who are not subordinate to it. Every project manager 
should be able to cope with unexpected problems, 
gain the respect of their members, understand them 
and be a good leader and speaker. He should be 
creative, resourceful, assertive, confident and able to 
adapt [18]. 
   As reported in [21], the project manager is a person 
who has the necessary competence, authority, 
responsibility, personality characteristics; he 
organizes and coordinates in such manner that all 
project objectives are met. His main tasks include 
controlling the implementation of the tasks, 
monitoring the project, responding to any deviations 
(expected and unexpected), planning resource 

requirements, prioritizing activities, actively 
addressing project relationships, knowing and 
correctly applying project management principles, 
communication not only about material, but also 
objective project matters and information transfer 
management. “Project managers have two 
responsibilities in project management: the technical 
capability of the project: plans, budgets, statistical 
analysis, and monitoring in different processes. The 
second competency is to lead people so that the team 
is motivated to successfully complete the project 
goals. This means that project managers are 
currently looking more at people who will implement 
corporate strategies and goals than just determine 
the state of business disasters” [11], [15]. Thus, the 
role of project managers is much more demanding 
than that of typical managers, because apart from 
working in a functional and organizational structure, 
the project manager also has other tasks [3]. In 
contrast, [9] concludes that there are no significant 
differences between the perception of line 
management styles and project managers in terms of 
their transformational management behaviour. 
   The project manager ensures the redistribution of 
work among individual team members (synergy). So, 
their combined outcome is greater than when they 
worked alone and without organization [6], [12]. 
   [8] states that every manager should be interested 
not only in the achieved result, but also in how it will 
be achieved. If the manager is only interested in the 
outcome and not in the progress of the employees, he 
cannot give them feedback in the event of failure in 
order to meet the target next time. If the manager is 
interested in results and how goals are being met, he 
can help influence the entire process to meet the 
goals. 
   [26] wrote that the responsibility of a project 
manager is limited by the project timeframe, but that 
competences in the long term of the project are not 
included. 
   The project manager plays a very important role in 
the management of human resources, especially in 
organizations that are project oriented. However, the 
role of the project manager is not clear [10], [13].  
Successful project manager, according to some 
authors like [7] or [25], “use formal and informal 
communication and interact with each other". 
   [28] exhaustively identifies 7 key competencies 
needed for a successful project manager. These are: 
Goal leadership, effective communication, risk 
management, cost control, negotiation skills, Tech 
Savvy, critical thinking. Similarly, [1] approaches the 
identification of project manager competencies, 
which in addition speaks of the importance of 
planning and time management. 
   [2] analyses in detail how project management 
competencies change within the project management 
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career model in large Chinese construction 
companies. He found the following: 
 

1. A project management career model for Chinese 
large contractors is developed. 

2. The change of project management competency 
in the proposed career model is analysed. 

3. The importance of project management 
competency increases first, then decrease. 

4. Project management competency reaches the 
peak at the project manager level. 

5. Human skills are the most important at all project 
management levels. 
 

   The vast majority of available information sources 
only address the identification of project manager’s 
competences in different sectors or situations, for 
example [4], [20] or [29], unfortunately, almost no 
current source solves the issue of level and 
development of competences in the context of 
burnout, i.e. in the context of age or length of 
practice, or length of the profession in one company. 
In this regard, the present paper brings new 
knowledge. 
 

4. Results and Discussion 
 

   The respondents' gradual evaluation of the 
preference of all 29 elements of perspective, people 
and practice competences was in detail assessed by a 
0-100 scale evaluation. 
 

 
 

Figure 1. Preference of competences  
(Source: own solution) 

 

   As the key competences in the practice of a project 
manager in the petrochemical industry can be 
considered  that such competences and those 
elements were rated by respondents with the highest 
preference (see Figure 1), i.e. the highest number of 
points as the most important and most frequently 
used. Contrary to current theory, for example [17], 
[22] or [24], which as key competences denote 
primarily people competences, the questionnaire 
survey found that in the petrochemical industry the 
practice competences are the key competences. This 
suggests that the analysed project managers 
emphasize methods, tools and techniques for 
achieving the project's goals in front of soft skills and 
communication tools. Below in Table 2 we provide a 

partial evaluation of the individual elements of 
practice competences. 
 
Table 2. Evaluation of preference of individual elements of 
practice competences 
 

Practice competence element Preference
Design 79 
Plan and control 51 
Risks and opportunity 34 
Stakeholders 33 
Change and transformation 17 
Select and balance 20 
Goals, objectives and benefits 90 
Scope 79 
Time 70 
Organization and information 64 
Quality 64 
Finance 64 
Resources 54 
Procurement 32 

 

Source: own solution 
 

   Furthermore, we assessed in detail the correlation 
between the key, i.e. practice competences and the 
age of the analysed project managers. We used linear 
analysis because both, the age of respondents and the 
preference of individual practice competence 
elements as variables, are continuous variables. 
Using regression analysis, we were looking for a free 
one-sided correlation, in which the dependent 
variable - in our case the values of the preference of a 
practice competence element, against the 
independent variable, the age of respondents. We 
have a total of 61 responses on the rating scale from 
0 to a maximum of 100 points, which individual 
respondents could assign to an appropriate practice 
competence element according to their own 
preferences. Thus, in Figure 2, 61 points are entered 
and may overlap due to a predetermined scale. We 
have gradually analysed all 14 elements of practice 
competence. Due to the limited scope of the paper, 
we will evaluate the element Goals, objectives and 
benefit in detail, as these  are evaluated by the project 
managers as the most preferred, e.g. they are used 
and they are important in the practice  regarding the 
project managers in the petrochemical industry. 
    We will enter all points into the Excel graph using 
the trend line function and selecting the linear trend 
type, then using the estimation of the forward and 
backward estimation, i.e. extrapolating the values to 
5 five years. It is known that the correlation of two 
variables described by linear regression can also be 
written as an equation: yi = a. xi + b. The function in 
Excel automatically completes the equation of the 
regression line. The recorded points were interlaced 
with a straight line (red in Figure 2), which 
approximates the entered values. It is clear from the 

67 

63 

70 

58
60
62
64
66
68
70
72

people
competence

perspective
competence

practice
competence



TEM Journal. Volume 9, Issue 1, Pages 242‐248, ISSN 2217‐8309, DOI: 10.18421/TEM91‐34, February 2020. 

246                                                                                                                                 TEMurnal – Volume 9 / Number 1 / 2020    

graph that there is no strong linear correlation 
between the variables, which is confirmed by the 
value of the coefficient of determination R2. In our 
case we get R2 = 0.0003. This means that the given 
regression model explains only 0.03% of the variance 
of the dependent variable (popularity values of the 
selected competence element). 
 

 
 

Figure 2. Regression analysis of correlation of practice 
competence element Goals, objectives and benefits on the 

age of the project managers 
(Source: own solution) 

 

   To confirm this finding, we will perform a 
regression analysis using the MS Excel data analysis 
add-in. We leave all the predefined parameters of the 
analysis tool, including the confidence level. If we 
wanted accurate and reliable results, we would 
increase the value up to a maximum of 99%. In the 
case of insufficient data, it would be advisable to 
decrease the value. However, it is clear from the 
previous text that such a setting is meaningless. 
   From Figure 3 we can read the value of multiple R 
= 0.018, i.e. the correlation coefficient. This 
generally takes values in the range <-1; 1> and the 
closer we are to these extreme values, the better the 
model. However, in our case R is close to zero and 
there is no linear correlation for the range <-0.3; 
0.3>. As we mentioned above, variability of the 
element preference is only 0.03% described by the 
quantity age. We would have to look elsewhere for a 
description of the rest, 99.97%. 
  

 
 

    
 
 
 
 
 
 
 
 

The model cannot be considered statistically 
significant because the Significance F = 0.887 is 
greater than the Significance Level 0.05 (in addition 
to the 95% confidence level we choose). 
   We say that these two quantities from our 
measurements are not linearly dependent. However, 
this does not preclude the existence of other 
functional correlations. We will verify this again 
using Excel and plot the second-degree polynomial 
model (green in Figure 2), and we can see that the 
coefficient of determination R2 is higher than in the 
case of linear regression. If we were to experiment in 
this way up to level 6, for example, we would 
probably achieve a more optimal model that would 
better describe the correlation of the two analysed 
quantities. 
    We found out that none of the 14 cases are 
linearly dependent variables. The practice 
competence elements are not linearly dependent 
on the age of respondents, i.e. project managers. 
   If we want to generalize these correlation findings 
and to extend it further to people and perspective 
competences and at the same time to make the 
approach more effective, we will create graphs of the 
correlation of other elements on age. For the sake of 
clarity of the presented paper, we have selected three 
elements from each group of competences, namely 
the ones that received the most and the least points in 
rating of the preference and then the one that is 
among them. This achieves optimal distribution and 
clarity in the graph. 
   In the figures below (Figure 4, Figure 5, Figure 6), 
line graphs denoting mean values of preference 
among selected competences according to age of 
respondents are drawn. 
   In the bellow cited graphs, in neither case there is a 
strong trend curve that would indicate a possible 
linear correlation. On the contrary, the graphs show 
fluctuations of the dependent variables in both 
directions on the Y axis. Based on this and previous 
findings as well as experience in analyzing the 
correlations of variables, we can confirm the 
independence of the preference of competences on 
the age of respondents. 
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Figure 3. Regression analysis of correlation of practice competence element Goals, objectives and 
benefit on the age of the project manager (Source: own solution) 
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Figure 4. Graph of correlation of perspective competence 
elements on age 

(Source: own solution) 

 
 

Figure 5. Graph of correlation of people competence 
elements on age 

(Source: own solution) 
 

 
 

Figure 6. Graph of correlation of practice competence 
elements on age 

(Source: own solution) 
     
5. Conclusions 
 

   Using a questionnaire survey, we gathered data 
from 61 project managers working in the 
petrochemical industry and subjected them to our 
analyse which explored  the impact of age and the 
preference of specific key elements of competences 

as defined by the International Project Management 
Competence Baseline. 
   From the data we were able to identify 
competences that are crucial for the analysed project 
managers, and in practice they consider them the 
most important and most used (preferred) in 
comparison with others. These are elements of 
practice competence, i.e. in the petrochemical 
industry the project managers mostly prefer the 
practice competence elements. Subsequently, using 
statistical methods and calculations, we verified that 
there is no linear dependence between the preference 
of practice competence elements and the age of 
respondents, and then we applied this simplified 
approach to the remaining competences stating, that 
their preference is independent on the age of project 
managers. The above, therefore, provides the 
answers to the formulated key questions. 
   In the context of fulfilling the essential of 
presented paper, we can state that the preferences 
of competencies regarding the project managers 
in the petrochemical industry of Czech and 
Slovak Republic do not change with age. 
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