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International Research Conference in Dortmund 2017 

The International Research Conference at the Dortmund University of Applied Sciences and 
Arts took place on June 30th -July 1st 2017 for the seventh time. 

The complete series of conferences is documented and results are available as a wikispace 
http://internationalresearchdortmund.wikispaces.com/  . 

The conference was initiated by the community of the European Master in Project Management 
– EuroMPM. It is our main tool for giving our master students, our PhD students and our 
partners from Bilbao, Leuven, Kaunas, Trondheim, Kiev, Ternopil, Zaporoshje, the 
Netherlands, France, Latvia, Pakistan, Palestine, and many more countries a forum for meeting, 
presenting new results and thoughts, and discussing future research and cooperation. The 
conference was supported by the DAAD Strategic Partnership “European Partnership for 
Project and Innovation Management (EuroPIM)” which we set up based on the EuroMPM with 
our partners in Bilbao, Kaunas, Leuven and Trondheim. Furthermore, the Ruhr Master School 
(established by the Universities of Applied Sciences in Dortmund, Bochum and Gelsenkirchen 
and funded by Stiftung Mercator) supported the conference. The conference has become the 
central event of our partnership and an attractive meeting point in the middle of the academic 
year.    

The scope of the conference covered a wide range of topics. A key issue for future projects is 
the sustainability in all its facets. Sustainability was therefore the common ground for many 
contributions and a continuous topic in the discussions. It was considered to be the underlying 
principle in project management, in economics and business, and in technology. The special 
quality of the research is the transdisciplinary and applied character. Many contributions show 
results from cooperation with industry and society.  

This conference has its own spirit and power since the beginning in 2010. 

A special thank you goes to the organizing team, headed by Clara Decelis Grewe, Schanet 
Berhe, Ala Nuseibah and Christian Reimann, and all the active and supportive members of the 
team. 

 

For the second time, the conference was followed by a summer school in Dortmund, starting on 
July 3rd and ending at July 7th. The summer school was taking some of the topics of the 
conference and developed them further into new results and new teaching modules. The summer 
school was organized into the following 6 streams: 

 Sustainability in Project Management ( Jose Ramon Otegi) 

 Usability Engineering (Rimante Hopeniene, Christian Reimann) 

 Automotive Software Engineering (Robert Höttger, Carsten Wolff) 

 Digital Marketing (Elena Vitkauskaite , Michael Reiner) 

 PhD Summer School on Project Management (Beverly Pasain, Ala Nuseibeh) 

 Case Study Workshop: Writing Cases and Teaching with Cases (Jan-Philipp Büchler) 
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In 2017 the conference had 8 sessions, covered on two days: 

Friday, June 30: 

Session on Competences & Education (chair: Wolfgang Tysiak) 

 The relationship of emotional intelligence, creative potential and efficiency of the project 
manager, Sergey Bushuyev, Denis Bushuiev, Nadiia Rusan and Olena Verenych 

 International Postgraduate Grant Programs - How To Help Students Use Them, Anna 
Badasian 

 Working in International Project Teams: Life-Long Perspective, Olga Mikhieieva 

 Managing the Digital Transformation – Digital & Projectized Master Education, Carsten 
Wolff 

Session on Methods & Tools in Project Management, Part 1 (chair: Nerea Toledo Gandarias) 

 Increasing probability of successful projects complete, Pavlo Teslenko, Svitlana 
Antoshchuk and Victor Krylov 

 The project-level and firm-level alignment in electrical utilities. A multiple case study, 
Maria Aguilar, Jose Ramon Otegi and Leticia Fuentes 

 Qualitative and Quantitative Benefits of Knowledge Management in Projects: A Combined 
Approach from Literature and Praxis. Marina Mayor Musetti, Ekaterina Terenteva, Natalia 
Carranza Madrazo, Ala Nuseibah 

 An Approach for harnessing maximum benefits from Knowledge Management Systems. 
Sarosh Khan, Matthias Waidmann, Thomas Strücker 

Session on Projectized Business (chair: Galyna Tabunshchyk) 

 Service-oriented collaborative business models enabling elderly people to stay longer in 
their homes, Jelena Bleja, Uwe Großmann and Igor Khess 

 Sales and Operations Planning - An analysis of job offer requirements, Jose Maripangui 
Gonzalez and Katja Klingebiel  

 Conceptual and theoretical insights from ecodesign pilot projects: The basque Industry case, 
Paulina Bienvenida Jones Mercedes 

Session on Risks in Project Management (chair: José Ramón Otegi Olaso) 

 Influence of Project Risk on Performance of Software Projects, Rao Aamir Ali Khan and 
Syeda Komal Anjum 

 Risk Management and the Agile Approach, Wolfgang Tysiak 

 Controlling Aspects in International Project Management, Werner Wetekamp 

 

 

 

 



Saturday, July 1: 

Session on IT Project Management (chair: Anatoly Sachenko)  

 Features of the application of Agile & Scrum Methodologies in Media Monitoring, 
Mykhailo Yavorskyi  

 Issues Related to Implementing Project Management in IT Sector, Bilal Khalid 

 Analysis of admissible limits for changing parameters of project planning, Oksana Dunets, 
Carsten Wolff and Anatoliy Sachenko 

 Impact of Risk Management Measures on Project Success in IT Projects, Lateef Olayinka 
Akinyemi  

Session on Sustainable Project Management (chair: André Dechange) 

 The Project Knowledge Management: a key factor in the integration of Sustainability in 
Project Management, Leticia Fuentes Ardeo, Maria Aguilar and Jose Ramon Otegi Olaso 

 Strategic Postures for Sustainability in Projects of the Project Based Organization, Gilbert 
Silvius and Ron Schipper 

 Sustainability in the Educational Process through Sustainable Software, Peter Arras, Polina 
Shynkarenko and Galyna Tabunshchyk 

 The blended mental space as one of the factors for sustainability and success in project 
implementation process, Olena Verenych 

 Project Management Office (PMO): An Operating Model for Public Enterprises in 
Cameroon to achieve Sustainability and Corporate Social Responsibility, Ekomenzoge 
Metuge 

Session on Technology & Entrepreneurship (chair: Peter Arras) 

 Field report: Entrepreneurship in the Medtech sector, Alexandru Sereseanu and Sascha 
Richter 

 Multi-Agent System to the rescue! Approach to support production planning, Andreas 
Wojtok, David Grimm and Martin Hirsch 

Session on Methods & Tools in Project Management, Part 2 (chair: Rimantė Hopenienė) 

 Different Dimensions of Knowledge Management Benefits in Projects – An Empirical 
Overview. Kamran Musa, Subin Baidya, Tribane Saha, Ala Nuseibah 

 Enhancing cognitive readiness of construction project teams, Chinwi Mgbere 

 Project Management Research & Practice. Beverly Pasian 

We say thank you to all authors for the contributions to the International Research Conference 
in Dortmund 2017. The contributions are important – as well as the discussions – for the 
evolution of the community and the growing power to meet the requirements of the future. 

Greetings from the flow of strong projects 

Carsten Wolff & Christian Reimann 
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Abstract: Nowadays, the market of goods and services is full of similar manufacturers. They 

produce similar goods or provide similar services and differ from each other only names. This 

causes the high level of competition. The leaders of these companies raise the question: how to 

become a leader in their field and not allow others to occupy this place? That is why there is a 

need in constant development, introduction of innovations and offer new, original and 

innovative ideas. These and many other factors led to the emergence of creative management. 

Under the creative management means the management of the creative process. Creative 

management cannot be applied without a developed emotional intelligence. The project 

manager must to interact with their partners, subordinates to achieve the goals, to obtain the 

desired effect (change of behaviour, thoughts, relationships, etc.). Thus, the ability of the 

manager to recognize and interpret the emotions that arise in the course of activity, use them to 

solve management problems define the specifics of the problem field of our study. The 

possibility of increasing the creative potential of the project manager through the development 

of emotional intelligence opens up new prospects of innovative development of the business 

community in General. 

 
Keywords: emotional intelligence, creativity, emotions, IQ, management, efficiency.   
 

1. Introduction 

 

Today, one of the characteristics of creative abilities (creativity) is intelligence. As a 

complex mechanism of intelligence includes creativity as its own part, i.e. creativity is the 

natural mechanism of the brain when solving problems, and creative management is designed 

not only to manage knowledge-intensive industries and creative teams, but also to show the art, 

make the right decision in unforeseen situations. Therefore, the aim of this work is to study the 

implementation, use and development of the creative potential in the job manager and the 

process control system adopting creative solutions creative employees, teams, etc. To achieve 

the above goal, the writing work was assigned the following tasks: 

1) To determine the role of emotional intelligence in the development of the creative 

potential of the project manager; 

2) To determine the structure of the building manager creative type;  

3) To determine the relationship between emotional intelligence and the effectiveness of 

the project manager. 

  

2.  Emotional intelligence in the development of the creative potential of a project 

manager 
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The ability to quantitatively measure emotional intelligence has allowed scientists to 

estimate the extent of its impact on the achievement of the head. Most studies prove that EQ is 

one of the central success factors. Well-developed emotional intelligence enables you to achieve 

success in business, management and politics. 

Studies have shown that IQ affects the success of a project manager from 4% to 25%. 

For example, to become a project manager, you must have a certain level of IQ, and in order to 

become a successful manager, you must additionally have more abilities of another kind, 

namely abilities associated with understanding and managing emotions. 85% is a "merit" 

developed emotional intelligence (EQ). 

Under emotional intelligence (EQ) mean the set of capabilities that enable the project 

manager to recognize and understand how their own emotions and the emotions of others. 

People with a high level of emotional intelligence, able to control their emotional sphere, their 

behaviour more flexible, so they more easily attain the goals set through interaction with other 

people [1, p. 124]. 

Today it is known that without emotional intelligence, effective leadership is 

impossible. D. Holman presents convincing data studies at Harvard University: the success of 

any activity, only 33% is determined by technical skills, knowledge and intellectual abilities 

(i.e. IQ), and 67 % – emotional competence (EQ). And for heads, these figures differ even 

more: only 15% of success is determined by IQ, and 85 % – EQ [5, p. 178]. 

An attempt to formulate reasons why some studies observed a positive effect of external 

motivation on creativity, is the assumption T. Amabile that divided external motivators into two 

types: synergistic and psynergies. The first type is associated with the provision of the 

information manager, which helps him to solve the problem efficiently, and this type faciliterait 

the creative process; the second type of motivators causes the head to feel that control it, and, 

accordingly, is detrimental to creative activity (Collins and Amabile, 2005).  

An attempt to unite the conceptual field of creativity and emotion have been taken of 

John. Averill expressing the original understanding of the problem through the concept of 

"emotional creativity" as the ability to change the content of their emotional reactions (Averill, 

2000). In understanding the relationship between intelligence, emotions and creativity, the 

author has proposed to move "from trichotomy to triunity": according to this position, not to 

speak about the mutual influence of emotions and creativity, as emotions themselves can be 

creative products, and creative behavior consists of the construction of emotional episodes. 

Analysis of recent researches and publications allows you to combine all the existing 

models of emotional intelligence in three groups: skills models, characteristics models/rice, 

mixed models. 

The model of emotional intelligence Mayer and Salovey 

The model consists of the following components: 

 The accuracy of estimates and expression of emotions; 

 The use of emotions in mental activity;  

 Understanding of emotions; 

 Control emotions [8].  

Model of competencies D. Holman 

Among the mixed models of EI has become a popular concept of D. Holman after the 

release of his bestseller "Emotional intelligence" (Table 1). 

Table 1 

The structure of the emotional intelligence project manager 

(D. Holman) 

Personal characteristics that 

contribute to the development 

of emotional intelligence 

Characteristic 

Identity emotional self-awareness, self-esteem, self-confidence 
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Self-control emotional control, adaptability, will to win, initiative, 

optimism 

Social sensitivity emotional control, adaptability, will to win, initiative, 

optimism 

Relationship management inspiration, influence, assistance in self-improvement, 

facilitating change, conflict resolution, teamwork and 

cooperation 

 

The mixed model of emotional intelligence R. Bar-on . 

Canadian clinical psychologist R. Bar-on proposed a model of emotional intelligence as 

an alternative to the definition of a measure of cognitive intelligence (IQ), which is actively 

spreading [2].  

The structure of EI. According to the theory of R. Bar-on, emotional intelligence is “the 

multiplicity of non abilities and skills that affect the ability of the individual to successfully 

overcome the obstacles and the pressure of the environment.” The structure of the emotional 

intelligence model of Bar-on comprises five main components (Fig. 1). 

 
Figure 1 – Structure of emotional intelligence of the project Manager  

(model R. Bar-on) 

Dispositional model of Petrides and Verhnem, describing EI, used not only a set of 

abilities, proposed by famous researchers of the problem Meyer and Saloom, and propose to 

consider his disposicin components (Table. 2). 

Table 2  

Aspects of detection of  EI project manager 

Aspects of detection Higher detection levels of EI show that the head 

Adaptability perceives itself as flexible, ready to adapt to new conditions of life 

Assertiveness is straightforward, honest, has a desire to protect the rights of 

others 

Awareness of own 

emotions and emotions 

of other people 

able clearly to perceive own emotions and the feelings and 

emotions of other people 

Emotional expression is able to render adequately in communication your feelings to 

other people 

Emotional intelligence 
model 
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ness 

Emotional 
analysis 

Independe
nce 

Self-
esteem 

Self 
actualization 

Interperso
nal EI 

Empathy 

Social 
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Realism 

Flexibility 

Ability to 
solve 

problems 

Regulation 
of stress 

Stress 
resistance 

Regulatio
n of 

impulsivit
y 

The 
General 
mood 

Optimism 

Life 
satisfactio

n 
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Regulation of other 

people's feelings 

can affect the feelings of others 

Emotional self-

regulation 

able to control emotions 

Impulsiveness (low) does not be impulsive urges 

Relationships with other 

people 

able to maintain friendly and healthy personal relationships with 

other people 

Self-esteem feels successful and confident 

Self-motivation motivated to achieve and demonstrates a low probability to lose 

confidence in case of complications 

Social awareness has a high social ability 

Stress management able to withstand pressure and regulate stress 

Empathy as a trait readies to sympathize with another person 

Happiness as a 

personality trait 

experiencing joy and satisfaction with own life 

Optimism as hell is confident and ready to see the bright side of life first 

Probalby model emoting intelecto project Manager: model emoting intelecto Mara I 

Salavea; model of competencies D. Holman; smenu model emoting intelecto R. Bar-on; 

dispositio model of Petrides emoting intelektu Verhnem. This is done by the opportunity to 

trace the relationship between emotional intelligence and creative potential of the project 

manager. 

 

3. The structure of the creative potential of a project manager 

 

A main feature of formation of the manager, creative type is the capacity manager, who 

must be constantly improved. Potential is the ability and opportunity of the individual to ensure 

the achievement of goals.  

The ability of a person is the disposition to control in different situations on the basis of 

leadership, intellectual energy, activity and initiative. The ability of the project manager are 

manifested through its quality [9, p. 97]. 

Quality is the ability to react to factors in the environment.  

The structure of the potential manager creative type is presented in Table 3. 

Table 3 

The structure of the potential Manager creative type 

 

Structure 

 

Criteria 

 

The basic qualities 

 

1. Intellectual and 

moral potential 

 

Values 

(culture, etc.) 

 

Education, education, culture, ethics, treatment, 

intelligence project manager 

   

2. Organizational 

and behavioral 

potential 

 

Leadership 

  

Organisation, efficiency, communication skills, 

initiative, self-control, authority 

  

3. The 

psychophysiologica

l potential 

 

Independence, 

sustainability 

project manager 

 

Type of higher nervous system, emotion, conflict, 

endurance, speed of thinking, memory, performance 

4



  

4. Vocational and 

educational 

potential 

 

The level of 

knowledge, 

experience 

 

Professionalism, competence, 

the level of education, experience, ability to analyze, 

criticality, innovation, innovation 

For the modern manager is not as important to have the know-how to think creatively, 

to be able to know new realities and to solve new problems arising in management activities. 

Creativity is the ability to find and define the problem; generate large number of ideas; to make 

different between a problem (that is, to have the flexibility of mind); look for creative answers, 

creative solutions; to improve the facility by adding specific details; to see the object of new 

signs, the scope for the new use (i.e., to analyze and synthesize the elements of the problem) 

[12, p. 21]. 

There are three essential elements that contribute to the development of creativity:  

1) competence – knowledge, skills, experience;  

2) creative thinking, flexibility and persistence in finding solutions; 

3) internal motivation (personal interest in solving problems) and external (financial 

incentives and career promotion) [7, p. 101]. 

On the development of creativity is influenced by two groups of factors: 

 the first (outer) due to the impact on the individual environment in which it is located, 

as well as those of people with whom she comes in contact. 

 the second (internal) driven by the needs, interests, and individual psychological 

characteristics of the person [10, p. 233]. 

A creative leader is not someone who always have a ready strategy, but the one who can 

see her potential behavior of another and effectively adapt to the current situation.The main 

characteristics of a creative leader are: 

 prefers and knows how to set goals which received enthusiastic employees, and does 

not dry formulations of the problems facing the company. Practically, this involves the 

talent of balancing on the verge between uncertainty and specifics; 

 this guide concepts: it reacts sensitively to ideas and able to implement in your 

organization that they will receive the support and resources necessary for their 

implementation; 

 convincingly demonstrates the validity of the principle of "every failure is an 

opportunity to learn something" and encouraged risk-taking initiatives; 

 creates a team with a high level of confidence to each other; 

 gives your employees the freedom to pursue other activities and contributes to the 

realization of risky and contentious projects; 

 helps others to analyze and understand the external environment; 

 possesses the leadership style from a "coach" or "counselor" in the "generator of 

conflict", "comedian", "hero". Creative leader has the ability to change leadership style, 

moving from one to another, without losing the confidence of subordinates [11, p. 76]. 

 

4.  The relationship of emotional intelligence with the effectiveness of the project manager 

 

According with D. Holman, leadership always had an emotional basis, and most of the 

competencies needed for success of a manager has a social and emotional nature. In the modern 

organization in front of the head, of course, is the task of creating in a team a positive 

atmosphere, because of the success of this feature depends largely on the productivity of the 

group. An effective leader not only varies his style of leadership depending on the situation, but 

also able to apply a variety of skills related to emotional intelligence. Infecting the group with 

his optimism, he thereby motivates the employees to work [4, p. 108]. 

Emotional intelligence or emotional competence, in the broadest sense combines the 

ability of the individual to communicate effectively by understanding the emotions of others 
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and ability to adapt to their emotional state. Professional success of a project manager, 

undoubtedly, is connected with the knowledge, skills, erudition and ability to think in General, 

that is, with the level of intelligence. However, in most cases, a high level of General 

intelligence is not enough. The idea of emotional intelligence was the result of the development 

of ideas about social intelligence. The main reason for the allocation of social intelligence as an 

individual ability or character traits was a discrepancy between level of General intelligence in 

interaction with the social environment [3, p.140]. 

One of the most popular styles in the study of emotional intelligence is the study of its 

role in the effectiveness of leadership and management. Thus, the level of emotional 

intelligence of the leader is highlighted as another factor affecting the efficiency of its activities 

along with the traditional describes the socio-demographic (age, gender, education) and 

psychological characteristics of the head (temperament, abilities, personality traits). The range 

of problems of social psychology traditionally fall leadership style and gender characteristics of 

managers as factors of their effectiveness. 

The main difficulty faced by almost all the leaders, - addressing performance problems 

and issues with people. 

The working atmosphere created by the leader, depends first of all from the style of his 

leadership. Such styles are six ("dictators" leaders, "mentors" leaders, "partners" leaders, 

"authoritative" leaders, "democratic" leaders and leaders of "model" style). The possession of 

each of these styles depends on the characteristics of emotional intelligence of a particular 

leader. A good leader must to apply various styles, choosing the best for each situation which 

has a positive effect on the overall climate of the company. And it is necessary to have a 

developed emotional intelligence [4, p. 106]. 

So, leaders who want to achieve the best results, the same must be proficient in multiple 

styles of management. The more styles in the manager's arsenal  (Table 4). 

Table 4 

Six management styles 

№ The name of 

the style 

Feature 

1 "Dictators" 

Leaders 

 require immediate execution of instructions; 

 destroy the morale of the organization. And above all suffers 

flexibility; 

 people stop to offer new ideas, knowing that nothing good still 

does not work; 

 negatively affects motivation; 

The dictatorial style you need to apply very carefully and only in 

emergency situations. It is absolutely necessary, for example, in the 

restructuring of the company or in the event of a threat of crisis. 

2 "Authoritative" 

Leaders 

The authoritative style has a positive effect on flexibility: head 

proclaims the ultimate purpose and, as a rule, leaves the subordinate 

enough freedom for initiative. 

A leader who adheres to the authoritative style may not always achieve 

the desired results. So, we should not count on success if his team 

there are people more experienced in a specific business than himself. 

3 "Partners" 

Leaders 

The motto of the leader - "partner" - "People first!". Leader - partner is 

trying to keep his subordinates happy and in a state of harmony. This 

leader builds strong emotional bonds between employees, and reward 

him with a passionate devotion. 

For the team, led by the leader - "partner", is characterized by trust 

among colleagues, readiness to innovations and risky actions, 

flexibility. As such, the director acts as the head of the family, which 

changes the rules of behavior as they grow older children: it does not 
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dictate hard conditions of work, giving subordinates the freedom to do 

things the most effective, in their opinion, way. Know how to create 

subordinates a sense of belonging. 

4 "Democrats" 

Leaders 

The leader spends the time and give the opportunity to all interested 

individuals, thus achieving their trust and respect. The leader of the 

Democrat thus holds them accountable and achieves greater flexibility. 

But in a democratic style also has shortcomings. The most unpleasant 

consequence of it - the endless meetings, which are ten times discusses 

the same ideas. Under what conditions democratic style is most 

effective? If the manager doesn't know which way is best, and needs to 

be Council employees-professional. But if the leader is a "Democrat" 

have a clear vision of the final goal, it can offer unexpected ways to 

achieve it. This style is not successful if subordinates are not 

competent enough. 

5 Leaders who 

prefer a 

"model style" 

The leader sets high standards of work and on his own example proves 

that they can be observed. Such a leader destroys morale in the 

company. Often using his high demands workers give up. Subordinates 

of the head there is no feeling of belonging to a common cause - they 

have no one explains how their work affects the overall results. This 

approach is appropriate in situations where all employees are well 

motivated, have high qualification and have a strong need in the guide. 

6 "Mentors" 

Leaders 

Leaders "mentors" to help subordinates to see their strengths and 

weaknesses and to evaluate their prospects for personal and career. 

They encourage subordinates to set themselves a long term goal and 

help them achieve it. Leaders - "mentors" have a great ability to 

delegate. Through established dialogue with the "mentor" they also 

know what awaits them and how their work fits into the overall 

strategy of the company. Mentoring style is particularly effective 

when, for example, subordinates, knowing their weaknesses, want to 

learn how to work better or to develop a new capacity to move 

forward. This style is not suitable when the leader lack of experience. 

In recent times, emotional intelligence is increasingly coming to be regarded as one of 

the factors of effective leadership work team. The skills of managing emotions, are clearly 

linked to the leadership style. If you divide the leadership of instrumental and emotional, it 

seems more likely the realization of his emotional intelligence of a leader due to its focus on the 

relationships within the group. Leader, focused solely on objective, apparently, will have a 

lower emotional intelligence. Some studies do show a link between high levels of emotional 

intelligence and the tendency to democratic, focused on relationships, style of management 

decision-making. Moreover, women leaders with a low level of communication skills exhibit 

the policy and strategies of humiliation, and men – only strategy of humiliation. However, a 

number of authors tend to think that the emotionally competent leader effective and successful 

regardless of them realized the style of leadership, as they are able to act adequately in a 

situation, adapting to the external environment. On the other hand, the desired style of 

leadership may, in turn, be a determining factor in the use and application of the personality of 

his emotional intelligence, speaking as a motivational basis [6, p. 173]. 

 

5. Results and Conclusion 

 

There were analyzed models of emotional intelligence of the project manager: a model 

of emotional intelligence Mayer and Salovey; model of competencies D. Holman; mixed model 

of emotional intelligence Bar-on It, dispositio model of emotional intelligence, Petrides and 
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Verhnem. Installed relationship between emotional intelligence and creative potential. 

Elucidated the structure and criteria of the creative potential of the project manager. 

Installed how emotional intelligence affects the effectiveness of the leader. Given six 

management styles. The emotional state of the leader affects the psychological climate in the 

team. Emotions are passed from colleague to colleague. If we are environment cheerful and 

energetic people, their emotions are transferred to us. Conversely, the sad leader is able to 

discourage us. This emotional characteristics of the leader that preserve the balance and inner 

motivation serves as an example to subordinates, inspiring them and conveys his feelings. 

Optimistic and energetic leader able to increase the activity of the entire organization. 

Sensitivity and the ability to interact help motivate, inspire, and unite employees. Emotional 

intelligence allows a leader to treat a subordinate as a whole person with your feelings, 

thoughts, ideas, needs, abilities and dreams. It is the emotional intelligence helps the leader to 

develop staff and maintain high self-esteem of every employee. Emotionally intelligent leader 

creates an atmosphere of trust and respect that gives meaning to the work of subordinates so that 

they tend not only to satisfy personal needs, but also to bring the maximum benefit to the 

organization. 

If before the creativity was considered a privilege of artists and crossed paths with 

commerce only on the basis of patronage, since the beginning of the last century representatives 

of the business community are showing increasing interest in this phenomenon. And do it 

rightly. For example, the General Electric Corporation after holding a two-year course of 

development of creative potential of employees received result in a 60% increase in the number 

of patentable ideas. 

Creative employees are the initiators of innovation, bringing enormous profit (under 

creativity is the ability to generate unusual ideas, to deviate from traditional patterns, to quickly 

resolve the problem). 

Ways to enhance the creative potential of employees is very diverse. It is important to 

choose those that meet the specifics of each organization, its goals and objectives, its staffing. 

There are no universal prescriptions for the development of creativity of workers is the task 

which, in turn, requires the manager of a creative approach and high professionalism. 
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Abstract:  

The era of integration and cooperation between countries allows people to 

change their occupation for different purposes: job, education, traveling and etc. The 

main goal is exchange of experience between countries. Students are the greatest 

steering mechanism in the country's improvement, especially Master and PhD`s 

students, and the best way to change their place of study is to find an appropriate 

postgraduate program. This work will elaborate the purpose and necessity of opening 

the consulting and preparation center of international postgraduate grant programs. 

 
1. Introduction 

"Companies are operating over so many international boundaries, so the more 

languages and experience with different cultures you can bring to a company, the more 

you can help expand its global reach." -  Oliver Watson, the Managing Director for UK, 

North America and the Middle East at Michael Page, the search firm. This statement 

shows that more and more employers are looking to recruit students with an 

international outlook, who are aware of other cultures and have skills to work with 

colleagues, stakeholders and customers from all over the world. Ben Searls, a senior 

manager at recruiter Badenoch & Clark, says: “If you have international work 

experience, you’re likely to be confident and have an outgoing personality, which helps 

you engage with stakeholders”. He believes those without work experience abroad will 

struggle to get the top jobs [2]. 

 
2. Worldwide statistics of international study 

“Our clients increasingly operate seamlessly across borders. Our people need to 

be able to do the same,” - Peter Lacy, managing director of strategy for the Asia-Pacific 
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region at Accenture, the management consultancy. “That mindset comes from being 

exposed to new business cultures and experiences that come with international 

placements” [2]. Six out of ten employers around the world give extra credit for an 

international student experience. According to a study done by NACE, about 49% of the 

general population of recent graduates finds a job within 12 months of graduation, 

compared to 97% of studied abroad alumni, and their salaries are also higher [1]. This 

perspective breeds a demand for the international study and it continues to increase. 

The charts below show the most widespread host countries in two different years 

and number of foreign students in various countries as percentage to total number of 

universities` students (fig. 1 and 2 respectively). 

 

 

 

 
Fig. 1. Top host destinations in 2001 and 2016 [3] 
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Fig. 2. International students as percentage of total higher education enrollment [3] 
 

It is worth mentioning that receiving a foreign postgraduate degree is not the 

only aim in the international study. The alumni attain the full range of qualitative skills 

but, additionally, there are other positive consequences: exchange contributes to cultural 

understanding, expansion of friendship, reinforcement of students’ personality and 

maturity, decreasing the chance of long-term unemployment and etc. Moreover, 98% of 

alumni reported that study abroad leads to better understanding their own cultural 

values, 96% said that it increases self-confident and 86% - that it influences subsequent 

educational experiences [4]. 

3. Necessity of consulting and preparation center 

Turning back to the consulting center, more and more students try to find any 

foreign university program which they can afford. Due to this, the question of how 

enrollees can find and apply cheap as well as worthy postgraduate program arises. There 

is a huge variety of different Master and PhD`s programs and one of the most available 

is the exchange or grant program which allows postgraduates to get a program of any 

duration and complexity they want, which has a little fee or absolutely free of charge. 

Thus, to avoid wasting time on searching and selecting a particular grant program, 

gathering all required documents, arranging a dormitory, opening a visa and etc. 
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students would rather  shift responsibility to the special company, that can do all 

preparations instead.  

 
4. Results and Conclusion 

The benefits from opening the consulting center of postgraduate grant programs 

can be revealed from the view of the country and an individual. From the side of the 

country, creation of such centers all over the country can increase opportunities for 

international cooperation, improve a potential of the country, exchange of knowledge 

and etc. From the side of the postgraduates, overseas education can help to expand the 

world outlook and enhance a personal development, gain the language skills, improve 

career opportunities and other. 
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Abstract: Individuals who work in international project teams experience specific challenges in 

their personal development and career. Such settings itself create both risks and opportunities 

for an individual. The concept of life-long learning offers a broader view how a project manager 

develops him or herself working abroad or having acquired an experience abroad and in 

international project teams. First, requirements for an individual who works abroad create a 

different competency profile. Secondly, challenges and opportunities that arise during such work 

have to be clearly identified and used for a personal development in the life-long perspective. 

Finally, any project manager who has moved to work abroad, eventually, has to consider a choice 

either to stay abroad and become an expat or move back to the home country. When an individual 

decides to stay abroad, such challenges arise as assimilation into a new culture, a new career 

development system, conditions of retirement, and different issues connected with a legal status 

of a foreigner. When an individual decides to come back to the home country, another kind of 

issues arise. Thus, a development path of an international project manager in the life-long 

perspective require follows its own specific phases. In the given paper, the author explores main 

challenges that affect project managers working in international projects. Influencing 

development dimensions in an international aspect are represented and analyzed from the life-

long perspective. Additionally, the challenges that arise before, during, and after working abroad 

are formalized and suggestions for a consistent development path are given.  

 
Keywords: international project, life-long development, competency profile  
 
1. Introduction 

 
In the twenty first century, Project Management (PM) as a profession is becoming international 
more than ever before. Globalization and IT development increase the amount of international 
project teams and, consequently, the amount of project managers who opt for working abroad. 
Due to the fact that projects end and project assignments sometimes vary from a project to a 
project, the career of an international project manager assumes a significant amount of changes. 
Especially in the international scope, the project manager may have to deal with a new 
geographical location and environment, differences in time zones, acclimatization, etc. Working 
abroad adds new challenges with legal documents that ensure legal and social status in a new 
country: visas, working permits, medical and social insurances, etc.  
The life cycle of the project manager in the international scope implies more complexity and 
uncertainty than the one in a familiar working environment in the country of birth or permanent 
residence. An individual needs a careful planning and readiness to develop specific competences 
when choosing a working destination.  
  
2. Competency profile of an international project manager 

 
The international project manager needs to possess an extended set of competencies in order to 
be successful in the international scope. The literature analysis shows that behavioral 
competencies, or so-called ‘soft skills’ play the most important role for the international project 
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manager [1]. At Fig. 1 three categories of the international project management are presented. 
The soft skill category contains the list of the skills most mentioned by scholars in the literature 
[2], [3], [5], [6], [7]. 

 
Fig. 1. International project manager’s skills 

 
Such a set of competencies is also called a ‘competency profile’. The competency profile of the 
international project manager is a tool that helps to plan personal and professional development 
both on the individual and the organizational levels. 
 
3. Challenges in working abroad 

 
Working abroad creates a range of challenges that are naturally caused by differences. The 
differences causing issues in international projects that can be categorized in the following 
groups: 

• Language 
• Culture 
• Personal perceptions 
• Technology 
• Legal aspects, etc. 

These categories point out to the areas that require major attention and efforts from the 
international project manager.  
Overall, it can be said that these challenges demand some specific qualities from the international 
project manager, like those that are covered by the international project manager’s skills list (see 
Fig. 1). In other words, not every individual is capable to work abroad successfully and with 
satisfaction. 
 
4. Three-fold development in a life-long perspective 

 
In the international scope, a life-long perspective of the project manager includes such elements 
as development of language skills and intercultural competence; adjustment of the competency 
profile to a new market requirements and validation of previous experiences through additional 
certification or educational systems. In general, the development of the international project 
manager in a life-long perspective can be represented as simultaneous development in three 
dimensions such as professional, personal, and intercultural (see Fig. 2). 

 
Fig. 2. Threefold development of the international project manager 
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The concept of the threefold development highlights the importance of the intercultural 
development.  
In the literature, intercultural development is often represented through the notion of the 
intercultural competence. Intercultural competence includes the competencies that allow to 
communicate and interact with member of other cultures in an effective and appropriate way [4]. 
Besides the intercultural development, there is a category of personal development, which also 
includes social, friendly, and family bonds. It plays an important role for the international project 
manager. The quality and satisfaction in a private life and personal qualities provide a support 
when: a project is finished and an individual comes back to the home country; the project starts 
and the project manager moves in in a new environment accompanied by the family; or there is a 
gap between projects and there is a free time without any occupation. 
  
5. Life-long perspective of the international project manager  

 
Based on the above mentioned specifics, the life-long perspective of a project manager’s life 
cycle in international projects is represented at the Fig. 3.  

 
Fig. 3. Project manager life cycle in international projects: life-long perspective 

 
The international project manager’s life cycle includes three phases. During the first phase, the 
project manager considers different job options and makes a decision, taking into account not 
only a salary level and job conditions, but also the opportunities to develop one’s own 
competency profile, validity of the acquired competencies in the home country or in perspective 
destinations, and legal document aspects in a new country. During the working phase, the 
project manager faces most challenges and opportunities, developing intercultural competence 
and sometimes language skills. The third phase implies a period of time when an individual 
decides whether to stay in a new country and become an expat, or to come back to a home 
country. In both cases, an individual has to deal with the legal documents aspects. When an 
individual decides to go back to home country, it does not automatically mean that he or she can 
simply come back to the social and working patterns he or she is used to. Staying abroad 
changes personal traits and perceptions, therefore, a new period of cultural and social re-
adjustment has to be faced.  
 
6. Discussion and conclusions  

Overall, it can be stated the working abroad requires from the individual to face specific issues 
caused by differences in language, culture, legal aspects, etc. An individual has to possess a 
specific set of competencies and determination to be open-minded and adaptive.  
While working abroad, it is important to pursue the threefold development, taking care about 
professional, intercultural and personal development. The development of the soft skills is very 
important for the international project manager, too. As each country has its own educational 
and job standards, requirements for a competency profile value may vary from country to 
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country. Therefore, the international project manager has to be aware of the fact that newly 
acquired competencies may not be valid or recognized in another country or the home country. 
The concept of life cycle phases of the international project manager introduces an approach 
that facilitates dealing with the issues mentioned above and planning of the balanced 
development in a life-long perspective of the project manager.  
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Abstract: The way people work and live is changing due to trends. Two very important trends 
are the digital era and the organizational shift towards projects. We are starting to live in a 
projectized and digitalized world. The adaptation of organisations (e.g. companies, but also 
Higher Education Institutions - HEI), processes, methods & tools, and of technologies are 
forcing a change process with a tremendous pace on people, companies and nations. The HEI 
system does not fully reflect this change in their educational programmes which are still mainly 
oriented towards teaching knowledge in a well-defined scientific domain (e.g. social sciences, 
informatics). In the bologna system the Master’s programmes offer the chance to move ahead of 
this towards job-field-orientation and applied sciences. This gives the chance to design 
educational programmes cross-faculty, cross-organisation. And therefore inter- or 
multidisciplinary and inherently international – if HEIs from different countries are involved. 
This is much better suited to today’s work in interdisciplinary and international project teams 
than traditional study programmes. It can be achieved by building a virtual Master School, a 
competence network (as a community of practice) and respective open standards (and open 
educational resources – OER). The basis is the “3-layer digitalized & projectized development 
approach” for the Master programmes in which all three layers are based on projectized and 
digitalized methods. The paper will present this approach and the efforts of a consortium of 8 
European HEI to develop a joint Master School on Managing the Digital Changes.               
 
Keywords: Digital Transformation, Digital & Projectized Education, Virtual Master School 
 
1. Introduction 
 
The European Higher Education System is an important player in the mission to shape the 
digital transformation. Within the systems competences and contributions, various aspects in 
education and scientific research, but also in third mission areas like continuous education (CE), 
technology transfer and innovation (TTI) and societal engagement (SE) form important drivers 
for the digital change. In this contribution, the specific role of Master programmes is addressed 
by developing a conceptual framework for the strategy and implementation of such programmes 
and for the cooperation with partners from science, industry and society. 
 
Master programmes form the level 7 of the European Qualification Framework [1]. They are 
intended to form a bridge between science and application, but also a transition between the first 
stage of the Bologna systems and the third stage. This is the reason for a special role within the 
contribution of Higher Education Institutions (HEI) to the digital transformation. This role is 
highlighted and analysed in the second chapter of this paper. 
 
The digital transformation is by far not only a technical (or even IT) topic. Digital 
transformation involves technology, but in addition the respective business models, processes 
and services, the operational excellence of the innovation and transformation process, and of 
course the impact on the socio-economic environment (involving the humans). This is a very 
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interdisciplinary field. In addition, it is not a well-defined scientific domain but one of the great 
challenges for society which needs to be treated in transdisciplinary work with partners from 
science, industry and society. 
 
In addition to the digital transformation another important trend is influencing the way we live 
and the competences we need. This is the transition towards the projectification of society [2]. It 
resolves the traditional structures and hierarchies in any kind of socio-economic system into a 
much more agile and adaptive portfolio of projects. People come together to address a specific 
topic within a team and they resolve the team after finishing the task. Many of these teams 
stress the 3 “i”: interdisciplinary, international, intercultural. And many of these projects (which 
are not even necessarily perceived as projects) use digital means for organizing their work and 
for the dissemination and exploitation of the results. “Virtual” setups are becoming a common 
environment for humans (and things) to interact with each other. Meaning, projects and digital 
transformation have to be thought together as two sides of the same medal. 
 
Finally, the complexity and nature of the digital transformation and its broad impact on Europe 
(and the world) hint in a very-straight-forward way to a pan-European cooperation on the topic. 
The fact that the European Research Area (ERA) exists and that the Bologna process 
established a joint framework for Master programmes makes it reasonable to set up “Master 
programmes for the Digital Change” on a European level. 
 
All three aspects (digitalization, projectification, European cooperation) lead to the concept of a 
virtual, cross-border “Master School on Managing the Digital Transformation” which is 
described in chapter 3 of this paper. 
 
In chapter 4, the goals of the Master School and the educational approach are described. This is 
based on a holistic view on the results on different levels. It can be supported by the so-called 
results-oriented monitoring (RoM) as a tool for the measurement of effectivity and efficiency. 
 
Chapter 5 outlines the conceptual model of a Master programme for the digital transformation 
as it is followed by a European consortium. It involves a projectized and digitalized approach 
for the development and delivery of the curriculum in a virtual, cross-border Master School.         
 
2. Why Master education can contribute on delivering the competences for the digital 

transformation 
 
Delivering the competences for “Managing the Digital Transformation” in a Master’s 
programme is facing several challenges: 
 
 The competences are interdisciplinary and even transdisciplinary. Therefore they cannot be 

delivered out of a single scientific domain. HEIs are usually organized (e.g. in faculties) 
according to scientific domains. Many Bachelor’s programmes deliver a basic academic 
education in one scientific domain. Therefore, delivering a Master’s programme for 
“Managing the Digital Transformation” is not straightforward for a HEI since it involves 
cross-faculty and transdisciplinary cooperation. Nevertheless, setting up Master’s 
programmes with a specific application or job-related focus is a common thing for HEI. 
Since students have already a foundation in a scientific domain due to their previous 
Bachelor’s degree, it is possible to expand into a cross-disciplinary area instead of diving 
deeper into the previously studied scientific domain. This makes Master’s programmes 
more suitable for delivering the competence set for the digital transformation than 
Bachelor’s programmes (which nevertheless have to set the foundations).  

19



	
	

 Academic education at HEIs is facing the stretch between two (sometimes contradicting) 
goals: to deliver a scientific education and to deliver professional competences. It is the 
competition between doing something and reasoning about doing something. This is true for 
the digital transformation, too. It needs practical skills and scientific reflection and analysis. 
Master’s programmes can be designed with the aim to educate scientists or with the aim to 
educate professional practitioners. Normally, it is a mix between both. Since there is no 
single scientific domain for the digital transformation but a lot of practical needs and 
problems, a Master’s programme has to be very much job-related and application-oriented. 
Nevertheless, the special value of an academic education is the ability to apply scientific 
methods and to do own scientific analysis and research. This ambition can be fulfilled best 
in a Master’s programme. Bachelor’s programmes focus on the delivery of domain-specific 
foundations and do not offer the space and the time for an educated discussion of the 
ambiguity between scientific and professional domains. The PhD phase of the Bologna 
cycle is for sure devoted to the scientific work. Therefore, the Master’s level offers a good 
chance to combine scientific and professional ambition in one programme. 

 A Master’s programme on “Managing the Digital Transformation” has to be conducted in a 
digitalized and projectized way on all levels (content, delivery, didactics, see Chapter 3). 
This involves mainly own work of the students (learning instead of being taught) in projects 
and teams. The didactic model and the delivery have to support the projectification and 
digitalization of the programme. Students on Master’s level are well-prepared to this 
working style.  

 Transdisciplinary work requires involvement of industry and society. A Master’s 
programme with its projectized and “free” structure offers many options to form 
interdisciplinary teams and let them work on real world cases. Students can even work in 
companies or projects outside the university and take their experiences as basis for the 
scientific analysis and reflection. Lecturers from industry (with a possibly less elaborated 
competence in didactics and science but a much more relevant practical experience) can be 
involved much easier since students are better prepared for teaching formats which deviate 
from the “school feeling”. Therefore, learning situations can be created which are much 
closer to professional setting or real world scenarios.  

 Master students have the possibility to move on into a PhD as the next step. There is an 
overlapping area between the scientific work of a PhD students and the work of a Master’s 
student. Therefore, it is possible to create a space within a Master’s programme which is 
connected to the scientific research of a PhD group on digital transformation. The Master’s 
programme can feed the PhD programme with candidates. In addition, Master students can 
be involved in the research work in various ways (homework, seminars, theses). In 
combination with the group of professors/lecturers this leads to the development of a 
scientific community on digital transformation.     

 Master programmes offer the chance to create learning settings which are inherently 
interdisciplinary, international and intercultural. This involves international classrooms, 
summer schools, projects and students and lecturer exchange. 

 Apart from connecting to science/PhD education, Master programmes can connect to 
professional education and postgraduate programmes, too. This allows the combination 
with elements from job-related trainings and company internships – reaching up to 
programmes which a integrating the job into the didactic model and curriculum.     

 
Master programmes are an educational format which is a perfect core for a new field like 
“Managing the Digital Transformation” since they form a link between the scientific domain 
(which needs to be developed) and the professional domain, a field for interdisciplinary and 
transdisciplinary work, a link between different scientific domains (which need to be combined 
to form a new scientific domain) and a good environment to apply digital and projectized means 
of competence development and delivery. Other educational formats (e.g. Bachelor 

20



	
	

programmes, professional education, PhD programmes) and research can be built around the 
Master’s programmes and benefit from it. This forms a holistic and comprehensive setup.    
 
The curriculum elements need to fulfil the requirements of the EQF level 7 which defines the 
second cycle of the Bologna process (Framework for Qualifications of the European Higher 
Education Area [1]):  
 
 It defines that “highly specialised knowledge, some of which is at the forefront of 

knowledge in a field of work or study, as the basis for original thinking and/or research” has 
to be delivered. The requirement leads to the need of own research on digital transformation 
and a good access to the relevant scientific community. Different from professional 
education, the Master level education has to connect the knowledge areas to the ongoing 
research in the respective field. The insight into the discussions and trends within the 
scientific community fosters the “critical awareness of knowledge issues in a field and at the 
interface between different fields”. Consequently, the Master’s education has to go beyond 
mature and readily prepared knowledge. It has to provide a regular flow of new trends in 
research and science. 

 Furthermore, EQF requires the delivery of “specialised problem-solving skills required in 
research and/or innovation in order to develop new knowledge and procedures and to 
integrate knowledge from different fields”. This involves own interdisciplinary research and 
a contribution to the scientific body of knowledge latest within the Master thesis. Scientific 
skills have to be developed.  

 EQF level 7 requires the competence, ability and attitude to “manage and transform work or 
study contexts that are complex, unpredictable and require new strategic approaches; take 
responsibility for contributing to professional knowledge and practice and/or for reviewing 
the strategic performance of teams”. These competences are not delivered by teaching 
theoretical knowledge but by practical work and scientific reflection. 

 
3. Development of a Master School on Managing the Digital Transformation 
 
The Master School on Managing the Digital Transformation is developed by the EuroPIM 
(European Partnership for Project and Innovation Management) consortium. The consortium is 
formed by the: 
 
 Dortmund University of Applied Sciences and Arts (Fachhochschule Dortmund), Germany: 

international full-time Master programmes on project management (EuroMPM [3]), digital 
transformation and embedded systems   

 University of the Basque Country (UPV), Bilbao, Spain: international part-time Master 
programme on project management (EuroMPM) for professionals, and full-time programme 
embedded systems for graduates   

 NTNU Trondheim, Norway: international full-time Master programmes on project 
management (EuroMPM) and information systems  

 KTU Kaunas, Lithuania, full-time and part-time Master programmes on project 
management and computer science  

 KU Leuven, Belgium: postgraduates programme on innovation and entrepreneurship, full-
time Master in Industrial Sciences 

 TNEU Ternopil, Ukraine (associated partner): full-time and part-time Master programmes 
on project management and computer science 

 KNUCA Kiev, Ukraine (associated partner): full-time and part-time Master programmes on 
project management and computer science 

 ZNTU Zaporoshje, Ukraine (associated partner): full-time and part-time Master 
programmes on project management and computer science 
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The consortium’s HEI operate more than 15 Master’s programmes in the relevant field. They 
have experience in joint curricula development, double degree, lecturer and student exchange 
and didactic formats for cross-border, interdisciplinary cooperation. The consortium believes 
that setting up a portfolio of new interdisciplinary modules on the combination of digitalization 
and project management and by applying them in a high number of educational programmes 
will lead to a major shift in competences for the projectized and digitalized world and in the 
establishment of a pan-European de-facto standard and community of practice.  
 
The combination of the 15 Master’s programmes, the exchange and intensive interaction, the 
mixing of students groups, the development of a joint body of knowledge and the formation of a 
competence group of scientists and lecturers are building the foundation of a virtual, cross-
border Master School. The concept of a Master School on a specific (interdisciplinary) topic as 
the core of a professional and scientific community is not as common as the more scientific 
graduate schools. But it is becoming more frequently used, especially in the context of industry-
university cooperation, e.g. the EU Knowledge and Innovation Communities (KIC) [4]. 
 
For the EuroPIM consortium, the conceptual framework for the implementation of the 
digitalized and projectized Master School on “Managing the Digital Transformation” is the 3-
layer approach: 
 

    
Fig. 1: Conceptual Framework for the virtual, cross-border Master School   
 
The concept was developed during the writing of the funding application for an Erasmus+ KA2 
CBHE project called “Managing the Digital Changes: Integrated Master Curricula for Ukraine 
& Kazakhstan / MANDICS”. The framework is based on a 3-layer model: 
 
1. On the first layer – the content layer - the content of the Master modules (as the main 

outcome) is designed towards “Managing the Digital Changes”. The competences delivered 
by the modules are combining project and change management with methods from IT and 
business. The modules are designed for full time graduate students, part time students and 
as certificate courses for professionals and executives. The different target groups have a 
high demand of competencies for the digitalized and projectized world. By today, they 
partly seek for this in the United States (e.g. Silicon Valley). The aim is to cover this 
demand in Europe.  
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2. On the second layer – the “teaching” layer - the didactic concept is using digital 
technologies (e.g. eLearning, collaboration tools) and projectized methods (e.g. block 
workshops, summer school with industry) for teaching.  

3. The third layer – the Master School operation layer - is addressing the use of digital and 
projectized means for the establishment of a community of practice for curriculum 
development. This means that the partners are organizing their own work according to what 
they teach.    

 
The concept goes beyond traditional joint degree or double degree programmes. Every partner 
conducts a complete programme. Curricula are partly aligned, but different specialisations 
offered by the different partners are encouraged. Furthermore, full-time, part-time and 
postgraduate education programmes can be combined. Typical cross-border Master programmes 
offer only one semester at each partner university – students change the university for each 
semester [5]. This offers fewer opportunities for interaction, less community building between 
lecturers and scientists and less possibilities for interdisciplinary cooperation. The Master 
School of the EuroPIM consortium connects different Master programmes with a sophisticated 
exchange, elective and specialisation concept. The intensive interaction is supported by various 
event formats like master student conferences, block lectures, cross-border projects, summer 
and winter schools.       
 
4. How to measure efficiency and effectivity 
 
The EuroPIM concept for the Master School on Managing the Digital Transformation is an 
ambitious endeavour. The approach needs to demonstrate its effectivity. Does it deliver the 
competences for the digital transformation? Does it form the community of experts? And it 
needs to show the efficiency, too. Are there better means to achieve the same outcome? How 
many graduates are delivered? How well are they prepared? 
 
The consortium intends to apply the results-oriented monitoring (RoM) approach for this 
purpose. The approach evaluates a project (since the EuroPIM consortium considers the Master 
School to be a virtual, cross-border project) based on the inputs, the outputs, the outcome and 
the impact (so-called IOOI method) [6]. 
 

 
  
Fig. 2: Project evaluation based on inputs, outputs, outcomes and impact (according to [7])   
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The method is structuring the project into different areas where the results are emerging. Turner 
and Zolin have used this approach (after Xue (2009) to develop a three-level model of project 
results [7]. Projects are evaluated based on an inside view into the project where the inputs 
(resources) are directly transformed into outputs, and into a view on the project environment 
where the project results are exploited on different levels – the so-called outcomes and the 
impact. Adapted to the virtual, cross-border Master School this leads to a concept for the 
evaluation of the 3-layer digitalized and projectized approach (see Fig. 1): 
 
 Inputs: this is the foundation of the Master School formed by the virtual expert community 

of the lecturers and scientists and the projectized and digital tools and means for the 
organization of their work. 

 Outputs: the community uses the inputs to create outputs in the form of a curriculum and 
content for the digital transformation, didactic concepts for the delivery of the competences, 
and a body of knowledge containing content, but also standards and joint concepts. 

 Outcome: with the outputs, the Master School is able to deliver competences by conducting 
modules of the Master’s programmes in different formats and with different target groups 
(e.g. full-time and part-time graduate students, professionals). This is a continuous effort 
which delivers on an operational level the intended competences to the students. The 
delivery forms the outcomes of the Master School. 

 Impact: the impact on the environment is an improved performance in several fields. The 
Master School in itself is delivered which is an improvement compared to single 
programmes. The competent community of experts is delivered and (de-facto) standards are 
developed. And finally, competent graduates are delivered which can help the industry and 
society to manage the digital transformation. With this, the consortium and the Master 
School support the digital transformation. 

   

 
 
Fig. 3: IOOI-Framework for the results-oriented monitoring of the Master School   
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5. Curriculum for the Digital Transformation 
 
The Master programmes within the virtual, cross-border Master School are based on an aligned 
curriculum and delivery model. The basis is a 3 or 4-semester programme with two semesters 
covering the foundation with mandatory modules, a third semester (in some programmes) with 
electives and own research projects, and a last (third or fourth) semester with the Master thesis.  
 

 
 
Fig. 4: Typical layout of the curriculum and semester concept 
 
The consortium agreed on developing a joint catalogue of modules which can be used as 
electives or mandatory modules in different programmes. The idea is that each partner develops 
one or two modules and that a community of lecturers is formed for each of these modules. The 
lecturers travel to the different partner universities and deliver the modules. This is done in 
block lectures (e.g. one week) and supported by online tools. The course materials for each 
module are provided as open educational resources. The planned initial set of modules is: 
 
 Projectized Organizations in the Digital Era 
 Agile Management in Virtual Project Environments 
 Digital Entrepreneurs 
 Fact Based Management – Information Processing and Data Analytics 
 Managing the Information Supply Chain 
 Intercultural Communication, Negotiation and Conflict Management 
 Creative Techniques of Project Management  
 Developing Digital Business Ecosystems 
 Human Centered Digitalization 
 Managing Digital Change 
 
For the MANDICS funding application, the partners proposed a module development process as 
the core process of the curriculum development community. This process assumes that each 
module is updated and improved on a regular basis. This leads to an iterative approach for the 
curriculum development and allows the application of an agile project management process for 
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the consortium. Modules are “owned” by the respective university as a module owner. The 
module owner is responsible for the design, development and delivery of the respective module. 
For the delivery, the module owner forms a lecturer group which is trained on the delivery of 
the module (e.g. for distance learning or presence teaching). The delivery is evaluated. Based on 
the evaluation, improvements or updates (e.g. due to new content) are implemented. The 
consortium has an evaluation committee which is responsible for the quality management. 
Modules are released based on a stage-gate-process.  
 

   
 
Fig. 5: Curriculum and module development process 
 
6. Conclusion and further research 
 
The virtual, cross-border Master School for “Managing the Digital Transformation” is a joint 
undertaking of the EuroPIM consortium and its partners. For the Dortmund University of 
Applied Sciences and Arts (FH Dortmund) it is part of a broader concept on education and 
applied sciences which is based on an industry-university cluster and several educational 
initiatives [8]. The consortium is partly funded by the German Federal Ministry of Education 
and Research (BMBF) within the DAAD Strategic Partnership “European Partnership for 
Project and Innovation Management (EuroPIM)”, (grant agreement number: Projekt-ID 
57172312). 
 
For future research it is planned to conduct a continuous evaluation based on the IOOI 
methodology for results-oriented monitoring. For this purpose, a set of indicators is under 
development and currently tested in evaluations. Furthermore, the development of modules and 
curricula and the alignment of the programmes are executed. This led to a number of double 
degree agreements which are continuously extended. Furthermore, the digital tool platforms and 
the internal processes of the consortium are continuously improved. 
 
The expectation of the consortium is to form a lively and active community with a major impact 
on the management of the digital transformation and on the development of the HEIs towards 
important contributors for the digital change. 
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Abstract: The project is considered as an open nonlinear system. The increase in the 

probability of a successful completion of the project is proposed to be carried out in three 

stages. In the early stages of the life cycle of the project and the stage of strategic planning, it 

was suggested to use an attractive-evolutionary approach. At the implementation stage, it is 

suggested to use the project management approach as a sailing vessel. 
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management as a sailboat. 

 

1. Introduction  

 

The modern projects are planned, executed and completed in the face of risks, changes, 

deviations and uncertainties. But world statistics indicate that almost 70% of the projects started 

are not successful. This means that the probability of successful completion of projects started is 

small. Thus, increasing the likelihood of successful completion of initiated projects is an 

important scientific and technical problem. 

  

2. Principles of successful completion of projects 

 

One of the reasons for the low probability of successful completion of projects is precisely the 

imperfection of existing project management methodologies. Thus, in the most common 

standards and methodologies: integrated management of project deviations, project-vector 

management of educational environments, security of project management for the development 

of complex systems, the project is viewed as a closed linear system, where models, methods and 

tools for increasing the reliability of successful completion of a project in conditions Risks, 

changes, deviations and uncertainties - are absent. 

The analysis showed that the project management system (PMS) exchange information, 

resources and energy with the environment, are dissipative systems, processes which are 

irreversible. This means that PMS has all the properties of open and non-linear systems. 

This leads to a contradiction between the essence of the Project Management System and the 

main model, which is provided by the existing project management methodologies. That is, the 

reason for the low probability of successful completion of projects is precisely the imperfection 

of existing project management methodologies. To solve it, the following principles is 

proposed: 

- consider the project as an open nonlinear system; 

- reliably estimate the probability of successful completion of projects in the phase space 

through the identification and evaluation of attractors of success, including in the early stages of 

the life cycle of the project; 

- To choose methods of strategic management on the basis of the evolutionary approach that 

allow to reach the area of global optimum of the multimodal target function of the successful 

completion of the project by the criterion of achievement; 

- to change the methods of operational control in accordance with random disturbances and 

unforeseen changes in the external environment when planning the project. 
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Based on the proposed approach, a conceptual model of evolutionary-attractive project 

management (pic. 1)  

 
 

Picture 1 - Conceptual model of evolutionary-attractive project management 

 
It is shown that the project as an open non-linear dynamical system is described by a set of 

parameters and that the probability of successful completion of the initiated project is 

determined by the multimodal target function of the successful completion of the project. 

Analyzing these dependencies, we can say that the successful completion of the project will 

depend on the availability for the project: financing, resources, information and a qualified 

project team. On the basis of this and the model of excellence of the projects of IPMA Project 

Excellence Model, the general view of the objective function takes the form: 

 

Psc = Ppp→opt= f (F, R, I, С)                                                    (1) 

 

where F - availability of project financing; R - availability of project resources; I - availability 

of information on the project; C - availability of a qualified project team. 

 

3. Three stage approach to increase the probability of successful completion of projects 

 

Project management as a complex dynamic system occurs in the conditions of uncertainty of its 

turbulent environment.  

Relying on the fact that the models of exchange processes that are intended for socio-economic 

systems have in their phase portrait an attractor, two competing hypotheses have been put 

forward that the presence of attractors in the phase space of the project indicates the probability 

of its successful completion, and vice versa - the absence of attractors Testifies to the failure of 

this project. 

Having executed the modeling for a significant sample of projects, it was determined that under 

different conditions an attractor is formed or not formed. After examining the results of the 

simulation, a method was developed to test the hypotheses of the successful completion of the 

project at the early (and any other) stages of its life cycle. 
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Increased likelihood of successful completion of projects was due to the selection of pre-

successful projects, in which the attractor was present in the phase space. According to the 

results of the study, the hypothesis was confirmed that the sign of successful completion of 

projects is the presence of an attractor in its phase space. 

The objective function (1) of such a system is multimodal and noisy. Therefore, in this case, for 

the optimal project management, an evolutionary approach was chosen whose properties are 

noise immunity and a higher probability of achieving a global extremum of the objective 

function.  

The evolutionary modeling method makes it possible to increase the likelihood of achieving a 

global extremum of the objective function for the successful completion of the project (1). 

The choice of one of the alternative options is based on the criterion of maximum proximity to 

the achievement of the global extremum, and hence with the largest in the specified conditions, 

the probability of a successful completion of the project. The developed method of strategic 

project management whose distinctive feature is the application to the management of the 

evolutionary approach has made it possible to increase the likelihood of achieving a global 

extremum of the objective function, therefore, the probability of a successful completion of the 

project. 

But, as it was shown earlier, the project is an open non-linear dynamic system that throughout 

its life cycle functions in a turbulent environment and receives constant perturbations of the 

external environment, therefore, in order to increase the likelihood of rapid completion of the 

necessary models and methods of operational control. Accounting for the resistance of the 

external environment and random disturbances in the development and implementation of the 

project was carried out in the form of a sailboat model, which was proposed to be applied to the 

operational management of the project near the global extremum. 

 

 

4. Results and Conclusion 

 
Increasing the likelihood of successful completion of projects is an important scientific and practical 

task. Its solution will provide the project managers and customers with a significant competitive 

advantage. The paper suggests using an attractive-evolutionary approach to increase the likelihood 

of successful completion of projects at the planning stage. During the implementation phase, it was 

proposed to use, as an operational management, an approach based on project management based on 

the analogy of the management of a sailboat. 
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Abstract: This paper presents a multiple case study of two electrical utilities and their projects. A 
framework has been created to assess the firm-level and the project-level characteristics of the 
utilities. The assessment provides insights about how aligned are the firms and their projects 
regarding to the three dimensions of sustainability: economic, social and environmental. 

The theoretical foundations of the framework are based in two research streams: sustainable project 
management and sustainable business model. The first one studies the integration of the socio-
environmental aspects in the project processes, the second one studies the integration of socio-
environmental aspects in the value proposition. Thus, the framework assess how the integration of 
sustainability in projects add value to the business model of the company. 

The research case study is based in Yin and the secondary data is gathered from public information’s 
as well as academic papers. 

The papers also proposes a visual canvas than can be used to analyze projects in electrical utilities. 
The canvas can be used for practitioners to design the completeness of the business model in terms 
of sustainability as well as to  take go/no go decisions in project investment decisions.   

Keywords: electrical utilities, sustainability in project management, sustainable business model. 
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Abstract: First results of the project Smart Service Power with the aim to allow a longer self-

determined life for older or nursing-destitute people in their own home are presented. New 

business model structures and potential cost savings for external partners of the health area are 
discussed. The project pursues a holistic strategy to establish a platform in the households of the 

target groups and an according viable business model. 
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1. Introduction 

 

Demographic change is a major challenge for our society: an increasing share of the population 
needs long time care and care achievements. This leads on the one hand to financial restrictions 
and on the other hand to supply-side obstacles: The nursing and social consequential costs are 
increasing and there is a lack of full-fledged nursing staff. Technical, age-appropriate solutions 
are becoming more and more important in this context. They have the potential to ensure the 
quality of care in Germany and to reduce costs. Besides, they offer the possibility to relieve 
nursing staff, so that they can increasingly focus on the interpersonal, social component of care. 
The self-determination right of elderly and nursing-destitute people should be protected in every 
life phase [1]. 
For tackling these complex of problems several projects in the area of ambient assisted living had 
been set up in the last ten years. Within the project "SmartAssist" a platform was developed to 
support social and health aspects in the design of an age-appropriate autonomous life [2]. The 
project "SmartSenior" pursued the aim to create a future-oriented platform with infrastructure 
solutions including a huge number of coordinated uses and services. [2]. Actually IBM Research 
is developing cognitive technologies to support elderly people at home, through understanding 
daily activities inferred from passive sensor analysis [3]. 
Despite the high potential assessment of AAL systems and the increased development of AAL 
solutions in recent years getting the developed solutions market-ready and establishing them 
permanently in the market is still the challenge. The reasons given for this are, for example, the 
health care system with its specific requirements especially in the area of data protection and data 
security and the fears, difficulties and the lack of acceptance of elderly people to use technical 
innovations [4]. However, the core problem is the lack of adequate and profitable cooperative 
business models for the introduction of age-appropriate systems.  
This paper presents the first results of the Project Smart Service Power, which is designed to 
provide intelligent data aggregation and use for innovative functions for age-related technology-
based housing in the quarters as well as enabling a longer stay for elderly or nursing-destitute 
people in their own home. The project "Smart Service Power is funded by the North Rhine-
Westphalian State Government (Germany) and the EU (EFRE). 
 
 

                                                        
1 Ambient Assisted Living (AAL). 

33

mailto:jelena.bleja@fh-dortmund.de
mailto:uwe.grossmann@fh-dortmund.de


 

 

2. Business models 

 
For analyzing business models, we have to look on the value added chain. Fig. 1 shows a typical 
value chain for the AAL sector. The value chain consists of several actors cooperating 
cooperatively for the provision of the service to the end user. Important actors in the AAL area 
are the housing company or the owner of the apartment, health insurance, technical service 
provider, portal provider, data broker, data analyst and the medical service provider. Depending 
on the product or service offered, it may happen that some of the above actors are not involved 
or other actors are added to the value chain [5]. 

 
 
 

 
Figure 1: Typical value chain of AAL sector (according to [5]) 
 
The value chain delivers the key partners involved in the business model. There are a number of 
reference models describing the remaining key structures. The Business Model Canvas from 
Osterwalder and Pigneur is a widely used method for describing business models [6]. The model 
has the nine key components: key partners, key activities, key resources, customer segments, 
value promises, channels, customer relationships, cost-structure and revenue stream. The key 
partners are the partners who are part of the value chain and thus providing the services to the end 
user. Key activities are necessary to offer the service or the product. The key resources contain 
all the important resources that are necessary to carry out the activities. For each customer 
segment, that is every person or organization for who values could be achieved, there is a separate 
value proposition and thus a combination of product and service tailored to the needs of the 
respective segment. The key component "channels" comprises all channels for communication 
with the customer and for transmitting the promised values. The customer relationship component 
describes the form of dealing with the customer. For example, whether the contact with the 
customer should be very personal or an automated service is offered. In the "Cost structure" 
component all variable and fixed costs have to be listed. The description of the revenue stream is 
intended to provide an overview of revenue opportunities and price strategies. The revenue stream 
is usually subdivided into direct and indirect revenues. 
 
3. Business Models for the AAL-Area 

 
The sustainable establishment of AAL products and services in the market requires the 
development of suitable, sustainable, profitable and fair collaborative business models. The 
development of such collaborative business models, which are characterized by the fact that 
several partners cooperate trustfully, although they may also be competitors, is very important in 
the project. In Fig. 3, the individual key actors are illustrated with their activities and services 
related to the Smart Service Power project. 
 

 
Figure 3: AAL-scenario of partners, activities and services used within project Smart Service Power (according 
to [5]) 
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In the normal case, there is a so-called typical process, which is similar for all services to be 
developed. Each individual partner or key partner is responsible for carrying out certain tasks. 
The place of the achievement will be probably the flat of the patient or the nursing-destitute 
person. The housing company is responsible for providing the apartment or the house. After the 
technical service provider has completed the technical installation and equipment of the house, 
the data will be recorded, transferred to the portal, stored and managed by the portal/cloud 
provider. Data are transmitted to the data analyst and potentially anonymously (and aggregated) 
to a data broker. Data are evaluated according to the booked service option by algorithms, which 
are able to detect specific situations and initiate an emergency chain in case of a related event 
being detected [5].  
The Project Smart Service Power has the fundamental advantage that heterogeneous partners 
work together interdisciplinary from the outset along the value-added chain in order to reduce 
costs, optimize processes and open up new markets. The project identifies eight typical situations 
in which services can be offered. They can be divided into the four categories: safety, food/drink, 
cognition and comfort. In the category "Safety", are the use cases "danger of falling" and "changes 
in vital signs". Changes in vital signs means that a regular measurement and checking of certain 
vital data (e.g. pulse, weight) is necessary. In the category food/drink, the use cases "forget eating 
and drinking", so there is a risk of dehydration and quantitative malnutrition and "irregular 
medication". The typical situations "no contact to a doctor" and "relatives are worried", are treated 
in the category cognition, while "wrong nutrition" and "door can not be opened" are in the 
category comfort.   
The Business Model Canvas is intended to be used as an economical business model structure for 
single enterprises. As part of our project, a higher-level view is considered and therefore a 
business model is required for a collaboration of several enterprises. Therefore, the business 
model canvas is not adequate to describe the economic scenario of the project Smart Service 
Power. There is a need for several aspects of an extension of the business model. In the project, 
there are external partners (e.g. insurance companies) who are not key partners in the sense of 
Osterwalder and Pigneur. Nevertheless, they play an important role in the business model. A 
holistic view of the complex service system and the partners involved is required. The business 
model has to be flexible. Additionally further aspects have to be included in the model, such as 
data protection aspects and the location of the service. 
 
4. Cost Savings 

 

Typically, business relations are carried out between two persons, for example, the customer who 
receives a certain service and paid for it and the supplier who provides the corresponding service. 
In health care, however, the different actors and their relationships to one another are much more 
complex. The actors in the health care system are the recipient of services, for example the patient, 
the service provider, for example the medical doctor and the financing sources who financially 
pays for the services [7]. This triangular relationship leads to a large number of possibilities for 
relationships, which in turn results in different applications and services. However, the Business 
Model Canvas do not considers such a consortium of actors as observed in the health care sector. 
This aspect goes beyond the Business Model Canvas and demand an extension.  
 
The long-term care insurance and the social security office can be indirect partners of the business 
model, because they generate positive external effects, if the duration of the stationary care can 
be reduced. Accordingly, the municipalities, insurances and the relatives have a great interest in 
delaying the entry into the stationary care. As a result, they play an important role in the 
development of financing options for age-appropriate assistance systems in addition to other 
actors to be identified. With the help of a developed tool, cost savings can be calculated and 
assigned to different actors. The savings are calculated for a certain period of time (optionally one 
month) in which a person in need of care is able to be longer outpatient rather than inpatient. By 
selecting an appropriate care level and entering additional data, such as the income and assets of 
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the person in need of care, of his partner and his children, cost savings can be calculated. In 
addition, the corresponding costs and cost savings are allocated to the individual cost carriers. 
These calculation tools can contribute to a fair distribution of proceeds and cost savings. They 
also show the advantages for actors who at first glance are not involved in the project. So they 
can be motivated to participate financially in the project. 
 
5. Results and Conclusion 

 

The project Smart Service Power was set up to create the basic preconditions for extending the 
period in which elderly people can stay in their own homes before moving to nursing homes. In 
addition to an intelligent data aggregation and the development of innovative functions in the age-
appropriate technology-based living, suitable, profitable and fair collaborative business models 
are necessary in order to achieve a sustainable establishment. For this purpose, an extension of 
the Business Model Canvas has to be developed as well as solutions for the fair distribution of 
cost savings and revenues. A prepared calculation tool can help to identify indirect partners, to 
demonstrate their advantages and motivate them to participate and support. 
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Abstract:   
 
Globally recognized frameworks (Brundtland, 1987; United Nations, 1972, 1992 and 2015) 
seek to share guiding actions to cope the increasingly unbalanced metabolism of our 
socioeconomic systems that has been creating a burden to natural environment at a planetary 
scale [15] .At a first approach, governments enacted protective environmental legislations to 
enforce stewardship of sustainable development principles to the industry [17]. In the context of 
environmental management systems, Eco-design emerged as a proactive management approach 
that integrates environmental aspects into product design and development and related processes 
(such as purchasing, marketing and research & development) with the aim of reducing adverse 
environmental impacts throughout the product’s life cycle without compromising other essential 
criteria (such as performance, functionality, aesthetics, quality and cost) to assure similar or 
improved services to the end customer [11],[13]. 
 
In 1992, the Dutch government started pilot projects to demonstrate the potential of reducing 
environmental impact through product design. Shortly this initiative broaden into an 
intervention scheme and between 1995 and 1998 about 100 small to medium-sized enterprises 
participated in eco-design programs [6]. Concomitant developments in other European and non-
European industrialized countries and the increasing attention paid by civil and scientific 
societies [14] echoed on the released of eco-product policies worldwide. By 2001, The 
European Commission published the Integrated Product Policy (IPP) which was further 
translated into product-category directives. In the mean time, in Japan, the concept of the 
Design for the Environment (DfE) promoted a legislative approach based on the effective 
utilization of resources (3Rs:Reduce, Reuse, Recycle). While in USA, the Environmental 
Protection Agency (EPA) bridged a broad spectrum of industries and their supply chain through 
eco-design and cleaner production initiatives [9].  
 
Therefore, eco-design’s terminology roots encompass a variety of terms which is still evolving. 
Actually, the multiplicity of designations on the literature corpus include terms such as: design 
for environment (DfE), sustainable product development; sustainable product design; life cycle 
design, green design, sustainable design, life cycle engineering, design for sustainability 
(DfS),environmentally conscious design [3],[ [4],[13] or product eco-innovations [8]. 
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By 2002, the local government of the Basque Country Autonomous Community (CAPV) via 
Ihobe (Environmental Management Public agency) released the Basque Environmental 
Framework Program:-Basque Sustainable Development Environmental Strategy 2002-2020. 
This community located in the Northeast region of Spain stands out from other communities for 
its strong industrial background (29% of the Basque GDP is industrial, page [1]) and the 
greatest concentration of ISO 14001 Spanish registered companies [2]. 
 
The program laid down the basic principles, objectives and commitments to promote an 
integrated product policy that encourage the market to act in the interests of the environment. 
Ihobe committed with financial aid to support auditing and consultancy costs as well as the 
development of project management framework, tools and infrastructures. By 2006, a first 
public-private partnership agreement was reached with 40 companies to facilitate the 
implementation and application of eco-design criteria in Basque industries through the 
execution of pilot projects	[10]  
 
These experimentation reports revealed that the integration of life-cycle thinking in the product 
development processes (PDP) takes play on a dynamic and transdisciplinary ground where 
project management and eco-design approach intertwine. From an institutional logic, projects 
are policy instruments mainly applied to introduce or test new practices, concepts or 
technologies [16]. From an instrumental perspective, project management is one of the three 
areas of decision determinants in product development. The other two areas are product strategy 
and planning and product development organization [3]. 
 
Yet, insights into the knowledge gap between eco-design and project management intersection	
have	been	roughly explored and scarcely researched [3],	[5] . On the one hand, for the last two 
decades, eco-design research has been focused on the development of methods and tools to 
evaluate environmental impacts, revealing potential problems and conflicts and facilitating the 
choice between different aspects through the comparison of eco-design strategies [3], [13]. On 
the other hand, over the past 15 years, several authors argued for a reexamination of theoretical 
foundations, a practical reconsideration of prescriptions and for adopting diverse paradigms or 
methodologies [7], [12]. 
 
Adopting an abductive approach, the purpose of this paper is to analyze the project management 
framework developed by Ihobe to implement an eco-design methodology in the Basque 
industry. Floricel toolbox [7] combines Nicolini's five dimensions of practice and three social 
theories (activity theory, actor–network theory and structuration theory) as an entry point for 
extending and renewing the theoretical and conceptual bases of project management from eco-
design practices. 
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Abstract: This paper sheds light on the identification and classification of critical risks that 
impact the performance of software projects. To achieve project success, it is crucial for 
organizations to develop better understanding of risk management specialist for in software 
development projects. In order to complete this research, we have identified the critical risks 
from literature that occur in software projects. Then pilot survey has been conducted in order to 
validate the findings of literature, purpose of industry survey is to classify identified risks based 
on their occurrence by obtaining opinion of software professionals. After finalizing critical 
software risks from literature and industry survey, data collection has been done via 
questionnaires to find out the association between projects risks and project performance. 
Finally which allow us to develop a model to quantify software related risks “Software Risk 
Quantifying Model” - (SRQM)”. The objective of identifying and categorizing software risks is 
to help project managers and organizations to quickly classify and quantify the implicit 
restraints to project success. 
Keywords: Risk Management, Software Project Performance, Software Risks, Risk Quantify, 
Software Projects, Identification of Risk, Categorizing Risk   
 
1. Introduction 
The software industry is the largest engineering industries, which sold $350 billion software's 
each year. Regardless of the fact that numerous organizations have capitalized money, time and 
energy to develop and improve their software's, but the failure of projects is still very common. 
There are number of factors that results in project failure, poor risk control is one of the critical 
factor leading in project failure. Due to poor success rate in majority of software projects, 
performance improvement and risk management has always been the focus of Software 
industry. According to CHAOS report (2015), it shows that only 29% of the projects have been 
delivered on time, within budget, scope and quality attributes which represents mere 1% 
increase of from 2014 results (Standish Group – CHAOS report 2015). The overall results do 
not evident high project performance (i.e. project is ended on time, in financial plan, with 
satisfying requirements and reliable outcomes). High failure rate of software projects direct to 
address the necessity of more operative risk management. Failure to identify critical software 
risk results in; delaying timely completion of project, loss of revenue, additional software 
development and maintenance costs, possibly of reducing quality and dissatisfied customers.  
Most of the writers have shown different researches voids regarding software risks i.e. different 
studies focused on identifying, classifying and mitigating risk factors (Shan Liu and Lin Wang 
(2014), Taylor (2012), Suprika Vasudeva & Urvashi Rathod (2017)). The relationship between 
project performance and software risks shows contradictory results based on studies of different 
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authors i.e. in 2008 Han & Huang found that user and requirement has direct negative influence 
on software project performance on the other hand other researchers stated their effect as 
indirect (Keil 2013, Wallace (2004b)). 
Such issues are associated to major hands-on glitches because project risks have adverse effect 
on performance in a specific project perspective but may be different impact on other context. 
This discrepancy would inhibit project managers and shareholders from capitalizing redundant 
budgets and resources. Therefore, in this paper we tried to bridge such gaps observed in 
previous researches on identification and classification of software risks. This study led to the 
formation of a framework to identify, classify and quantify critical software risks that impact the 
performance of software projects. The aim of this research is to identify and rank critical risks 
based on their probability of occurrence in software projects, to investigate the influence of 
identified risks on project performance and finally to develop a method to evaluate critical risks 
“Software Risk Quantifying Model (SRQM)” based on work done by Khan and Spang (2013). 
 
2. Literature Review 
This section reviews software project risks from the literature. Since 1981, there are a number of 
studies on software risks that recommend potential software risks. McFarlan (1981) identified 
54 risk related to software projects and introduced 3 dimensions of software risks i.e. project 
structure, technology experience and project size. Boehm (1991) surveyed different qualified 
project managers for identifying software related risks and suggested ten risk factors. Schmidt 
(2001) conducted an international study using Delphi method to collect suggestions from 
various experts from different areas of world i.e. Hong Kong, Finland and USA and identified 
33 soft risk factors which were latterly divided into 14 dimensions of risks. From literature 
Addision and Vallabh (2001) reviewed 14 risks. In 2003 Addision considered risks in the 
development of ecommerce project and showed 28 risk factors and categorized in 10 
dimensions for software risks. Wallace (2004) reviewed 27 risk factors and categorized software 
risks into 6 dimensions. Pare et al (2008) also followed Delphi method to conduct his study and 
conduct findings of 19 Canadian experts and showed results of top ten risk factors for software 
projects. 
It is also supported by many researchers that risk management is an important factor and it is 
largely acknowledged by way of an operative approach to increase project performance (i.e. S. 
Liu & L. Wang (2014); E. Art man, H. Taylor & J. P. Woelfer (2012)). Several authors 
proposed different techniques for risk management; that are related to tools for risk evaluation, 
risk assessment methods and risk ranking. For example in 2015 Pfeiffer proposed model on the 
quantification of risk associated with the project performance mainly on those factors which 
results in the delay in project. Paul, Camastra, & Chandima S.K. (2015) proposed technique for 
the assessment of risk.  H. Iranmaesh focused on the ranking model that ranked the risk factors 
centered on the comparison between the pair wise combination of their probabilities and 
severities.    
From the above discussion and review of literature, it is vibrant that there is requisite to identify 
critical risks in software projects. Especially those risk factors which impact the performance of 
software projects.  
 
2.1.  Most Cited Risks from Literature and Field Study 

Earlier research studies have identified different risks that influence the performance of 
software projects, among those identified risks; user risk, requirement risk, planning & control 
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risk, team risk, technical risk and organizational environment risk are considered to be most 
critical risks and broadly accepted by number of researchers (Wallace (2004); Liu & L. Wang 
(2014)). This list of software risks dominate top risks identified by different authors in various 
studies (S. Liu & L. Wang (2014); E. Art man, H. Taylor & J. P. Woelfer (2012); Wallace 
(2004); Mark Keil, Arun Rai and Shan Liu (2013)). 
As stated earlier the aim of this study is to interpret the findings of literature review and to 
select mostly identified software risks for the model of the study. For identification of critical 
software project risks, we have done review of literature. And then we have conducted industry 
survey in order to validate the findings of literature review. All the factors identified while 
conducting literature review and industry survey are following:  
 
2.1.1. Requirement Risk 

Requirement risk is the major risk in software projects that critically effect project performance. 
Repeatedly changing requirements, improper, insufficient & impracticable requirements rise the 
glitches with a software project. While conducted field study, one of the software professional 
stated that requirement risk impact schedule and financial resources. Poor requirement gathering 
influence the project throughout the software development. Therefore, it is one of the most 
important software risk which is negatively related to project performance.  
 
2.1.2. User Risk 

Another critical risk in software projects are the issues related to users. The deficiency of user 
participation during project development is another utmost mentioned risk in the software risk 
literature. If the outlooks of users headed for a new application are uncomplimentary, it can be 
expected that they will not collaborate during development of software application or project, 
which results in augmented risk of project failure. 
 
2.1.3. Planning and Control Risk 

We found that there are number of various elements regarding planning and control which 
enables riskiness of a project. Poor planning and control often results in impractical schedules 
and budgets and unable to achieve milestones to evaluate either the project is generating the 
planned deliverables. As stated by our interviewee managers with inappropriate schedule 
estimation leads to poor estimation of resources for development effort. This results in the 
extreme schedule pressure that increase project risk.  
 
2.1.4. Team Risk 

Team is one of the most significant part of projects because team is finally accountable for the 
delivery of the project. Acquaintance, skills and capabilities of the project manager and team are 
decisive. Issues interrelated to members of project considered as team risk that can rise 
ambiguity of a project’s outcome; such as inadequate information between members of project 
team, collaboration, motivation, and team communication issues. 
 
2.1.5. Technical Risk 

Factors associated to the technicality of project are very imperative for the successful delivery 
of any software project. Technical risk is stated as exertion of the project being carry out, which 
symbolizes another software project risk. Number of different elements of a project that can 
point out how technical it is, i.e. use of  new technology, processes automated in the execution 
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of project are complex, untested engineering processes and enormous number of essential 
associations to existing systems and peripheral entities. 
 
2.1.6. Organizational Environment Risk 

There are number of factors related to organizational environment that effect the project 
performance. Ambiguity adjoining the organizational environment in which a software project 
takes place, structural politics, the solidity of the business environment, and absence of top 
management provision for a software project leads to poor project performance and hence 
results in project risk.  
 
2.2.  Validation Survey 

From literature we have compiled list of top 25 risks in software project that found to be critical 
in different studies. It was not possible to find the influence of all 25 risks on the software 
project performance, therefore a pilot study was conducted with industry professionals working 
as project managers, team leaders in software development industry. Under this survey, a total 
of 10 professionals were reached out to finalize and validate literature results. List of different 
software risks which were found to be more viewed in literature were given to respondents and 
asked them to select and prioritize those risks which, based on their experience in field and 
observation, they think have relatively more existence and effect on software project 
performance and then we finalized only those risks which have percentage of equal to or greater 
than 60% of selected software risks for further research. 

Table  1 - Findings of Validation Survey 

 
 
2.3.  Software Risk Quantification Model 
Constructed on the findings of literature, field study and the results of data collection through 
survey; we devise a quantifying model “Software Risk Quantifying Method” (SRQM) to 
quantify risks occurred in software projects. Detail of the method developed is provided in 
section 4.1. 
 
2.4.  Research Model and Hypothesis 

Model developed for this research study based on the sources collected through literature and 
field study is as follow: 
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3. Research Methodology 
Based on literature findings and field study results, a list of research questions were developed. 
To check the validity of results: first of all an activity of initial interviews was conducted. For 
interviews we approached the software industry’s experts to gain a deeper knowledge about 
software risks, then survey strategy was used to collect data. The targeted population were 
individuals working as Risk Managers, Project Managers, and Project Team Leads in software 
organizations. The data collection has been done via self-administered questionnaires, and five 
points Likert scale has been used to collect data from participants. The risk managers, project 
managers and respective team leads being part of software industry were approached and 
distributed the questionnaires. In total 200 questionnaires were distributed among the software 
development professionals. Total number of returned valid questionnaires were 177 and then on 
the basis of responses the data analysis has been taken. Reliability analysis has been adopted to 
confirm the quality of data (Saunders, Lewis and Thornhill 2011).reliability analysis has been 
tested using Cronbach α. To perform data analysis on the data gathered from respondents via 
questionnaires, SPSS has been used for data analysis purpose. Insertion of data in SPSS was the 
first step towards data analysis. After insertion of data, the next step was finding descriptive 
analysis. To evaluate the strength of relationship Pearson correlation has been applied and 
Regression analysis has been used for estimating the relationship among dependent and 
independent variables. 
 
4. Results & Discussion 
This section provides the details of results against projected research paper. For demographic 
analysis four facets were considered for analysis i.e. Age, Gender, Qualification and 
Experience. Respondents who contribute their responses, among these 49.2 % have age between 
20 to 30 years, 40.1% have age between 30 to 40 years, 9.6 % have age between 40 to 50 years 
and 1.1 % have age older than 50. In case of gender, who contribute their responses, among 
these 78.5 % are male respondents and only 21.5% are of females. Regarding qualification 
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details, on the basis of responses received 1.1 % were intermediate, 48.0 have bachelor’s 
degree, 48.0 % have master’s degree and about 2.8 % respondents have other degree i.e. PhD’s 
or any other certifications. For work experience details, which ranges from less than 2 years to 
greater than 10 years. On the basis of responses received 14.1% have less than 2 years of 
experience, 43.5% have experience between 2 to 5 years, about 28.8% have experience greater 
than 5 years and less than 10 years and 13.6% respondents have experience greater than 10 
years.             

Table  2 - Reliability Statistics 

Cronbach's Alpha N of Items 

.801 7 

As shown above in table 2 that value for Cronbach alpha is 0.801 which shows that data is 
reliable. Findings of the correlation analysis depicts that all the correlation between dependent 
and independent variables are negative and significant. 
The table 3 shows that the value of R square is 0.776 which specifies that the 6 independent 
variables (risk factors) are bringing about the 77% change in the dependent variable (project 
performance). 

Table  3 – Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the Estimate 

1 .881a .776 .768 2.17422 

 
Table  4 – Coefficients and Significance 

Model 

Unstandardized 
Coefficients 

Standardize
d 

Coefficients t Sig. 

B 
Std. 

Error 
Beta 

(Constant) 36.062 1.005 35.889 .000 

User Risk -.210 .091 -.157 -2.316 .022 

Requirement Risk -.235 .099 -.186 -2.368 .019 

Planning & Control Risk -.259 .092 -.220 -2.826 .005 

Team Risk -.196 .082 -.155 -2.387 .018 

Technical Risk -.329 .119 -.255 -2.766 .006 

Organizational Environment 
Risk 

.020 .090 .015 .223 .824 

Table 4 represents that beta coefficient values and significance against each variable. Findings 
show that user risk is significant and negatively related to Software project performance (β = -
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0.157, p < 0.05). The findings are similar to the results obtained by Shan Liu (2016), Lin Wang 
& Shan Liu (2014) and Mark Keil & Arun Rai (2013). Similarly, during our interview session 
with industry experts; one of the professional admitted that in many cases users are reluctant to 
give feedback on time which results delays in development of project. User risk depicts that the 
software professionals must diagnose various impacts of risks on project performance and need 
to minimize them so that they can gain high performance that will lead in achieving ultimate 
goals.  
In case of requirement risk it is shown that the beta value is negative and significant (β = -0.186, 
p < 0.05). By ensuring acceptance; our objective has been achieved. The findings are similar to 
the results obtained by Shan Liu (2016), Lin Wang & Shan Liu (2014) and Mark Keil & Arun 
Rai (2013). This result implies that software companies which take requirement risk in 
consideration and take precautionary measures to minimize this risk reach out to achieve high 
project performance and less failure. During interview with our industry professional it was 
stated that feasibility study for gathered requirements is the most important task as whole 
development depends on the requirements defined by customers. Once clear and defined 
requirements are communicated to project team it is easy to manage and develop project on 
time. Requirement risk depicts that the software professionals need to minimize critical risk like 
requirement risk that results in low performance, by minimizing this risk it will lead in 
achieving ultimate goals. 
The findings for planning & control risk are similar to the results found by Shan Liu (2016), Lin 
Wang & Shan Liu (2014) and Mark Keil & Arun Rai (2013). This result implies that planning 
& control risk cannot be ignored and IT companies should keep in mind that favorable planning 
and control is an important factor in success. Planning and control for project is the key factor to 
achieve project goals. As planning phase is the most important part of software development 
life cycle if every task is planned well and you have control strategy for any uncertain 
circumstance you can easily get out of any problem occurred in project (stated by interviewee). 
Team Risk is significant and negatively related to Software project performance (β = -0.155, p < 
0.05). Findings implies that software companies which take team risk in consideration and take 
precautionary measures to minimize this risk will reach out to achieve high project performance 
and less failure. To avoid team risk, project managers should enthusiastically share their ideas 
and norms to their teams and build trust between team members and need to improve good 
relationship with their project team members (Chaudhary and Sabherwal 2003). 
Beta value for technical risk is also negative and significant (β = -0.255, p < 0.05). In the case of 
technical risk we can see that among all identified risks highest beta value is for technical risk 
which shows that in context of Pakistan technical competence is low as compared to other 
developed countries. This result suggests that technical risk has greater influence on software 
projects which effects their performance. To minimize technical risk, better reliance on formal 
control approaches would be a better choice to mitigate technical risk (Kirsch 1997) from 
software companies. Project managers need to define procedures and techniques to execution of 
project and then evaluate outcome element project performance by considering to what extent 
the define procedures and processes are followed (Kirsch 2002). 
For organizational environment risk, beta value is positive and not significant (β = 0.015, 
p>0.05). Which shows contradictory results against our intended objective. It is supported by 
some authors that organizational environment can be vary based on cultural differences between 
countries and even between organizations. Effect of organizational environment on project 
performance in accordance with one more study stated that organizational environment is not 
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directly associated to project performance (Khalifa 2013). Due to unfair responses from 
respondents this might be rejected as well. 
4.1.  Software Risk Quantifying Model (SRQM) 

Software risks identified from the literature and field study are considered here; as the findings 
of this study depicts that user risk, requirement risk, planning and control risk, team risk, 
technical risk and organizational environment risks are critical risks in software projects which 
are negatively related to project performance. The results are based on the data collected 
through survey for this study. Mean and standard deviation values against each identified risk 
has been calculated. 
The software risk quantifying model (SRQM 1000) is an initial approach to devise a model to 
quantify risks occurred in projects in software sector. The selected value 1000 for index is 
considered here to visibly distinguish small gaps in values against software risks. For the 
development of this tool we are considering here 3 point rating scale against each components 
of risks. Evaluator has to mark the influence of each risk from 1 to 3 whereas 1 shows no effect, 
2 represents moderate effect and 3 represents high effect. The total of all values rated by 
evaluator against each item of risk results in interim value of risk for a specific risk. The index 
value determines the amount of risk occurred in an organization or on specific project. 
Below Table 5 represents the findings used to calculate the value of index forSRQM. First 
column contains the software risks that found to be most critical, second column contains total 
value against a risk, these values are the sum of total values against components of a particular 
risk. Third column shows the multiplier value that can be calculated as follows; we have 
calculated maximum value against each risk, maximum value can be calculated by taking mean 
of a risk divided by sum of all risks and multiply by 1000 index value; for example here we are 
considering user risk value as an example: 

(User Risk/Sum of all risks) * 1000 
Mean for user risk = 3.0989;   Sum of all risks = 18.2;   Index value = 1000 

(3.0989/18.2)*1000 = 170 
170 is maximum value against user risk. In this study user risk has 5 components and if each 
item has high impact, value will be 5*3 = 15, and here we are considering it as 15. Next step is 
to divide the maximum value of risk with this value that is: 

170/15 = 11.33 (multiplier against user risk) 
Software specific results will be calculated by multiplying interim value with multiplier i.e. 
I*M.  

Table  5 - SRQM Calculations 

Software Risks 
Interim 

Results (I) 
Multiplier 

(M) 
I*M 

Max 
value 

User Risk 13 11.33 147.29 170 

Requirement Risk 10 11 110 165 

Planning & Control Risk 11 11.13 122.43 167 

Team Risk 12 11.27 135.24 169 

Technical risk 11 11.07 121.77 166 

Organizational Environment Risk 9 10.67 96.03 163 

SRQM Index Value Total 732.76 1000 
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Generally in SRQM, the greater the value shows that a project has high risk and it’ll be more 
risky for project manager to manage such project. This model gives important information 
against risk associated with software projects that effect project performance and lead to project 
failure. 
 
5. Conclusion 
In this paper we have identified and classified critical risk factors occurred in software projects 
and their association with project performance. We found that there is negative association 
between software risks and project performance which means that increase in software risk 
results in poor performance. This result implies that to enhance the project performance it is 
important to minimize critical risks. To achieve high project performance and less failure; 
software companies should take risk in consideration and take precautionary measures to 
minimize critical risks. Software Risk Quantifying Model (SRQM - 1000) index values can aid 
as significant indicator to evaluate and quantify risks on software projects. This model can help 
project managers in project planning and formulating proactive risk mitigation strategies to 
enhance their project performance. Project managers need to critically classify and quantify the 
implicit constraints to project success. Hence software sector need extreme level of risk 
management to enhance project performance that lead an organization to achieve its ultimate 
goals. 
 
6. References 
[1] Barki, H., & Suzanne Rivard, J. T. (2001). An integrative contingency model of software 
project risk management. Journal of management information systems, 17(4), 37-69. 
[2] B. Hughes, and M. Cotterell. Software Project Management 4th ed, pp. 147, 1996, McGraw-
Hill (UK). 
[3] B.W. Boehm. “Software Risk Management: Principles and Practices”, IEEE Software vol 8, 
number 1, pp.32-41,1991. 
[4] Elzamly, A., Hussin, B., & Salleh, N. M. (2016). Top Fifty Software Risk Factors and the 
Best Thirty Risk Management Techniques in Software Development Lifecycle for Successful 
Software Projects. International Journal of Hybrid Information Technology, 9(6), 11-32. 
[5] F. Tüysüz , C. Kahraman , Project risk evaluation using a fuzzy analytic hierarchy process: 
Anapplication to information technology projects, Int. J. Intell. Syst. 21 (6) (2006) 559–584 . 
[6] F. MCFarlan. “Portfolio approach to information systems” Harvard Business Review, vol 
59, number 5, 1981, pp.142-150 
[7] G. Pare, C. Sicotte, M. Jaana, and D. Girouard. “Prioritizing Clinical Information System 
Project Risk Factors: A Delphi Study”, Proceeding of the 41st Hawaii Conference on System 
Sciences -2008, pp.1-10. 
[8] Huang, S. J., & Han, W. M. (2008). Exploring the relationship between software project 
duration and risk exposure: A cluster analysis. Information & Management, 45(3), 175-182. 
[9] H. Iranmanesh , S.N. Shirkouhi , M.R. Skandari , Risk evaluation of information technology 
projects based on fuzzy analytic hierarchal process, World Acad. Sci., Eng. Technol. 40 (2009) 
351–357 . 
[10] Jiang, J. J., & Klein, G. (1999). Risks to different aspects of system success. Information & 
Management, 36(5), 263-272. 
[11] Keil, M., Rai, A., & Liu, S. (2013). How user risk and requirements risk moderate the 
effects of formal and informal control on the process performance of IT projects. European 
Journal of Information Systems, 22(6), 650-672. 
[12] Kardes, I., Ozturk, A., Cavusgil, S. T., & Cavusgil, E. (2013). Managing global 

48



 
	

megaprojects: Complexity and risk management. International Business Review, 22(6), 905-
917. 
[13] Liu, S., & Wang, L. (2014). Understanding the impact of risks on performance in internal 
and outsourced information technology projects: The role of strategic importance. International 
Journal of Project Management, 32(8), 1494-1510. 
[14] Liu, S., & Deng, Z. (2015). How environment risks moderate the effect of control on 
performance in information technology projects: Perspectives of project managers and user 
liaisons. International Journal of Information Management, 35(1), 80-97. 
[15] Liu, S. (2016). How the user liaison's understanding of development processes moderates 
the effects of user-related and project management risks on IT project performance. Information 
& Management, 53(1), 122-134. 
[16] Liu, J. Y. C., & Yuliani, A. R. (2016). Differences Between Clients’ and Vendors’ 
Perceptions of IT Outsourcing Risks: Project Partnering as the Mitigation Approach. Project 
Management Journal, 47(1), 45-58. 
[17] L. Wallace and M. Keil. “Software Project Risk and their Effect on Outcomes”, 
Communication fo the ACM, vol 47 number 4, pp. 68-73, 2004. 
[18] Muriana, C., & Vizzini, G. (2017). Project risk management: A deterministic quantitative 
technique for assessment and mitigation. International Journal of Project Management, 35(3), 
320-340. 
[19] Nidumolu, S. (1995). The effect of coordination and uncertainty on software project 
performance: Residual performance risk as an intervening variable. Information Systems 
Research, 6(3), 191-219. 
[20] Pfeifer, J., Barker, K., Ramirez-Marquez, J., Morshedlou, N., 2015. Quantifying the risk of 
project delays with a genetic algorithm. Int. J. Prod. Econ. 170, 34–44. 
[21] Qazi, A., Quigley, J., Dickson, A., & Kirytopoulos, K. (2016). Project Complexity and 
Risk Management (ProCRiM): Towards modelling project complexity driven risk paths in 
construction projects. International Journal of Project Management, 34(7), 1183-1198. 
[22] R. Schmidt, K. Lyytinen, M. Keil, M. and P. Cule.“Identifying Software Project Risks: An 
International Delphi Study”, Journal of Management Information Systems vol 17, number 4, pp. 
5-36, 2001. 
[23] Rodríguez, A., Ortega, F., & Concepción, R. (2017). An intuitionistic method for the 
selection of a risk management approach to information technology projects. Information 
Sciences, 375, 202-218 
[24] Rodríguez, A., Ortega, F., & Concepción, R. (2016). A method for the evaluation of risk in 
IT projects. Expert Systems with Applications, 45, 273-285. 
[25] Shrivastava, S. V., & Rathod, U. (2017). A Risk Management Framework for Distributed 
Agile Projects. Information and Software Technology. 
[26] Schmidt, R., Lyytinen, K., & Mark Keil, P. C. (2001). Identifying software project risks: 
An international Delphi study. Journal of management information systems, 17(4), 5-36. 
[27] Spang, K., & Khan, R. A. (2013, September). Towards measuring the country specific 
project risks. In Intelligent Data Acquisition and Advanced Computing Systems (IDAACS), 
2013 IEEE 7th International Conference on (Vol. 2, pp. 560-565). IEEE. 
[28] T. Addision and S. Vallabh, S. “Controlling Software Project Risks – an Empirical Study 
of Method used by Experience Project Managers”, Proceeding of SAICSIT 2002, pp.128-140. 
[29] T. Addision.“E-Commerce Project Development Risks: Evidence from a Delphi survey”, 
International Journal of Information Management vol 23, number 1, pp. 25-40, 2003. 
[30] Taylor, H., Artman, E., & Woelfer, J. P. (2012). Information technology project risk 
management: bridging the gap between research and practice. Journal of Information 
Technology, 27(1), 17-34. 
[31] Wallace, L., Keil, M., & Rai, A. (2004). Understanding software project risk: a cluster 
analysis. Information & Management, 42(1), 115-125. 
[32] W.M. Han and S.J. Huang.“An Empirical Analysis of Risk Components and Performance 
on Software Projects”, The Journal of Systems and Software vol 80 number 1, pp. 42-50, 2007. 

49



RISK MANAGEMENT AND THE AGILE APPROACH  

Prof. Dr. Wolfgang Tysiak  

University of Applied Sciences and Arts Dortmund 

Faculty of Business Administration 

Emil-Figge-Straße 44 

D-44227 Dortmund 

Tel. 0049-(0)231-755-4996 

Wolfgang.Tysiak@FH-Dortmund.de 

 

 
Key words: project scheduling, risk management, Monte Carlo simulation, agile Methods. 

 

Abstract: There are various methodologies in project management that are collectively known as ‘agile’, as they promote 

the values of the ‘agile manifesto’ and they are consistent with the principles mentioned there. One main idea is that new 

challenges not require an anticipatory approach, but more an adaptive project management. If you follow this guideline 

consequently to the final end, you might come to the illusion that risk management seems to be no longer needed in an 

adaptive and iterative process. In other words: You ignore risks until they manifest into issues!  

We want to show in this contribution that you still need to perform risk management even in connection with agile 

approaches. Especially Monte Carlo simulation should be mentioned here as an appropriate tool to use in this context. 

 

 

1. Introduction and Background 

 

Although we can suppose that even the construction of the pyramids in Egypt must have had some kind of 

project management, modern project management came into being about fifty years ago. Project management 

societies were founded in different countries (USA/Project Management Institute (PMI) in 1969, 

UK/Association for Project Management (APM) in 1972, Germany/Deutsche Gesellschaft für Projektmanage-

ment (GPM) in 1979) and during the second half of the 20th century we could perceive a huge development in 

methods, tools, approaches, and models. The number of textbooks increased dramatically, some organizations 

established their own standards (like PMBOK, Prince2 etc.), and the topic ‘project management’ was 

omnipresent. On the other hand in some sense it evoked an impression that it became overloaded, inflated, 

inflexible, and too complex.   

Since the focus of this paper is risk management in projects, let us look especially into that development a little 

more in detail:  

- In the late 50’s PERT was introduced into project management (c.f. [1], [2]), developed by the United States 

Navy together with the OR department of Booz, Allen, and Hamilton. The purpose of this development has 

been to support the deployment of the Polaris-Submarine weapon system (c.f. [3]). PERT on the other hand is 

based on the Critical Path Method (CPM) that was invented by DuPont (c.f. [4]). CPM assumes deterministic 

durations of the different activities, but using PERT we choose beta distributions for the durations, usually 

estimated by so-called three-point estimates (optimistic, most probable, and pessimistic durations). In that way, 

PERT was the very first – but tiny – step into the right direction. Later on, this PERT approach was modified 

to GERT (graphical evaluation and review technique) and SCERT (synergistic contingency evaluation and 

review technique). 

- In the early 90’s there was a shift in the perception of risk: Risk was no longer seen as something that only 

leads to negative effects, but as a synonym to “uncertainty”. Therefore risks can be seen bad or good: a threat 

or an opportunity. 

- In the first decade of the third millennium there was an increasing interest in risk management in projects. 

For example, the number of members of the RiskSIG (risk management special interest group, founded in 

1986) of the APM grew between 2004 and 2011 from 350 to 2,700 (c.f. [5]).  

- Nowadays risk management in projects has become one of the 10 knowledge areas of PMBOK (Project 

Management Body of Knowledge, [6]) and covers 6 of the almost 50 processes. Like the whole discipline 
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‘project management’, risk management in projects evoked the impression to become overloaded, more 

complex, and by this catchier to handle.      

 

 
2. Agile Methods 

 

In the light of that development in project management a group of 17 participants of a conference in Utah in 

the year 2001 discussed, compiled, and signed a manifest that later on became famous as the ‘Manifesto for 

Agile Software Development’ (c.f. [7]).  

  

“We are uncovering better ways of developing software by doing it and helping others do it. 

Through this work we have come to value: 

 

• Individuals and interactions over processes and tools 

• Working software over comprehensive documentation 

• Customer collaboration over contract negotiation 

• Responding to change over following a plan 

 

That is, while there is value in the items on the right, we value the items on the left more”. 

 

Remarkable is the fact that the signatories mentioned in the postscript that they do not want to move into 

extremes, but want to focus more on the flexible aspect of processes. Afterwards several agile project 

management approaches were generated, one of the most popular of them seems to be the so-called “scrum” 

approach (c.f. [8], [9]). This approach is characterized by several pre-sets (e.g. the different roles of the product 

owner, the team, and the scrum master) and especially a clearly defined time management. The whole workload 

of the project is broken down into work packages for the next ‘sprint’. Such a sprint usually covers a period of 

8 to 30 days. And within this period there is a daily ‘scum’ meeting. By this the main idea is the adaptive and 

iterative line of action. The whole team is able to permanently react to things that occur over time and therefore 

this approach is very flexible (see fig. 1). 
 

Figure 1. The scrum framework (adapted from [10]) 

 

On the other hand it is quite irritating to find statements on the internet like the following (and these are 

quotations, intentionally given here without reference): 

- “This has led many to believe that risk management is irrelevant in an iterative model. Some follow 

the approach of ignoring risks until they manifest into issues; they then manage them through the 

natural sprint progression.”  

- “Risk management is an important part of both PMBOK/PMI and Prince2. Most agilists on the 

contrary find separate formal risk management in agile practices unnecessary, as agile inherently 

addresses risks and mitigates them continuously.” 
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- “One can debate the need for spending additional amount of time in firming up schedules when agile 

has the inherent flexibility about keeping timeline fixed while ensuring only high priority items get 

delivered.” 

 

Obviously some people have not read (or forgotten) the last sentence of the ‘agile manifest’ and do believe 

that this iterative, adaptive approach substitutes an elaborated planning and especially risk management.  

 

 

3. Comparison to Machine/Job Scheduling 

 

In some sense this reminds those of us, who witnessed, followed, or tracked the developments in production 

and operations management, that a similar process happened there. In the beginning, the dominating perception 

was that everything can be analysed and planned and that it depends mostly on the available computer 

performance to calculate the optimal schedule for the execution of a set of orders. The aim was to get via MRP 

(manufacturing resource planning) a totally integrated CIM (computer integrated manufacturing) in which 

each order is pushed through the production system. But because of the increasing complexity, the high 

fragility in relation to any disturbance (“butterfly effect”), and the handling of uncertain events, another 

development took place, mostly initiated in the Asian countries. In this approach orders were not pushed 

through the system, but rather pulled. This approach was characterized by terms like Kanban, just-in-time, and 

lean management.  

In some sense you can interpret this development, as if you “overshot the mark” and had to move back. In this 

case it sometimes happens that the pendulum that moved too far is then swinging back even too far into the 

opposite direction. In the end you have to come to the conclusion that each situation needs its own individual 

approach somewhere in between and that there is not one unique approach that always fits best. You have to 

decide this again and again and adjust your specific ‘hybrid’ approach to your specific environment.  

 

 

Figure 2. Development in production and operations management (own source)  

 

But since these experiences have already been made in operations management, let us try to learn from them 

in project management. 

 

 

4. Example: Pitfall Traps because of Blinders 

 

To illustrate the necessity of planning and the danger of a purely adaptive approach, we adopt one of the 

examples that have been created in the context of the discussion in production and operations management and 

that are now known as “Graham’s anomalies” (c.f. [11]). For the sake of simplicity, a deterministic case has 

been chosen here, in the sense that no uncertainties of the parameters are assumed. 

hybrid schemes
(CONWIP, BOA…)

push schemes
(traditional)
(MRP, OPT, queuing models, … 

pull schemes
(lean)
(Kanban, JIT…)
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Suppose that we have a project that contains seven activities with the necessary (deterministic) durations and 

the predecessor relations given in fig. 3.          

     

 activity predecessor duration  

 A - 4  

 B - 2  

 C B 2  

 D A 5  

 E A, C 5  

 F D, E 10  

 G C 10  
     

Figure 3. The first example project (based on [11])  

 

To handle this project we deploy two teams that are able to perform each activity, but only one activity per 

team at the same time. If these teams behave in a purely adaptive way, which means that each team consistently 

takes over the next available task, we get the schedule given in fig. 4 with a total duration of the whole project 

of 19 units. 
 

 
 

Figure 4. The first example with the adaptive approach (based on [11]) 

 

If we now succeed in improving the project in that way that we can shorten the duration of each activity by 1 

unit, we get the modification of the project that is shown in fig. 5. 

activity predecessor duration step 1

A - 4

B - 2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

C B 2 team 1 A A A A

D A 5 team 2 B B C C

E A, C 5

F D, E 10

G C 10

activity predecessor duration step 2

A - 4

B - 2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

C B 2 team 1 A A A A D D D D D

D A 5 team 2 B B C C E E E E E

E A, C 5

F D, E 10

G C 10

activity predecessor duration step 3

A - 4

B - 2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

C B 2 team 1 A A A A D D D D D F F F F F F F F F F

D A 5 team 2 B B C C E E E E E G G G G G G G G G G

E A, C 5

F D, E 10

G C 10
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Figure 5. Modification of the first example (based on [11]) 

 

Solving this modified project in exactly the same adaptive way, now leads to the schedule given in fig. 6. It 

can be seen that although the total workload decreased from 38 units to 31 units (c.f. fig. 5) the duration of the 

project increased from 19 units to 20 units. On the other hand one would have expected that having a workload 

of 31 units and 2 available teams, it would be possible to execute the project within 16 units. And indeed: This 

is possible! To achieve this, one team needs some idle time short after the start in order that everything fits in 

the end (fig. 7). But unfortunately the adaptive approach is not able to handle this. It is not the question to have 

a planning process or not – it is the kind of planning that matters!  

 
 

 
 

Figure 6. Solving the modified example with the adaptive approach (based on [11]) 
 

activity predecessor duration step 1

A - 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

B - 1

C B 1 team 1 A A A

D A 4 team 2 B C

E A, C 4

F D, E 9

G C 9

activity predecessor duration step 2

A - 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

B - 1

C B 1 team 1 A A A

D A 4 team 2 B C G G G G G G G G G

E A, C 4

F D, E 9

G C 9

activity predecessor duration step 3

A - 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

B - 1

C B 1 team 1 A A A D D D D E E E E F F F F F F F F F

D A 4 team 2 B C G G G G G G G G G

E A, C 4

F D, E 9

G C 9

activity predecessor duration activity predecessor duration

A - 4 A - 3

B - 2 B - 1

C B 2 C B 1

D A 5 D A 4

E A, C 5 E A, C 4

F D, E 10 F D, E 9

G C 10 G C 9

Σ 38 Σ 31
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Figure 7. Optimal solution of the modified example (based on [11]) 

 

 

 

5. Monte Carlo Simulation and Risk Management 

 

After having illustrated that a planning and especially risk planning process is quite useful - if not necessary – 

let us view, which kind of risk management might fit into an agile oriented process. Since agile oriented 

processes possess its special timing, the used tools have to be easily applicable with little effort in the sense 

that they can be used during a sprint or even within a scrum meeting, without the consultation of external 

specialists or the use of specific software. Therefore we favour Monte Carlo simulation, since it creates a plain 

output in form of distributions instead of non-transparent indices that need interpretation. Additionally these 

simulations have to be performed with a tool that is well-known to most of us and that can be handled by most 

– if not all – of the team members. Excel belongs to this kind of tools.  

Let us try to give an impression of possible applications with the following more complex example project 

(fig. 8). Here the durations of the individual activities are assumed to be uncertain and given by three-point 

estimates (optimistic (OD), most probable (MD), and pessimistic durations (PD)).    

   

Activity Predecessors OD MD PD 

A - 2 3 4 

B - 3 6 9 

C - 2 5 10 

D - 4 6 9 

E A, B, C 3 7 10 

F C, D 2 7 9 

G E 2 3 4 

H E, F 3 6 8 

I F 3 5 9 

J F 2 7 10 

K G, H, I 2 6 8 

L I, J 3 5 8 

 

Figure 8. A fictitious project plan (c.f. [12]) 

 

activity predecessor duration step 1

A - 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

B - 1

C B 1 team 1 A A A

D A 4 team 2 B C

E A, C 4

F D, E 9

G C 9

activity predecessor duration step 2

A - 3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

B - 1

C B 1 team 1 A A A D D D D F F F F F F F F F

D A 4 team 2 B C E E E E G G G G G G G G G

E A, C 4

F D, E 9

G C 9
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With a little experience it takes about one hour to create a Monte Carlo simulation model with Excel for this 

project. This effort might of course increase if the project becomes larger or more complex (e.g. if there are a 

lot of incorporated conditions or correlations (c.f. [13], [14]), but it remains manageable within a reasonable 

timeframe. Additionally you have to keep in mind that this creation of the model has to be done only once in 

the beginning. In this example we have chosen beta distributions for the expansion of the three-point estimates, 

which is quite easy because of the built-in functions of Excel. The employment of the model is of course as 

easy as any use of Excel sheets: You simply change parameters, recalculate and notice the changes. 

The first instance that can be shown with the model is the probability of an activity to be critical. Therefore we 

create 10,000 simulations (which only takes seconds of computing time) and calculate how often an activity 

belongs to the critical path (c.f. fig. 8).     

  
Figure 8. The critical field (number of times (out of 10,000) that a node is critical) (c.f. [14]) 

 

 

Similar to the above given example with the two teams, we could be interested which activities overlap in time, 

so that they have to be executed (at least partly) simultaneously. In fig. 9 the probabilities of an overlap in time 

are given. Other figures (like the average length of such an overlap) can also easily be created.     
 

        
 

Figure 9. Probabilities of overlap (own source) 

 

As a third illustration of the application of such a model, we want to point out that you are able to permanently 

maintain the model, update the parameters over time, and consider the consequences. Fig. 10 sketchily shows 

such a process, where the actual values are updated each 5 days and the changes in the distribution of the 

duration of the whole project are presented. Obviously the standard deviation decreases over time.  

These are only three possible instances to show that this approach may provide very useful information in a 

very short and easy way. Each project will of course generate its own desirable or required analyses.   
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Figure 10. Development over time (own source) 

 

 

6. Conclusions and Remarks 

 

Although sometimes people argue that a sophisticated project planning and especially risk management 

planning can be substituted by an agile approach, we illustrated that a pure adaptive line of action might be 

quite dangerous. Therefore even in agile oriented approaches planning is still useful.  

Especially in the context of risk management planning, everybody should be aware that ignoring risks also 

means the omitting of chances, because uncertainties always cover both tails of the distribution: threats and 

chances. 

Additionally the fact that one approach moved too far into an extreme direction, should not lead to an attitude 

to move into the opposite extreme. It normally makes more sense to mitigate the extreme approaches: There 

are a lot of interesting colours between black and white – we need hybrid models that use a mix of the best 

tools of all known approaches.   

One tool that fits quite well into the agile methodology is the Monte Carlo simulation, especially performed 

with Excel. It is well-known, most people are familiar with it. It is very flexible, analyses can be done very 

fast and by the team members themselves. Therefore it also might be useful to invest further research in making 

these simulation models more and more realistic. As the example mentioned in the beginning suggests, also 

the extension of the critical chain approach could be interesting in that context. But you should always keep in 

mind the conflict between complexity and applicability and of effort and benefit.    
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1. Introduction 
 

Globalization is one of the most important aspects in our general private life (mixture of 

the different human population of the world, traveling, consumption of international 

goods) in our business life of enterprises (global purchasing and production, growth 

means internationality) and in this move also project management goes global. Global 

or international projects have impact not only on the language we need to harmonize in 

order to understand each other in projects. It is crucial to understand pitfalls of 

internationality (Lück, 2004, p. 79; Macharzina, 1989, p. 242), to handle economic 

aspects like different currencies, national inflation rates in countries involved or 

decision taking under different political dangers or chances. Other aspects than 

economic (different cultures, different behavior of international clients, international 

corporate governance in projects) will not be discussed in this essay. Within the 

economic aspects the main focus will be related to steering and controlling projects so 

the economic task to lead projects to success – other economic aspects of business 

administration, taxation, information management, finance or human resources will not 

be touched. 

 

In chapter two a structured overview of the important aspects will be given while in 

chapter three the toolbox will be developed. A summary will be given in chapter 4. 
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2. Overview of Economic Aspects in International Project Management 

 

In the beginning we have to distinguish general economic aspects (not content of this 

article) and controlling aspects in international projects (content of this article). General 

economic aspects in internationality are for instance the slope of taxes between 

countries (Macharzina, 1989, p. 123). A lot of projects were undertaken because of tax 

savings in tax havens. This aspect is a project reason or a motivation and not a special 

technical aspect of controlling. Other items like different prices for international goods 

also will not be touched in this article because again they are motivation of international 

projects (for example to move production to low-salary-countries) and not controlling 

technique. A lot of more points like customs, international financing or international 

risk-sharing could be mentioned: again we can evaluate it as project motivation not as 

technique of controlling. 

 

In this chapter we will follow the flow of project management from the first project 

decision till the last report about the reached project success in order to identify the 

important stops where internationality needs to be observed and analyzed in a special 

way. We will stop and have a deeper analysis in this essay, if the project controlling will 

be affected. Controlling tools like reports, balance sheets or business cases will be 

analyzed. These described stops consecutively numbered from A. till F. then will be 

used to structure the detailed work in chapter 3.  

 

Project controlling starts with decision taking after the ideas for a project grew 

(Wetekamp, 2016, Page 183 – 236). After the initiation of a project decision taking is 

the first filter in which from my experience 90 % of project ideas die because of a 

missing high probable economic success. The economic background of project 

decisions is caused by internationality and therefore we care about (A.) business cases 

in international project management. 

Part of an economic decision is the international tax slope. These tax-differences 

themselves are important for projects (Wehrheim, 2007, Page 548) but as mentioned 

above it is one motivation to start international projects and because of this we will not 

discuss it further. But the (B.) influence of taxes on WACC (Weighted Average Costs of 
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Capital) has to be analyzed in controlling because we need to find the right WACC to 

do the right decisions.   

Still in the beginning of Project Management we have to plan the project. For this we 

need to understand the problem of (C.) different currencies within one project and (D.) 

inflation in different countries (Wehrheim, page 501 ff.).   

After project start we care about forecasting and counter steering but these actions are in 

general the same in national or international projects. The content of forecasting e.g. is 

different (for example different exchange rates) but these differences we will discuss in 

C. and D. and not alongside the controlling steps like planning or forecasting.  

During the project we collect services from our international acting enterprise and we 

need to charge fees for these cross-border-services in order to fulfill rules of 

international bookkeeping and taxation. Transfer prices are defined as the price for 

internal cross-border-services. So we have to use (E.) transfer prices between our 

international parts of our enterprise within the project – Transfer prices have influence 

on cash out (taxes) and therefor on our project success.  

At the end of a project we need a good reporting but as mentioned above the affected 

issues (currencies, inflation) if we analyze in other chapters already – a good reporting 

in general does not differ in internal national or international reports. But one special 

report is very much affected by different national rules: the F) valuation of our project 

investment in our balance sheet. There are a lot national differences in bookkeeping 

which causes the need to book in two dimensions: national law and law of headquarter. 

 

(A.) Business Cases in International Project Management 

(B.) Influence of taxes on WACC 

(C.) Different Currencies within one Project 

(D.) Inflation in Different Countries 

(E.) Transfer Prices between our International Parts of our Enterprise 

(F.) Valuation of our Project Investment in our Balance Sheet 
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3. The Toolbox of Economic International Project Management 

 

Based on the above deduced agenda we will focus now in detail on the influence of 

internationality on project controlling. 

 

3.A Business Cases in International Project Management 

 

A Business Case (BC) is a “money-picture” of a project. It shows the financial outcome 

of a project and is needed to evaluate and adjudicate upon the project from a financial 

point of view. If the project starts and finishes in a narrow time frame of a few days or 

weeks like managing an event we can just add plusses and minuses of cash and if the 

positive result is huge enough we can perform the project. In business life projects have 

often a duration of several years or after we finish a project it has a long duration of 

harvest time. In this case we cannot add Euros of this year with Euros in 20 years so we 

use NPV-Calculations which take into consideration the different value of money in 

different years. (Kruschwitz, Lutz, p. 52 ff; Hax, p. 9 ff, 1993). 

 

In this chapter we want to discuss two of three aspects of international Net Present 

Value (NPV) Calculations which is the influence on WACC and the data quality. 

“Aspect three” (taxes) will be discussed in chapter 3.B. 

 

WACC in International Projects  

The Cash of each period (Ct) is discounted with the interest rate “r” as an opportunity 

interest rate of the company. First we need to describe in a few sentences what WACC 

means: 

 Expressing the costs of capital of the company 

 calculations for capital costs as one of the cost types for complete calculations 

for prices of products and projects 

 Target setting for companies for Earnings before Interests and Taxes (EBIT) (by 

multiplying with the used capital) 

 Expressing the minimal internal target for all activities/projects of the company 

 calculation rate in NPV  
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 Based on opportunities of capital allocation (inside out) and shareholders 

expectations (outside in) 

 (Wetekamp, 2016, p 114) 

 

The calculation of WACC normally is calculated as the average interest rate between 

equity and loans of a company. We can add a surplus for risky businesses and a surplus 

for business abroad. So we get this formula: 

 

r = WACC = iE * aE + iC *aC  + za  + zr  

with 

iE  = expected interest on equity 

aE  = share of equity  

iC   = expected interest on credits  

aC  = share of credits (by aE + aC = 1) 

za   = extra charge for investments abroad 

zr    = extra charge for risky investments 

 

Based on the experience of the author international companies use tables created by 

controlling department for providing “za” to all departments calculating projects. As an 

example: the stable Switzerland gets a za = 0 % and Greece gets a za = 4 % which means, 

that projects in economic dangerous countries have to perform on a higher level than in 

low-risk-countries. So the way to adjust WACC is to evaluate the needed “za” of your 

project. 

 

Data Quality 

To be successful it is not enough to “paint” a wonderful BC but after the decision and 

the years of acting the figures should come true. So the reality is important – the 

business case is just supporting decisions. Therefor it is important to secure the business 

case already before the decision to be able to say “the business case will happen as we 

calculated!” If you want to add value to your company in reality (the NPV) you have to 

make the things happen. 
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If you take decisions not only in your home country but for projects around the world 

you would fail if you just copy the business case for example from Germany to Russia 

or to Africa. The conditions are worse or better – the bribery is high – the conditions 

must be “forced” to happen – so to be successful (Wetekamp, 2016, p 205 - 220). 

We try to extend the NPV-Model by a toolbox which helps in international markets to 

reduce risks and increase the probability to achieve the targets. The component of 

gambling we will not accept or include – our target is to reach the named target. The 

prices for additional chances are additional risks. This is not our way – we want to 

secure and fix the business case with the following tools: 

 Hedging  

 Fixed prices on purchase market 

 Variable prices on sales market 

 Connecting targets of the project with the bonuses of the 

leaders/team/manager…	

 

Hedging 

In a business case there are a lot of uncertainties you cannot predict because they are not 

in your hands. In international controlling this is for example the exchange rate between 

currencies, the price of Energy on the international markets or the raw material for your 

production. It is important to find out the most likely shape or value of this position but 

still it might go a way we didn’t expect and this may damage our business. Once again: 

it is not our target to gamble. We need to secure the business. 

 

Hedging is defined as a future or forward transaction, where you buy now or later for a 

fixed price of your “planned value” the needed position. There are partners with the 

opposite problem and we can come together and reduce the risk (and chance on the 

other side) by fixing the condition for example of exchanging Dollars to Euros right 

now. Example: you want to earn money in US and send the profit exchanged in Euros to 

your headquarter / owners. So in future you have dollars but you prefer Euro. There is 

another market partner on this world like apple that wants to sell iPhones in Germany 

and wants to transfer the profit to US but not in Euro but in Dollars. Now you can have 
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a deal between the partners: “let’s fix the exchange rate and we agree to exchange the 

amount of X Mio Dollars/Euros applying the agreed exchange rate.” 

 

In reality huge banks have own platforms for this hedging and the partners do not know 

each other. The bank takes fees for the usage of the platform. The fee for the bank we 

include to the business case. 

 

Fixed prices on purchase market 

 

Our projects are situated between two markets. We buy goods and services on the 

purchase market and sell our project good on the sales market - and in these times the 

purchaser (spending money…) is the stronger partner on markets. It is much easier to 

spend money than to gain money… the power of a buyer you can use to agree fixed 

prices for example to build your headquarter with an international building company or 

you fix the price for Chinese IT-equipment and maintenance for the next 5 years already 

now. So you move inflation, risks, changing exchange rates and all you can imagine to 

the seller. 

Buy in huge components or assets including maintenance or buy a service instead of 

having own employees and fix the price in pre-contracts before you decide the business 

case. 

 

Variable Prices on Sales Market 

 

As described it is very difficult to move risks to your buyer on the selling market. Our 

selling market is the purchase market of our partners and they behave like we described 

on the last page. They want to fix prices. For our project it is better to move our 

occurring risks via variable contracts to our buyer (and keep the chances on our side).  If 

you for example sell a project result based on chemical goods abroad and this product 

you sell consist 90% out of oil, you should convince the buyer that the whole market 

with oil will go up and down in the world and he/she has to react accordingly and pay 

less and more to you. You have to convince that a fixed price might lead to additional 

losses (if oil is getting cheaper for competitors). There is no other way than convincing. 
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Connecting targets of the project with the bonuses of the leaders/team/manager 

 

Till now we cared about concrete measures to have better data in the business case. 

What we discuss now is to achieve the set targets in a better way.  

Background: a project will be discussed intensively during the decision phase while 

creating a BC and after this the attention towards the BC is shrinking. Especially in 

international projects the distance between project manager and owner of the company 

might be high. The impact of the project manager to manage the project successfully is 

high and if we connect the figures of the business plan to her/his salary we can observe 

a high motivation to achieve the targets. In international business we have a huge 

information gap between headquarter and local project participants in all involved 

countries. We can motivate the participants by motivating bonuses. 

With this you also assure that the business case is calculated again at the end of the 

project based on actual figures to really compare and evaluate the target achievement. 

 

3.B Influence of taxes on WACC 

As mentioned above taxes can be the motivation of international projects. Some projects 

happen only to move business to tax havens in order to save taxes. “Business goes 

global, taxes stay local”. We will not discuss this further because we want to 

concentrate on the influence of taxes to the toolbox of international project controlling. 

Referring to this aim we have to look again to the influence of taxes to WACC in NPV-

Calculations – so in project decisions.  

The NPV is based on an alternative possibility to use the money for example on the 

capital market. It mirrors the project with the possible profit elsewhere. This is what we 

call “r” or WACC (see chapter 3.A). Now if we include taxes in our calculation we also 

have to keep in mind the taxes for opportunities. We have to pay taxes as well on 

interests for spending our money on the capital market. So “r” we could get on the 

market but it has to be reduced as well by taxes. So in case of e.g. r = 0.1 and a tax rate 

of 20% we have to reduce “r” down to 0.08. This effect is call “interest effect” and it 

increases the NPV of projects because a reduced “r” increases discounted values.  
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We have to use in our calculation the WACC based on the taxes of the headquarter 

because the decisions of alternatives are located in the headquarter and profit of 

international projects is distributed to the headquarter (Wetekamp, 2016, p 201). 

 

3.C Different Currencies within one Project 

International project management leads normally to different currencies in our project 

(exception: international projects in Euro-zone). Permanent changes in exchange rates 

deform the results of reporting and mislead analysis, evaluation and steering of the 

project. If we find out exposure (volume of foreign currencies) and risk-lever (volatility 

of exchange rates) we can evaluate the influence of different currencies and their 

exchange rates to our project (Macharzina, 1989, p. 195; Wetekamp, 2016, p. 70 -76). 

Reporting at first will normally be done in the leading currency of the Enterprise so we 

have to convert all other currencies into one. If we just convert every figure of the 

international reporting with the current exchange rate we might face this sample 

situation: Target in Euro is +90 for a special part of your project – this part will be 

performed in US and has a value of +100 US Dollar and +100 was really achieved in 

US-Dollar one year later. But the exchange rate changes the achievement from +90 

Euros down to +80 Euro. Solutions were evaluated/given by Lessard/Lorange (1977, p. 

630)  

 

Lessard/Lorange-Model 
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PP seems to be the best solution because: 

- Planning and realization have the same exchange rate  

- We can take measures to secure the PP rate for the actuals (look at chapter 3.A 

Hedging) 

- The costs of realizing the PP exchange rate (hedging) can be evaluated, included 

into planning and then be realized 

- Fair and transparent because known in the very beginning 

- Automatically in line with risk management (fixing the profits, no gambling 

component) 

- Forces to agree a strategy together “international subsidiary and headquarter” to 

hedge. Recommendation: project management in headquarter should hedge 

(professional, users of the result, counteracting cases might occur in headquarter) 

In international project management we have to agree the used exchange rate between 

currencies upfront in order to be able to steer the project without influences of changes 

in exchange rates. 

 

3.D Inflation in Different Countries 

Inflation rates might differ and deform results and mislead analysis, evaluation and 

steering (Macharzina, 1989, p. 195). We have to react not to achieve “paper profits”, 

deformed figures and incomparable results. 

In general Inflation is incorporated in exchange rates. Ceteris Paribus an inflation of 10 % 

in relation to a country with 0 % should be visible in an exchange rate which 

compensates the 10 % completely (so also 10%). 

In detail you have to react: e.g. If you bought a good for 100 X ( X = currency) half a 

year ago with the intention to sell it for 120. But now after half a year in a high-inflation 

country you can sell it for 150 because of inflation and you have paper-profits of 30 X. 

If you send these profits to owners via dividend you lose substance of your company, 

because you would need e.g. 130 to do the next deal and you have only 100. To 

compensate this problem of different inflation rates in Projects you need to analyze 

every position of you project in relation to inflation abroad. You have to identify paper 

profits and keep this volume in the project – or in reserves of the performing company. 
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Don’t allow customers or even shareholders of your company to take these paper profits 

– if they do you will lose substance in your company because you are not able to buy 

the goods “after inflation” on the same quality level. 

 

3.E Transfer Prices between our International Parts of our Enterprise 

The background of transfer prices: If we have internal services, products or 

management contingents which are exchanged between international acting parts of an 

international project we can (or have to) find prices for them to picture them in 

bookkeeping (Macharzina, 1989, p. 2077). Internal services within one country and one 

project and one company we are not allowed to take it into consideration in 

bookkeeping. If we have internal services, products within the international project in 

different countries, we have to book this value ( Macharzina, 1998, p. 195). The 

principle to evaluate them is the “arm’s lengths principle” what means we have to find 

prices we would have between not so close related partners – so market prices. 

 

If you follow the arm’s lengths principal you still have some “space” in the valuation. If 

the situation is like this that the headquarter is located in a high tax country and the 

project contributing part is located in a low tax country it is better to move expenditures 

to the mother company to avoid taxes there. According to the double-tax agreement the 

high profit of the subsidiary can be captured in the headquarter with low local-

subsidiary-tax – meanwhile the profit (high taxes) in the headquarter is low. Tax 

authorities check this almost every year so it is important to be in line with the rules. 

Strong intentions of the headquarter to reduce the over all tax rate should not lead to 

unsound actions. 
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3.F	Valuation of our Project Investment in our Balance Sheet 

We call the local balance sheet (and profit and loss account) in every involved country 

BS1. The balance sheet and profit and loss account according to the legal frame of the 

headquarter we call BS2. We need a harmonized project reporting in which the 

differences between the leading BS2 and BS1 are eliminated. Differences might be in 

variations of costs of kind for manufacturing costs or different durations of useful life or 

local opportunities of lower taxation. BS1 is needed to fulfill local needs like taxes, 

decisions in the supervisory board and calculating the dividends. BS2 is needed for the 

reporting in the concern – their supervisory board and their decisions. Keep in mind the 

correction backwards in the next year! All projects – especially at the yearend – have to 

be analyzed in relation to these possible changes to create a right reporting on both 

levels of reporting.  

 

4. Summary  

Successful international project controlling means to steer a project to the defined goal. 

Internationality causes a lot of new aspects we need to get under control in controlling. 

We cannot explain to our steering committee or to our clients that the difficulty of 

internationality was the reason of our project failure. Project management in general 

remains the same – but the brunch of possible problems like changing currency rates or 

tax deviations need to be taken into consideration in addition. International project 

controlling is more ambitious than national project controlling. It is like NY: if you 

make it there you make it everywhere. 

The necessity of an adjusted project-controlling-organization in the frame of 

internationality will grow with the share of international projects in relation to national 

projects. 
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1. Introduction 

The media monitoring is an analysis of potential as well as real impact of media 

products on society. Companies, which work in media monitoring sphere, provide 

services to monitor and analyze the information field of a particular company, person, 

or brand. The key element of the company's development and its attractiveness to new 

customers is the victory in tenders. The latter translates into rapid and qualitative test 

monitoring and creation of a test report. Typically, carrying out a test project takes 

substantial amount of time and labor resources of the company. During this type of 

projects, a customer frequently adds new requirements, which need to be responded. 

Therefore, the result of the tender depends on how quickly and qualitatively the test 

project will be performed. 

2. Reasons and benefits  

Since monitoring and analysis is carried out in the digital field, the 

implementation of Agile methodology and the Scrum management framework are the 
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most appropriate and optimal. Agile is an iterative method of managing the design and 

build activities of engineering, information technology and other business areas that aim 

to provide new product or service development in a highly flexible and interactive 

manner. Scrum is a set of principles on which the development process is built upon, 

allowing the hard-fixed and short-term iterations (called “sprints”) to provide the 

customer with a ready-made test monitoring result. At the same time, a strictly fixed, 

short duration of the sprint gives the process of monitoring and media analysis 

predictability and flexibility. The introduction of the methodology for running test 

projects will significantly increase the company's potential, by raising the amount of 

simultaneous test projects without enlarging of analysts teams. This will allow 

reorienting the priorities of the projects to communication with the client, responding to 

changes, benchmarking and, as a result, to short the time and improve the overall 

quality of the projects.  

3. Application of Agile & Scrum 

The key feature of the application would be a minimum number of sprints (one 

or two). Defining elements of Scrum are roles, artifacts, processes, and retrospective. In 

the media analysis roles are distributed as follows: 

 The owner of the product is the head of the analyst department; 

 Scrum Master - Head of the Analysts Sector; 

 Team - analysts who work on the project. 

The essential documents are the product backlog – requirements & conditions 

for monitoring and analysis along with description of the cost of the provided product 

and sprint backlog - the tasks that are put before the analysts to complete the project. 

Scrum-processes in media monitoring include the following functions. The 

“scrum - meeting” process focuses on synchronization of the team members’ activities, 

a free report of each member of the team is provided. This report answers the questions 

about what was done, what kind of problems arose, and what are the following steps for 

next scrum - meeting. The peculiarity is that the greatest preference is given not so 

much to live communication as to the use of corporate messenger. Sprint planning is the 

creation of a sprint backlog by the scrum master and its approval from the owner of the 
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product. Sprint review is a demonstration of the final product to the owner of the 

product and making possible changes before sending it to the client. 

Last but not the least, important practice for the team is retrospective. Due to the 

small number of sprints and team members, its duration is short. It discusses issues, like 

what was executed well, where problems or questions arose with the team, what could 

be improved. Retrospective mainly concerns an online platform, where the media 

analysis takes place, commentary on the skills of team members and actions to amass 

the best experience from project. 

4. Results and Conclusion 

The modern and progressive nature of Scrum make it possible to use their 

potential not only for the software development, but also for making different IT 

products. With a certain adaptation, they can serve as a good assistance tool in other IT 

industries, especially Big Data. This work demonstrates the application and practice of 

Agile and Scrum in the field of media monitoring. The most significant benefits are 

increasing the company's capacity with participation in tenders, self-organization of 

analysts, fostering the total number of projects implemented, and significant escalation 

of company's competitiveness on the market. 
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Abstract:  
The importance of project management and its practices cannot be over-emphasized. Companies 
tend to follow a structured approach to achieve their goals and targets. Some companies had 
successfully implemented project management culture in their organizations but many are still in 
the beginning phase. This article highlight most important critical success factors needed for 
implementing project management.    
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Methodology  

The methodology of this research paper is based on the following parameters, which are as 
follow; 

 Most of the data and information is collected through extensive literature review 
 An open ended questionnaire was prepared as a frame of reference in order to conduct 

expert interviews 

Practical implications 

This research paper can be useful for the companies who are in the process of implementing 
project management. This study can also be useful for the research scholars and practitioners in 
the area of implementing project management.   
 
1. Introduction 

The importance of project management can be analyzed by seeing by the presence of project 
management specialist in each organization either it is small, medium or large company. 
Effective utilization of project management helps companies to maximize their output or returns 
by utilizing the same amount of resources. Project management also helps in developing the 
productivity in employees. Project management helps in systematic timely completion of 
projects usually; it starts from setting the goals and defining objectives of the project till the end 
of successful project delivery. Project manager must be able to understand measure and monitor 
the issues arising during project (1). 
 
According to the statistics, projects management is in high demand now a days and its utilization 
will expand in the coming days. Project management is a broad term and often referred to a 
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methodology covering mixture of techniques, process, methods and strategies. The main purpose 
is to minimize the probability of loss or failure for any given project (2). 
 
2. Why Project Management is Important 
 
Project management is important for organizations in a number of ways and some of them are 
discussed. Organizations are getting more and more project focused and they think more on the 
delivery, goals and successful outcome of the projects instead of schedule and working according 
to the clock. All the businesses need good project managers who can communicate really well 
throughout the project life cycle and keeping all the project stakeholders intact. Organizations are 
getting more and more project focused and they think more on the delivery, goals and successful 
outcome of the projects instead of schedule and working according to the clock. All the 
businesses need good project managers who can communicate really well throughout the project 
life cycle and keeping all the project stakeholders intact (3).  
 
Organizations are getting more and more project focused and they think more on the delivery, 
goals and successful outcome of the projects instead of schedule and working according to the 
clock. All the businesses need good project managers who can communicate really well 
throughout the project life cycle and keeping all the project stakeholders intact. Planning and 
structuring the whole plan holds the upmost importance. Companies give importance and value 
those managers who have the ability to plan and execute the tasks within the decided timeline. 
Project management is about making things simple, understandable and clear. Project 
management helps to make business simple, making things complicate and confusing do not lead 
to the desired outcomes. Project management assists the managers in implementing and 
formulating development strategies and ensuring high level of efficiency (4). 

Quality, budget and time are the three things, needed to handle on daily basis.  No doubt 
confidence and support of management is very crucial and expedite the issue in the event of 
crisis (5). Literatures have shown that there has always been a conflict in the above mentioned 
dimensions. Project management is about how effectively and efficiently you are handling your 
projects, it can be proactive or reactive. Some organizations really do not understand the benefit 
of project management and often consider it a big investment or too much complicated (6).  

Several studies in the area of implementing project management revealed that companies usually 

develop a list of critical success factors. These critical success factors share some general 

patterns, which are listed below; 

1. Clearly defined goals 

2. Competent project manager  

3. Top management support  

4. Competent project team members  

5. Sufficient resource allocation 

6. Adequate communication channel  
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7. Control mechanism  

8. Feedback capabilities  

9. Responsiveness to clients 

3. Importance of Project Management Implementation  

Culture of project management has importance in many ways. In today’s business environment 
competition is getting tough and complex; companies need more reliable approach so that they 
can better survive. According to Eric Verzuh, companies that follow consistent approach for 
managing projects are better able to complete 75% projects in given cost in contrast to those 
companies who leaves management practice to the perusal of individual project managers. 
Efficiency can be achieved by doing activities and task right. The focus is on the cost reduction, 
and shortening the duration. Standardizing the process helps to achieve efficiency. Project 
management assist in attaining effectiveness with a focus on doing the right activities and tasks. 
Effectiveness can also be increased by implementing multi project management process, 
methods and tools (7) 

4. Results and Conclusions  

Successful implementation of project management requires that organizations engage itself in 
project management practice. Defining the objective, goals and project scope in a clear way 
helps to avoid “scope creep” (8). Implementing project management is not always so easy. 
Change management and stakeholder management are one of the major hurdle and obstacle for 
implementing project management in a company culture where the maturity level of project 
culture is low. It is very hard to deal with the mind and thinking of people, because people 
seldom accept change. Any new change will be considered as a threat to their power and status.  

 

 

 

 

 

 

 

Figure1. ‘You’ as critical success factor 
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All the respondents who were requested to fill the questionnaire pointed out change management 
and stakeholder management as the most critical success factor in implementing project 
management. The respondents also agreed that the project manager who is acting as a change 
agent is also considered as a critical success factor. The results of the implementation are 
dependent on his approach that how he handles and issue and environment.    

Appendix A (Questionnaire) 
I am a student Project Management and currently doing European Masters in Project 
Management. As a mandatory part of my degree, I am writing a project thesis on “Implementing 
Project Management in IT Sector”. All of your responses and opinions would be strictly used for 
research and academic purpose only. Your participation would be highly appreciated.  

1.  Gender        Male                 Female 
 

2. In which main sector have you worked?  ___________________________________ 
 

3. In the field of Project Management, how much experience do you have? ____________ 
 

4. Are you a certified project manager?            Yes                    No  
 
If yes, Please specify __________________________ 
 

5. Which standard does your company normally use?        PMBOK         ICB       PRINCE 2 
 

6. How important do you think is the implementation in Project Management? 
7. Which tools and methods do you normally use for implementing Project Management? 
8. What are the hurdles and obstacles in your opinion for implementing Project 

Management in a company? 
9.   What improvements in your opinion can be made for Implementation phase in order to 

make is more robust? 
10. In your opinion which are most important critical success factors for implementing 

project management in companies?  
11. What additional comments and opinions would you like to make, if any? 

.  
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Abstract:  The importance of projects planning is substantiated and scheduling options are 

proposed. Limits of planning parameters are presented in three project states that enables to 

present an idealized project, use a search area of planning decisions index and planning 

accuracy rate. It can be used later as a set of rules for implementing the multi-agent system 

metrics for planning IT projects. 

 
Keywords:  project planning, project triangle, planning parameters, idealized project  
 
1. Introduction 

 
Project Planning is a lengthy important process that functions as a part of project life cycle 
[1,2,3,4]. However, it is known that the project contains certain limits that are usually presented 
by project triangle restrictions (time, volume of work and the budget). It’s actual therefore to 
expiry limits restrictions of planning parameters.  
The authors proposed an agent-oriented approach [5] to solve issue of IT project planning, 
which represented by the structure, context diagram and modeled in the software package 
AnyLogic the multi-agent system for IT projects planning. The next step of this research should 
be a developing of a common metric for multi-agent system that aims to ensure that agents can 
operate. Such system will operate in project management environment during the planning 
process, where a significant number of scheduling parameters is occupied. To design metrics 
it’s necessary to develop and argue the criteria of THE ADMISSIBLE LIMITS of  planning 
parameters changes, in particular  human, financial and time resources that are important in the 
project. 
 
2. Proposed Approach 

 
The limits of  parameters changes in project life cycle have to pass the planning stage [5,6]. 
Therefore, the authors have established the necessity of developing and substantiating the 
criteria of the admissible boundaries of parameters changes for project planning. 
Parameters that have an influence on the project planning process are illustrated by Figure 1. In 
particular these include:  

- PA – this is planning accuracy or admissible limits of planning parameters. Since is 
difficult to plan the project from beginning, so that there are no deviations, the parameter PA is 
presented as the smallest object; 

- Search area of planning decision (SAPD) – the outer constraints of the project; 
- Project triangle, which is in ideally must be equilateral, that is all constraints of project are 

satisfy the project opportunities . The sides of project triangle are: T (time) – project time; B -
(budget) - financial resources of project; S (scope) - amount of work; Q (quality) – project 
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quality. Ideally, when these side are equal, it is considered that achieved excellent project 
quality and the project is ideal one. 

 

SAPD

Q

PA

B

T

S

 
Figure 1 – Planning parameters  

Figure 1 shows the initial stages of a project when there are some planned decisions are of there. 
In this case existing and possibly known external restrictions of the project and, of course, the 
desire to achieve the perfect project - an equilateral project triangle – a balance between the 
time, the work volume and project budget that provides a good project quality.  The progress of 
the project during its life cycle presented in Figure 2. 
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Figure 2 – The Changing of planning criteria at the beginning of the project 

As can be seen from Figure 2, objects are interacting tightly with each other. The  external 
factors begin act to accuracy of planning and also to constraints of the project. 
During its life cycle the project can be in different states to word the objects which are presented 
in Figures 1 and 2. Besides the project manager, project team try to align the project restrictions, 
outside influence and planning according to their requirements, needs and opportunities.  
The Figure 3, demonstrates an idealized project, when the project is equipped with everything 
we need. There are obviously that such kind of project are liked by the all managers and 
projects leads. 

 

Figure 3 - Idealized project 
The two new variables: 
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R - is the search area of planning solutions;  
r - is the index, representing the accuracy planning. 
We are considering the difference of two data values as a change in the planning parameters. 
 
4. Results and Conclusion 

 
Analysis of the project parameters considered that achieving the perfect project is a difficult 
task. Thus considered planning parameters enable to form a set of rules for implementing the 
metrics of multi-agent system for planning the IT projects using the search area of planning 
solutions indexes as well as planning accuracy rate. 
 
5. References 
 
[1] M. Conroy: Planning process influences on sustainability in Ohio township plans. Journal of 
Environmental Planning and Management 59.11, J. Hee-Jung, pp. 2007-2023 ff,  (2016). 
 
[2] P. Healey: Foundations of the Planning Enterprise: Critical Essays in Planning Theory. Vol. 1. 
Routledge, pp. 540 ff., (2017) 
 
[3] E. Tesfay: Key project planning processes affecting project success.  International Journal for 
Quality Research 11.1, pp. 159-172 ff, (2017). 
 
[4] E. Karen: Strategic planning characteristics applied to project management. International Journal 
of Project Management, Papke-Shields, M. Kathleen, pp. 169-179 ff., (2017) 
 
[5] PMBOK Guide, P. M. B. O. K. "A guide to the project management body of knowledge." Project 
Management Institute. Vol. 3. 2004. 
 
[6] O. Dunets: Application of multi-agent simulation for planning IT projects. Materials of XII 
International Scientific Conference "Project Management: Status and Prospects", A. Sachenko, pp. 
55-56 ff., (2016) 
 

82



Impact of Risk Management Measures on Project Success in IT 
Projects 

 
AKINYEMI, Lateef Olayinka 

 
 lateef.akinyemi001@stud.fh-dortmund.de 
University of Applied Sciences and Arts Dortmund 

Faculty of Business Administration 
Emil-Figge-Straße 44 
D-44227 Dortmund 

 
 
Abstract: Many organizations apply IT to advance in the changing business environment to 
have an edge in the competitive market and to unify their business which in turn lead to 
different types of IT risks. This study evaluates the impact of risk management measures on 
project success in IT projects. This research focuses on IT risk management measures used for 
assessing and mitigating IT risks leading to successful IT projects by considering various 
approaches to IT risk management in literature. The aim of this study is to develop an effective 
IT project risk management (ITPRM) process that will serve as practical guidelines for IT 
project managers for managing IT risks identified within IT projects. The Correlation 
coefficient was used to confirm the hypotheses while t-test was used to test the significance of 
the hypotheses. The research findings reveal that there exists a strong impact of IT project risk 
management measures on IT project success. The findings also reveal that technology tools, 
multiple risk assessments, documented ITPRM Strategy, and Financial investment are the key 
success factors that contribute to the success of IT projects. 
 
Keywords: ITPRM, IT project, IT project risk, IT project success     
 
1. Introduction 
 
IT projects such as IT security, network, IT procurement, system integration, software 
development, etc., contribute to the smooth operations and management of any organization. 
Many organizations apply IT to advance in the changing business environment to have an edge 
in the competitive market and to unify their business and this has induced different types of IT 
risks. Different risks are involved while initiating software or IT projects (e.g. Budget overruns, 
time, massive rework, etc.). Barry W. Boehm [1] outlines the main reasons for implementing IT 
project risk management: (a) Preventing budget overruns and schedule slips, software project 
disasters, wrong functionality, reliability shortfalls and operational failures that can lead to 
abandoning of the IT project before or shortly after delivery. (b) Avoiding massive rework 
caused by unclear requirements, design or code, poor quality, etc. that can use up 50% - 60% of 
the total cost of IT project development. 
 
Some of these reasons (i.e. unsatisfactory outcome) create a high-level checklist for determining 
and evaluating IT project risk items. IT Risk management is generally considered as a planned 
process for controlling IT risks which resulted in monitoring the success of IT project by 
analysing and making decisions on possible risks in IT projects. IT Risk management is 
becoming a more important process in managing IT projects due to the factors affecting IT 
project success. Deciding the time and budget limits and stating clear requirements occur at the 
initiation phase of the project when risk is at its highest [2] and setting realistic limits for time, 
budget and goals may not be possible, particularly in IT project. The traditional view of project 
success, delivering on time, within budget, and according to requirements, concentrates more on 
the interest of the vendor/supplier, and not on the customer [3]. The traditional definition of 
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project success is still very much accepted in reports on IT project success and its connection to 
risk management [4]. 
 
Project success cannot be completely measured correctly by comparing time and budget limits 
predicted and set at the initiating phase with actual values of the time and budget limits at the 
end of the project. From this research work, the conditions for IT project success can be 
grouped into three components: value delivery, management of IT risk and managing project 
relationships. Delivering value (e.g. functionality, reliability and operational) by avoiding 
schedule slips, budget overruns, managing scope/quality and understanding the business and 
organizational interest which requires managing IT project relationships and risks by ensuring 
stakeholders expectations are met regarding what, when, and how is delivered.  
 
The IT projects failures occur far more often in that the societal and business costs of these 
failures are estimated in billions of dollars yearly [5]. The problem worsens as IT grows 
tremendously in large and small companies, non-profit and governmental organizations. IT 
project failures have endangered many organizations’ prospects and this failure in the 
governmental organization can endanger the national security of that nation. However, the 
general problem was that large number of IT research have been carried out on IT risk 
management; yet, unsuccessful in terms of meeting the practical needs since most IT research 
focuses on discovering the IT risk factors affecting IT projects without drawing out the risk 
measures for controlling the risks and the aftereffects of the risks on the IT investment cost and 
value [6]. To determine how good IT projects are managed in relation to risk management, the 
following questions are stated: (a) Does the use of risk management measures influenced the IT 
project success? (b) Which measures of the IT project risk management can be ascertained as 
failure or success factors in IT projects? The general objective of this study is to develop an 
effective IT project risk management (ITPRM) process that will serve as practical guidelines for 
IT project managers for managing IT risks identified within IT projects. 
 
 
  
2. Literature Review 
 
Researchers have studied IT project success as a dependent variable, conceptualized as a 
multidimensional construct – system development management and IT project management. 
System development deals with various approaches and techniques for the improvement of IT 
projects that replace the old version of the business process. On the other hand, IT project 
management uses project management practices to improve IT project development.  
 

2.1. Project Success in IT Projects 
 
Agarwal & Rathod, [7]; Wright, [8]; Atkinson, et al., [9] evaluated IT project success/failure in 
three broad categories: (i) Time (tasks duration, project schedule, milestones, and deadlines); 
(ii) Cost (project cost, suppliers, external contract, or project’s materials); (iii) Performance 
(scope, quality, standard, or specifications). Based on stakeholders’ perspective, the IT project 
cannot be considered successful based on time, cost, and performance. The different views of 
what form a project success are due to different motivation and perspectives from senior 
management, IT project manager, software developers, and users [10, 11, 12, 13, 14, 15]. 
Prifling, [16] divided the definitions of IT project in literature into two viewpoints – Efficiency 
and Effectiveness. According to his research, success is defined from the efficiency viewpoint 
by measuring management of IT projects in terms of budget, time, and quality requirements. 
While effectiveness is based on the overall project deliverable and performance in line with the 
strategic objectives and future business performance. Standish report, [17] defines software 
project success in terms of cost, time, and product performance [17, 16]. 
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Thomas & Fernandez, [18] concluded that few amounts of literature examined the definition of 
what comprises IT project success in practice. Therefore, many studies focused on examining 
the rate of IT project failure, causes and establishing tools and techniques to improve success in 
IT projects. From the above definitions, IT project success can be viewed from customers’ and 
IT developers’ perspectives where the customer views IT project success in terms of quality, 
acceptable functionality of project’s product, schedule, and budget while the IT developer views 
success as customer satisfaction, meeting market demand on time, reusability, maintenance of 
product and lesson learnt. In IT projects, success can be the combination of systems success and 
project implementation success [19]. Systems success is further divided into technical 
development, deployment to the user and delivery of organization/business benefits or into four 
dimensions namely: development process success, use process success, product quality, and 
organizational/industry impacts [19]. According to DeLone & McLean, [20], systems success 
can be separated into six dimensions consisting of system quality, information quality, service 
quality, user, user satisfaction and net benefits. System quality as a measure of success 
measures functionality, reliability, data quality, integration, portability, ease-of-use, flexibility 
and importance [21, 22, 23, 24, 25]. System use was measured in terms of usage time, 
frequency of use, dependency and usage pattern [22, 26, 27, 28, 29, 30, 20, 31]. Multiple 
success dimensions of information quality include relevance, completeness, accuracy, 
timeliness, and consistency [21, 23, 24, 25]. The success measures for the net benefits include 
consumer impacts, work group impacts, inter-organizational impacts, industry impacts and 
societal impacts [32, 33, 34, 35, 36, 37, 38].  
 

2.2. Risks Affecting IT Projects 
 
Risk in IT projects is defined in terms of risk exposure that pose as a threat or as a probability 
weighted impact in achieving the expected outcomes of projects [39, 40]. This definition 
formed the fundamental concept of risk management. The concept of Risk Exposure (RE) 
otherwise known as risk impact is express mathematically as RE = P × I where P denote 
probability of an unsatisfactory outcome and I denote the impact of loss if the outcome is 
unsatisfactory due to budget overruns, schedule slips, poor quality, wrong functionality, and 
reliability shortfalls [39]. 
Risk management and information technology researchers on IT project risks based their major 
focus of research on two main areas - risk factors and risk management, with the development 
of different models for making decisions based on probabilities of occurrence and expected 
utility [41]. Boehm, [39]; Charette, [40]; Powell & Klein, [42]; Heemstra & Kusters, [43]; Keil, 
et al., [44]; Barki, et al., [45]; Simister, [46] focused  their investigations on models in risk 
management process – risk identification, assessment, response planning, and monitoring. The 
models developed by the researchers are based on potential risk with the discrete event, non-
zero probability of occurrence and a measurable impact on the project which assumed that 
specific risks can be identified and measurable. In practice, evidence shows that project 
managers and IT project managers focus only on the impact of the risks ignoring the estimation 
of the probability of occurrence, likelihood, and control measures [47, 48, 49].  Unbalancing the 
impact and probability approach weaken the effectiveness of this approach of risk management. 
The second area of focus by risk management researchers is the risk factors which is to develop 
checklists of risks to be considered during the planning phase and for managing IT projects. 
McFarlan [50], identified 54 risk factors, Boehm [39], developed a checklists of 10 risk factors, 
Schmidt, et al., [51], identified 53 risk factors, Addison & Vallah [52], reviewed 28 risk factors, 
Baccarini, et al., [53], identified 27 risk factors and the risk checklists are structured into various 
dimensional risks varying from three-dimensional to seven dimensional risk factors. In practice, 
the risk factor checklists serve as a tool for IT project managers but these checklists vary 
making it difficult to know the appropriate checklist to adopt for a given IT project [54].  
Taylor, et al., [41] refine the 12-Dimension Radar Diagram (Risk Spider) in Wysocki [55] and 
the graphical models in Boehm and Turner [56] to develop a current version of Risk Spider 
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chart of 18 risk dimensions of IT project risk which was introduced into the risk reassessment 
process to bridge the gap between research and practice in IT project risk management. The 
current version of the risk spider chart categorised risks in 18 dimensions which includes 
criticality dimension (safety/mission criticality, external and internal visibility); uncertainty 
dimension (scope uncertainty, technology certainty, and change to business rules); complexity 
dimension (customization/configuration, data conversion complexity, application interface 
complexity, external project/process dependencies, and span of impact); size dimension 
(duration, cost estimate and team size); Project management maturity dimension; and 
stakeholder involvement dimension. 
The development of the risk spider chart in the risk assessment process addressed the gap 
between research and practice in IT project risk management replacing the traditional 
probability-impact approach of assessing IT project risks. But the risk spider chart only serves 
as a tool in practice for IT project risk management under the risk assessment process without 
focusing more on risk mitigation methodology involving prioritization, evaluation, strategy, 
options, control implementation and control categories that are recommended from the risk 
assessment process. Identifying the IT project risks has been a great challenge for managers in 
the field of IT due to the numerous ways in which IT project risks are described and categorized 
[53]. Continuous changing of requirements by customer and poor production system 
performance were also rated high risks in IT projects due to lack of change management control 
process for quality and scope management. Other risks ranked in their survey include unrealistic 
expectations, incomplete requirements by client, diminished window of opportunity due to late 
delivery of software (due to rapid change in technology and dynamic markets), poor leadership, 
inadequate user documentation and lack of agreed user acceptance testing and signoff criteria 
due to communication gap on changes in scope and quality. The study provided valuable IT risk 
treatment strategies to manage the highest or medium risks in term of their likelihood and 
consequences by using a few project management processes such as communication 
management (managing stakeholders expectations and IT vendor relationships), scope/quality 
management (for defining IT project requirements, testing of vendors claims and acceptable 
functionality), and human resources management (staffing of experienced IT project manager, 
operational guidelines and personnel resources) under a categorized strategies of risk reduction 
and transfer. Still, the study provided no structural framework for IT risk management.  
 

2.3. IT Project Risk Classification Framework 
 
Many risks affecting the success of IT projects have heavily been identified by researchers in 
the areas of IT development and project management. Considering technology selection, 
consumers are faced with the difficulty of technology decisions due to many different types of 
information technologies and rapid change in technology [57]. According to Cochran [57], three 
high-level assessments - “standalone” product assessment, technical compatibility assessment, 
and technology survivability assessment should be considered before making technology 
decisions because practitioners make technology selection decisions based on the product and 
compatibility of the product with the existing technologies of the organization and the survival 
of the IT project’s product in the marketplace. Thorough understanding of these technology 
decisions helps to create better strategies assessment of IT risks and IT risk mitigation can be 
developed during the application of risk management when making decisions in IT projects. 
The IT risks identified in the literature are classified under the categories of environment risk, 
stakeholder management risk, requirement and schedule risk and project management risk [58].  
 

2.4.  Risk Management Strategies in IT projects  
 
Alter [59] proposed risk management strategies for IT project risks: breaking down project into 
smaller manageable projects, creating simple solutions, development of satisfactory support, 
and meet user expectations. These strategies focused on technical risks, task risks, and 
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organisational risks without focusing on market risks that are important for IT project success. 
McFarlan [50] described two main strategies of risk management in IT projects – creating a 
project portfolio with different risks lists and using the project structure and technology as 
criteria for deciding which project risk management tools and techniques to use. McFarlan study 
focused on intra-organisational IT project risks leaving competitive risks that may arise from 
inter-organisational IT projects. 
Alhawari, et al., [60], proposed a conceptual framework, Knowledge-Based Risk Management 
(KBRM) by using the knowledge management processes to improve the performance and 
increase the probability of success in information technology projects. The framework 
demonstrates the role of knowledge management processes in improving and assist the 
processes of risk identification, IT risk analysis, risk response planning, and execution which 
can be implemented to achieve IT project success. The risk management process in the 
proposed framework captured scope establishment, risk identification, and risk monitoring. The 
elements of knowledge management added to the risk management process includes – 
Knowledge-Based Risk Capture that forms the scope establishment that explains IT project 
targeted information system, identity, boundaries, environment, and its stakeholders’ objectives. 
This clearly defines the scope of the IT project risk in terms of IT risk assessment. Knowledge-
Based Risk Capture and Knowledge-Based Risk Discovery also form part of the risk 
identification process in discovering new IT risks.   
Neo & Leong [61] classified risk management strategies into four categories – risk pre-emption 
strategy, risk reduction strategy, risk isolation strategy, and risk sharing strategy. The risk pre-
emption strategy in IT projects secure an advantageous position over competitive actions that 
can hindered the success of the IT project and various tactics are used to prevent organisational 
risks [61, 62]. Risk reduction strategy reduces uncertainty in project with the increase of 
technical knowledge and information and the tactics adopted in this strategy include managing 
information search, expertise recruitment and project development. Risk isolation strategy is 
used in a situation where the IT risks cannot be reduced or pre-empted and the risk sharing 
strategy spread risk among key parties involved in the IT project. The tactics involved in this 
strategy include cooperating with other organisations, connecting to others systems, and co-
opting key personnel [61]. 
 

2.5. Hypotheses  
 
Based on the literature, the relevant hypotheses of this study are stated as follows: 

(a) H 0 : There is no significant relationship between multiple IT risk assessments and IT 

project success. 
H

1
: There is a significant relationship between multiple IT risk assessments and IT              

project success. 
 

(b) H 0 : There is no significant relationship between Risk control/mitigation methodology 

in Information Technology Project Risk Management (ITPRM) process and IT project 
success 
H

1
: There is a significant relationship between Risk control/mitigation methodology in        

Information Technology Project Risk Management (ITPRM) process and IT project 
success. 

 

(c) H 0 : There is no significant relationship between investment in Information Technology 

Project Risk Management (ITPRM) and IT project success. 
H

1
: There is a significant relationship between investment in Information Technology 

Project Risk Management (ITPRM) and IT project success.   
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3. Research Methodology  
 
The population of this research consists of small, medium and large organizations involving in 
IT projects. The target population in these organizations are the senior management/owners 
(who make decisions about the IT projects); Technical support personnel (computer specialists, 
data analysts, network, system, and application); IT system and application programmers; IT 
project managers/IT risk project managers; IT quality assurance personnel (who test and ensure 
the standard of the IT project); Information system auditors; IT consultants (who support 
customers in risk management); and Business or functional managers (who are accountable for 
the IT procurement process). The administration of this research was carried out using the 
research instrument, the questionnaire. The questionnaire consists of open-ended questions 
using the Likert scale (strongly agree = 5, agree = 4, undecided = 3, disagree = 2, strongly 
disagree = 1) divided into 2 sections, section A and section B. A total of 102 questionnaires 
were submitted out of the 150-distributed online. The responses collected was analyzed using 
correlation and t-test techniques. 
 
Decision Rule  

When 70.0r  = very strong relationship,  
0.50  70.0r  strong relationships,  
0.10  50.0r  weak relationships.  
The t-test is used to confirm or disproof the hypothesis postulated 
 
Decision Rule: 

1. When the tabulated t is greater than the calculated t, accept the null hypothesis (H 0 ) and 

reject the alternative hypothesis (H
1

) i.e. t tab  > t cal = Accept H 0  

2. When the tabulated t is less than the calculated t, reject the null hypothesis (H 0 ) and accept 

the alternative hypothesis (H
1

) i.e. t tab  < t cal  = reject H 0  

To find the critical value, the degree of freedom (df) is determined. The formula is n – 2. Since 
the number of variable options agreement is 5. That is df = n – 2 = 5 – 2 = 3. 
 
 
4. Results 
 
Table 1 shows the distribution of the respondents’ personal characteristics – gender, educational 
qualification, years of IT project management experience, and project manager for an IT project. The 
data in table 1 shows that there are more male respondents 74(73%) than female respondents 
28(27%). The distribution of the respondents by educational qualification in the table shows literacy 
level with MBA/M.Sc. 62(61%) as the highest, B.Sc./Diploma 31(30%), HND/Technical Certificate 
1(1%), Ph.D. is 5(10%) and Prof. 3(3%). It is evident that educational level is high. This reveals 
adequate manpower and that the people are well educated in any standard both in theory and 
practical. Further examination of the table reveals that majority of the respondents 65(91%) have the 
experience of difference types of IT projects, thus, respondents have the requisite experience of 
difference types of IT projects to provide all necessary opinions regarding IT project risks. 
 
From the calculation in table 2, the correlation coefficient is 0.8501. This shows that the relationship 
between multiple risk assessments and IT project success is not only positive, but very strong. The 
calculated t is 2.7960 while the tabulated t is 2.353. Since the table t is less than the calculated t, we 
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reject the null hypothesis and accept the alternative hypothesis. This confirms the statement that 
there is a significant relationship between multiple IT risk assessments and IT project success. 
 
Table 1: Personal Respondents' Characteristics 

 No % 
Gender of the Respondents   
Male 28 27 
Female 74 73 
Educational Qualification   
B.Sc./Diploma 31 30 
HND/Technical Certificate 1 1 
MBA/M.Sc. 62 61 
Ph.D. 5 5 
Prof. 3 3 
IT Project Management Experience (years)   
0–1 3 4 
2–5 27 38 
6–10 23 32 
11–15 15 21 
16–20 4 6 
Project Manager for an IT Project   
No 30 29 
Yes 72 71 
Source: author’s field survey, 2016 
 
In Table 3, the correlation coefficient is 0.9202. Therefore, it can be deduced that there is a positive 
and very strong relationship between risk control/mitigation methodology in ITPRM process and IT 
project success. Also, the calculated t is 4.0716 while the tabulated t is 2.353. Since the table t is less 
than the calculated t, we reject the null hypothesis and accept the alternative hypothesis. This 
confirms that there is a significant relationship between risk control/mitigation methodology in 
ITPRM process and IT project success. From the calculation in table 4, the correlation coefficient is 
0.8447. Therefore, it can be deduced that there is a positive and very strong relationship between 
financial investment to support ITPRM and IT project success. Also, the calculated t is 2.7335 while 
the tabulated t is 2.353. Since the table t is less than the calculated t, we reject the null hypothesis 
and accept the alternative hypothesis. This confirms that there is a significant relationship between 
investment in Information Technology Project Risk Management (ITPRM) and IT project success. 
 
 
Table 2: Correlation Coefficients for Hypothesis A 

t tab  at 5% significant level = 2.353 

Source: author’s calculation based survey results 

  There is a significant 
relationship between 
multiple IT risk assessments 
and IT project success 

There is no significant relationship 
between multiple IT risk assessments and 
IT project success 

 
Pearson  
Correlation ( r ) 

 
 

0.8501 
 

 

t cal  

 
2.7960 

 
N 

 
102 
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Table 3: Correlation Coefficients for Hypothesis B 

t cal  at 5% significant level = 2.353 

Source: author’s calculation based survey results 
 
 
Table 4: Correlation Coefficients for Hypothesis  

t cal  at 5% significant level = 2.353 

Source: author’s calculation based survey results 
 
The findings of this study reveal that there exists a strong impact of project risk management 
measures on IT project success. Based on the findings in this study, the following recommendations 
are made: (a) Investment in ITPRM should be spread across all IT staff through training and other 
forms of education, far beyond minimum in standard IT risk analysis techniques, in IT risk 
assessment, IT risk awareness, communication of IT risk analysis results, interpretation of IT risk 
assessment findings, reporting of ITPRM activities and action plan progress, identification of 
opportunities, implementation controls, and communication of lessons learned. Organizations should 
focus more on establishing effective and efficient ITPRM process to improve the maturity level in 
ITPRM process by continuous investments in ITPRM as the IT project risk profile continue to 
change due to pressure from the increase in emerging technologies. Concentration on investments in 

  There is a significant 
relationship between Risk 
control/mitigation 
methodology in Information 
Technology Project Risk 
Management (ITPRM) 
process and IT project 
success. 

There is no significant relationship between 
Risk control/mitigation methodology in 
Information Technology Project Risk 
Management (ITPRM) process and IT 
project success. 
 

 
Pearson  
Correlation ( r ) 

 
 

0.9202 
 

 

t cal  

 
4.0716 

 
N 

 
102 

  There is a significant 
relationship between 
investment in Information 
Technology Project Risk 
Management (ITPRM) and 
I.T project success 

There is no significant relationship between 
investment in Information Technology 
Project Risk Management (ITPRM) and I.T 
project success 

 
Pearson  
Correlation ( r ) 

 
 

0.8447 
 

 

t cal  

 
2.7335 

 
N 

 
102 
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ITPRM process will help to sustain its effectiveness, improve the maturity level and attain a high 
standardizes ITPRM process (b) Organizations should consider the existing ITPRM functions in 
terms of efficiency and effectiveness in relation to ITPRM standards (e.g., ISO 27005:2008, Risk IT 
Framework – ISACA, NIST-SP 800, COBIT 5, COSO, ISO 31000, OCTAVE, PCOI, ITILv3, etc.). 
In addition, more investments should be channel toward the advancement of ITPRM process when 
considering other standards to meet and exceed the growing expectations of customers and 
stakeholders (c) ITPRM process should be made dynamic due to new technologies and emerging IT 
project risks. 
  

4.1. The Proposed Information Technology Project Risk Management (ITPRM) 
 
The proposed Information Technology Project Risk Management (ITPRM) provides practical 
foundational guidelines for the development of an effective risk management for IT projects. The 
ITPRM process is divided into two sections. Section one is the Information Technology (IT) Risk 
Assessment Process and section two is the Information Technology (IT) Risk Mitigation. 
The first section of the proposed ITPRM describes the primary component of IT risk assessment 
process and the output helps in defining IT risk assessment scope, IT project scope, and developing 
vulnerability list and plan controls as depicted in figure 1. The process starts with system/IT 
characterization, identify risk/threat, identify vulnerability, control analysis and finally, market 
forces/strategy. 
The second section of the proposed ITPRM describes the primary component of IT risk mitigation 
process which involves prioritizing IT project risks, evaluation of the risks and implementing the 
control measures as recommended from the IT risk assessment process. This process reduces IT 
project risks to a level that can be considered satisfactory with little or no adverse effect on the 
overall goal or mission of the organization (see figure 2). 
   

A.1
Information 

Technology Risk 
Assessment

C.1 
Identify Threat

Proposed Information Technology
Project Risk Management

B.1
System 

Characterization

B.2
IT Project Scope

 Historical/current reports
 Lessons learned
 Prototyping 

 Hardware
 Software
 System Interfaces/Connectivity
 Data Information
 People/Support personnel
 System Target
 End users
 Functionality requirements

IT Project Profile

 Likelihood determination
 Impact analysis

D.1
Identify 

Vulnerability
 Prior risk assessment reports
 Audit
 Organization’s security policy

B.3
Risk Assessment 

Scope

 System boundaries
 System purpose/functions
 Data Criticality/sensitivity

E.2
Develop Plan 

Controls

IT Project
Documents

 Control recommendation
 Likelihood rating

IT risk project documents
updates

D.2
Develop 

Vulnerability List

E.1
Control Analysis

F.1
Market Forces/

Strategy

 New business models and Technology
 Globalization
 Regulatory Pressure
 Market volatility
 IT trends

 
Figure 1: Proposed Information Technology (IT) Risk Assessment Data Flow Diagram 

Source: Adopted from [63] [64] 
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Figure 2: Proposed Information Technology (IT) Risk Mitigation Data Flow Diagram 

Source: Adopted from [63] [64] 
 
5. Conclusion 
 
This research study investigated the impact of risk management measures on project success in IT 
projects. The problem studied in this research indicates the increase in IT project failure. Based on 
the findings, having a formal ITPRM does not does depend on the size of organizations. Emerging 
IT project risks created awareness for many organizations in the adoption of formal ITPRM on IT 
projects in defining and managing IT risk, establishing standard roles and responsibilities, strategies, 
policies and procedures, and charters. 
Multiple IT risk assessments seems to be a driver for investment in IT project risk management, 
which focus on risk reporting and monitoring. Multiple IT risk assessments and financial investment 
in ITPRM clearly show that managing IT projects require continual development of ITPRM than the 
normal traditional projects since the outputs of IT projects are intangible and qualitative. Based on 
the test of the hypotheses, the strong correlation between multiple IT risk assessments and IT project 
success show that there is no permanent structure or organize ways to manage IT projects due to the 
different aspect of IT projects which calls for continual investment in IT project risk management 
and performing this, plays an essential role in achieving success in IT projects. The results of the 
investment in IT project risk management are well-defined roles and responsibilities of the IT risk 
function, clearly defined reporting, strategies, charters, policies and procedures. 
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Abstract 
Integrating the sustainability dimension on the project management field is becoming more and 
more important. Until this moment, in the academic world,a lot work has been done regarding 
the integration from the theoretical point of view[1]-[4]. The authors consider that the 
integration could not be completely performed till the sustainability dimension can be measured 
and included as a key indicator considered in the project success.  
 
Besides, while researching regarding the sustainability dimension, the authors have reached to 
the conclusion that this aspect is closely related with the knowledge dimension [5]. Knowledge 
is the most important resource needed for a project [6]. The existing literature review regarding 
the knowledge management that is involved in project management field is not sufficient; as the 
development of this research area has been started since the last 20 decades. 
 
The first consideration regarding the relation between knowledge and project management was 
just oriented to lessons learned [7], but nowadays, the tendency is to consider the importance of 
the knowledge during all the project life cycle. 
 
In this research, there are going to be considered two research fields: sustainability in project 
management and project knowledge management. The Sustainability Knowledge Model (SKM) 
for projects identifies the knowledge that is required for having integrated the sustainability in 
project management. 
 
In this context, the research question of this study is: How the Model of Project Knowledge 
Management can contribute to the integration of Sustainability in Project Management. 
 
The considerations explained in this contribution rose that the lack of knowledge management 
is one of the main reasons for project failure. Based on this idea, including sustainability aspects 
in the knowledge that is involved in project environment can be considered as a key factor to get 
the integration. 
 
The Sustainability Knowledge Model for project that is proposed in this study aims to identify 
which knowledge is required in order to perform the integration of sustainability in project 
management. 
 
The proposal pushes the idea of developing a specific knowledge area in project management 
books where the sustainability knowledge of the project is included. This is one of the steps of 
the Global-level macro-knowledge life-cycle of the Model of Project Knowledge Management 
[6]. Including these new concepts in the bodies of knowledge will directly contribute to a step 
forward in the integration of sustainability in project management. 
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Abstract: Sustainability is one of the most important challenges of our time. How can we develop 
prosperity, without compromising the life of future generations? Companies are integrating 
sustainability in their strategies, processes and actions. In the implementation of strategies, 
projects play an essential role. Delivering business strategy through projects is even more 
eminent for the project based organization (PBO) that executes projects as its core business. For 
a PBO, there are multiple business and sustainability strategies to consider: the strategy of the 
‘client’ that commissions the project, and the strategy of the PBO itself, as ‘contractor’ in the 
project. The PBO therefore is faced with the challenge to balance its commitment to sustainability 
between the strategy of the client organization and its own sustainability ambitions.  
This paper discusses the strategic postures a PBO can take on the consideration of sustainability 
in its projects, while aligning with both the strategy of the client organization and its own strategy. 
Based upon our analysis, we will develop four possible strategic postures on sustainability in the 
projects of a PBO that provide guidance for the consideration of sustainability in these projects. 
 
Keywords: Sustainability, strategy, project, project management, project based organization   
 
 
1. Introduction 
 
Sustainability is one of the most important challenges of our time. How can we develop 
prosperity, without compromising the life of future generations? Industry leaders realize that 
‘greenwashing’ of current business practices is not a solution. Integration of the principles of 
sustainability requires rethinking and redevelopment of business strategies, products/services, 
processes and resources [46]. This integration of sustainability into core business functions is 
considered one of the most important leadership challenge facing business today [5].  
In the implementation of strategies, projects play an instrumental but essential role [38]. It is 
estimated that today, more than 20 % of global economic activity takes place as projects [53]. 
The integration of sustainability into business strategies therefore also requires the integration of 
sustainability in projects and project management. A growing number of publications address this 
integration [43; 1].  
Delivering business strategy through projects is even more eminent for those organizations that 
execute projects as their core business. These organizations, characterized as “project based 
organizations” (PBOs) (Huemann, 2015) are executing projects as a way of delivering products 
and services to external clients. The PBO typology differs from the “project oriented 
organization” (POO), in which projects are primarily used an instrument to change the own 
organization.  
For a PBO, integrating sustainability implies making the projects it performs more sustainable. 
Several studies on the integration of sustainability into project management focus on the 
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operationalizing the concepts of sustainability into sets of indicators that can be applied to the 
project’s execution process and output, in order to assess the sustainability of the project (For 
example [4], [11], [23], [27] and [33]). These indicators normally follow a more generic 
framework of sustainability indicators, for example Global Reporting Initiative’s sustainability 
reporting guidelines, in representing the “Triple Bottom Line” perspectives of social, 
environmental and economic performance [9]. However, specialists question whether a generic 
list of sustainability indicators is possible, or even desirable, given the wide variety of conditions 
and the differences in values in different contexts [18]. In line with Mettler and Rohner [35], 
Silvius and Schipper [44] therefore conclude that the assessment of sustainability in projects 
and/or project management should be configurable to the characteristics and context of the project 
at hand.  
This context relates, amongst other factors, to the industry of the organization and the strategy of 
the organization. For a PBO, however, there are two contexts to consider: the industry and strategy 
of the ‘client’ that commissions the project, and the industry and strategy of the PBO itself, as 
‘contractor’ in the project. The PBO therefore is faced with the challenge to balance its 
commitment to sustainability between the strategy of the client organization and its own 
sustainability ambitions. How can this balancing act be approached? Should the PBO follow the 
sustainability strategy of the client or should it stick to its own strategy and select the assignments 
and clients that fit that strategy? 
This paper will discuss the question What strategic postures a PBO can take on the consideration 
of sustainability in its projects, while aligning with both the strategy of the client organization 
and its own strategy? We will develop four possible strategic postures on sustainability in the 
projects of a PBO that provide guidance for the consideration of sustainability in these projects. 
The remainder of this paper is organized as follows. In the following section, we will discuss the 
concepts of the project based organization, the different strategic postures towards sustainability 
and the relationship between sustainability, project and project management. Based on the 
concepts found in the literature, the following section will develop a framework of four possible 
strategic postures for sustainability in the projects of the PBO. These four postures will be 
presented further and their implications for the PBO will be discussed.  
 
  
2. Background 
 
This paragraph present a brief discussion of the main concepts addressed in this chapter. First the 
model of the project based organization will be discussed, followed by the different strategic 
postures towards sustainability. The last section of this paragraph will discuss sustainability in 
the context of project and project management.   
 
 
The project based organization 
 
Companies and organizations in all types of industries are undertaking projects as a growing part 
of their business activities even when their core business processes are repetitive [24]. In order to 
identify the emerging role of projects in organizations, characterizations such as the project led 
organization [19], project based organization [54] and project oriented organization [15], started 
to get used. And although the exact meaning of these constructs has been subject to academic 
debate, for example by Sydow et al. [47], the discussion seems to have settled on the terms project 
based organization (PBO) and project oriented organization (POO). And although these labels are 
sometimes still used synonymously, the literature is now indicating a difference between the two 
typologies. As indicated in the introduction, a POO performs projects primarily for improving the 
performance of its own organization. In this typology, projects are temporary organizations, that 
realize changes of business processes, strategies, resources, products or services in the non-
temporary ‘permanent’ part of the organization [46]. Projects are an organizational construct that 
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gather resources across organizational structures in order to make a non-routine ‘unique’ result. 
The core of the organization, however, is formed by the permanent organization that performs 
business processes in a repetitive way.  
In a PBO, the core of the organization is organized in projects. These projects do not deliver 
change to the internal organization, but to a client organization that specifies the required 
deliverable. The effectuation of the change is normally not included in the scope of the project 
and left to the client organization. The PBO typology has its roots in the construction industry, 
but can also be recognized in other industries, such as event management, consulting, marketing 
communication and information technology.  
Table 1 provides an overview of the characteristics of the PBO , compared to the POO typology. 
 
  

Project based organization 
(PBO) 

Project oriented organization 
(POO) 

Reason for 
projects 

·Projects are performed per force 
because of the customized nature of the 
project 

·Projects are a strategic choice 
·Projects are one option for the 
organizational design 

Relation ·Projects relate to production processes ·Projects relate to business processes 

Type of projects ·Mainly external projects 
·External (if adequate) and internal 
projects 

Management logic 

·Predominantly functional line 
organizations 
·Projects are forced to fit functional 
logic, as disturbances are not allowed, 
large projects are turned into temporary 
functions 

·Permanent and temporary 
organizations have different 
management logics 
·Organization can deal with these 
contradictions 

Understanding of 
project 
management 

·Operational capability 
·Project management as tools and 
control 

·Operational and strategic capability  
·Project management as leadership 

Paradigm 

·Prevailing mechanistic planning 
paradigm 
·Project is considered as complex task 
or system 

·Systemic-constructivist 
·Project is considered as a temporary 
organization 

 
Table 1. Comparison of the ‘project based’ and the ‘project oriented’ organization typologies [20:63] 

 
The POO and PBO typologies help us to understand the different relationships between strategy 
and projects. Where a POO performs projects in order to realize its own goals and strategies, the 
PBO performs projects that relate to its client’s goals and strategies, as well as its own goals. A 
frequently found situation is that a POO acts as a client of a PBO, for example in construction, 
consulting, information technology or event management projects. The POO in this situation 
outsources the realization of the project to a more specialized PBO.  
The POO (client) and PBO (contractor) each value of the project from their own perspective [52]. 
For the PBO this confirms the earlier identified challenge of balancing the integration of 
sustainability in the project between the strategy of the client and its own ambitions. 
 
Sustainability in the context of strategy 
 
The BSR/GlobeScan study [5] is one of many studies that show that corporations are not blind 
for the societal issues that we are faced with. And although this may have been the case already 
in past decades, it is not too long ago that issues, such as poverty reduction, protection of the 
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environment and fair working conditions, were considered primarily the responsibility of 
governments and other regulatory bodies [51]. If a company operated within the boundaries of 
laws and regulations, it could expect societal acceptance. In fact, Friedman argued that a 
company’s only social responsibility is to generate profits for its shareholders [14]. In today’s 
society such a strategy would quite likely face criticism from societal organizations that scrutinize 
the behavior of larger organizations, thereby influencing public opinion. Examples of successful 
mobilization of public opinion are plentiful. For example the Brent Spar case of 1995, in which 
Greenpeace organized a high-profile media campaign around the planned sinking of the oil 
storage and tanker loading buoy Brent Spar, that successfully influenced Shell. Giving in to public 
pressure, Shell changed their plan to sink the Brent Spar and instead dismantled it on-shore.  
Shell’s behavior at the time of the Brent Spar case may be characterized as reactive to public 
opinion. Today, many organizations proactively accept some level of responsibility for 
sustainability as part of their ‘license-to-operate’ and integrate sustainability goals in their 
corporate strategy. Willard [56], depicts these different strategic postures as a growth model of 
‘sustainability stages’ a company may develop on (Figure 1). 
 
  

 
Figure 1. The stages of sustainability integration. (Adapted from [56]) 

 
 
The stages move from reactive to proactive and describe to what extent a company is committed 
to sustainability principles. The first stage is when companies fail even to comply with prevailing 
regulations. They are opportunistic and not engaged with the concept of sustainability . When a 
company complies with all environmental and social regulations it moves up to stage 2, 
‘compliance’. In stage 3 ‘beyond compliance’ a company starts to not only react on regulations, 
but it starts introducing sustainability activities. Yet, these activities are not concerted but are 
carried out in different departments. Companies who understand the importance of sustainability 
and the value-added they can gain from sustainable activities e.g. energy-efficient production or 
eco-friendly products and integrate sustainability into their corporate strategy are in stage 4 
‘integrated strategy’. The highest stage 5 ‘purpose and passion’ is attained when companies are 
not just driven by profits but also by a sense of responsibility to improve society and environment 
and contribute to a better world. 
The stages of sustainability model illustrates how companies can move from a reactive approach 
to a proactive one. If we disregard the pre-compliance stage 1, stages 2 and 3 can be considered 
as reactive, whereas stages 4 and 5 are considered proactive. This distinction between approaches 
distinguishes companies that try to ‘do no harm’, by trying to minimize the negative effects of 
their business, from companies that try to proactively ‘make a positive contribution’, by 
integrating sustainability considerations in their core business strategies. 
A similar dichotomy can be found with Baumgartner and Ebner [3]. In their study of the 
sustainability maturity of corporate strategies, they differentiate between introverted strategies 
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and extroverted strategies. Introverted strategies consider sustainability as an additional aspects 
of doing business and concentrate on a basic level of sustainability consideration such as 
conformity and compliance with sustainability-related rules and guidelines. These strategies 
could be characterized as ‘risk avoidance’ or ‘defensive’. Extroverted strategies consider 
sustainability as an integrated part of the business and perhaps even as the reason for doing 
business. Within the extroverted strategies, a more conventional and a more transformative 
approach can be distinguished [3]. In the conventional extroverted strategy, the organization uses 
its sustainability as a differentiator in the marketplace. Given the ‘competitive edge’ that these 
organizations experience from proactively considering sustainability in their business and 
activities, it makes sense to engage more in sustainability that it is obliged to do by laws and 
regulations. In these organizations, the marketing of their sustainability efforts plays an important 
role. Organizations that adopt a transformative extroverted strategy, go beyond the ‘competitive 
edge’ perspective on sustainability. For these organizations, their activities are a driver for 
sustainability in society. Sustainability is integrated in all aspects of business and strategy, and 
gains therefore much higher credibility.  
Tulder et al. [51] identify the basic attitude of an organization towards its societal role as one of 
the key variables in the classification of the strategic postures on sustainability. The reactive 
company sees sustainability as a liability to its business strategy and operations, where a proactive 
company takes responsibility for societal issues. Next to the basic attitude, Tulder et al. [51] 
recognize another meaning of the reactive-proactive dichotomy: the company’s initial drive to 
consider sustainability. A reactive company acts upon pressure from, mostly external, 
stakeholders, whereas a proactive company makes the first moves based upon its own leadership 
or believes.  
Based upon these two key variables, Tulder et al. [51] construct a framework that can be used to 
characterize the sustainability strategies of organizations and the transition from one strategy to 
another. Figure 2 shows this framework.  
 
 

 
Figure 2. Development framework of sustainability strategies. [51] 

 
 
Concluding this part of our literature review, we observe that consensus is emerging on a basic 
distinction between inactive/reactive strategies on sustainability, in which the organization views 
sustainability as a liability, and active/proactive strategies, in which the organization views 
sustainability as a responsibility.  
Provide a normative opinion or judgment on which strategic posture should be considered ‘right’ 
or most fitting goes beyond the scope of this chapter. As we are aiming to provide direction for 
the strategic posture for the PBO, we need to understand how the strategy of the client context of 
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the PBO interacts with the strategy of the PBO itself. For this goal, the dichotomy of 
inactive/reactive strategies versus active/proactive strategies suffices. 
Sustainability in the context of projects 
 
The seminal Brundtland report of the UN World Commission on Development and Environment,  
linked sustainability to change, by stating “In essence, sustainable development is a process of 
change” [57]. Marcelino-Sádaba et al. [32] observe that “projects are the ideal instrument for 
change” and “the necessary change that we require towards sustainability will be boosted by 
applying the project management discipline to sustainability.” [32]. This view elaborates on 
projects as temporary organizations [29; 55] that realize change in organizations or across 
organizational boundaries [46]. In according with this, Turner defines project management as “the 
means by which the work of the resources assigned to the temporary organization is planned, 
managed and controlled to deliver the beneficial change” [52: 29].  
With the growing attention for sustainability, its concepts are also being related to project 
management (For example [27]; [7]; [31], [46], [33], [42]). Pasian and Silvius [37] identify 
sustainability as one of the evolving schools of thought in project management. They characterize 
the ‘sustainability school of project management’ as considering projects in a societal perspective, 
adopting a management for stakeholders approach and considering all aspects of the projects 
through the triple bottom-line perspectives of economic, environmental and social interests.  
criteria for the business case and project success. The following section discussed these three 
characteristics of sustainable project management further.  
 
Projects in a societal perspective 
 
As is suggested by Marcelino-Sádaba et al. [32], the sustainability school adopts a societal 
perspective on projects and considers projects as instruments to realize societal change. In their 
literature review on publications on sustainability in project management, Silvius and Schipper 
[43] therefore identify the ‘recognition of the context of the project’ as the starting point of 
considering sustainability in project management: “Integrating the dimensions of sustainability 
in project management inevitably implies a broader consideration of the context of the project.” 
[43:72].  
 
Management for stakeholders 
 
Several authors (For example [2], [10], [26]) recognize the need for a more proactive engagement 
of stakeholders as a consequence of integrating sustainability into project management. Eskerod 
and Huemann [10] conclude that the current standards of project management guide practitioners 
towards the recognition of a rather limited group of stakeholders and to “selling the project to the 
most important stakeholders rather than involving them and their interests into the creation of 
project objectives” [10:43]. In this approach, the ‘management-of-stakeholders’ approach, 
stakeholders are seen primarily as providers of resources that should be prevented from hindering 
the project. “In contrast, the ‘management-for-stakeholders’ approach [12; 13] takes the point 
of departure that all stakeholders have the right and legitimacy to receive management attention 
[22]. Stakeholders are not means to specific aims in the organization but valuable in their own 
rights.” [10:40]. Labelle and Leyrie [26] conclude that this implies that stakeholder 
communication becomes stakeholder participation. The information flow between project and 
stakeholders is no longer unidirectional but transformed into a dialogue that allowed participants 
to take part in developing the project [28]. 
 
Triple bottom-line criteria for all aspects of the project 
 
Integrating sustainability in project management will influence the specifications and 
requirements of the project’s deliverable or output, and the criteria for project success [8; 31]. For 
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example the inclusion of environmental or social aspects in the project’s objective and intended 
output and outcome [46]. Integrating sustainability into project management suggests that the 
content, intended output/outcome and success criteria are based on a holistic view of the project 
[16] and developed together with a broad group of stakeholders [10].  
Integrating sustainability also implies that the definition and perception of project success take 
into account the 'triple bottom line' of economic, social and environmental benefits as laid out in 
the business case, both in the short term as in the long term [43]. However, studies on 
sustainability in project management differ in their consideration of the different triple bottom 
line perspectives. Studies that focus on sustainable or ‘green’, construction projects and project 
management mostly discuss the combination of the economic and the environmental dimensions, 
whereas papers that focus on sustainable development projects tend to discuss mainly the social 
dimensions [43]. 
As noted earlier, several studies on the integration of sustainability into project management focus 
on operationalizing the Triple Bottom Line concept by developing sets of indicators on the 
different perspectives. This approach bears the risk of lacking the holistic approach of the 
integration of the economic, environmental and social perspectives. Martens and Carvalho [33] 
reported an empirical study on the consideration of Triple Bottom Line variables by project 
managers from diverse industries in Brazil. One of their conclusion was that the consideration of 
different sustainability aspects of the Triple Bottom Line is related to the strategy and context of 
the project. A universal set of sustainability indicators for projects may therefore be illusive. 
 
Addressing this strategic context, Silvius and Schipper [44] develop a maturity model, SPM3, for 
the assessment of sustainability in project management with which the degree to which a project 
considers the different triple bottom line criteria can be assessed on an ordinal scale ranging from 
‘compliant’ to ‘purpose’ (Table 2). In these maturity levels, the earlier found distinction between 
an inactive/reactive approach towards sustainability and an active/proactive approach can be 
recognized. Specific for the SPM3 model, however, is that the model considers how sustainability 
is approached on the level of a project, and not on the level of the organization or strategy of the 
organization. 

 

 Approach Maturity level Description 
‘do no harm’ 

 
 
 
 
 
 

 
‘positive 

contribution’ 

Level 1: 
Compliant 

(This aspect of) Sustainability is considered minimalistic and 
implicit, and (only) with the intention to comply with laws and 
regulations. 

Level 2: 
Reactive 

(This aspect of) Sustainability is considered explicitly, with the 
intention to reduce negative impacts of the project. 

Level 3: 
Proactive 

(This aspect of) Sustainability is explicitly considered as one of 
the areas that the project contributes to. 

Level 4: 
Purpose 

Making a contribution to (this aspect of) sustainability is one of 
the drivers behind the project and sustainability considerations are 
included in the justification of the project. 

Table 2. The maturity levels of the SPM3 model [44] 

 
For the measurement of the consideration of sustainability, the SPM3 maturity model defines 22 
indicators, organized in the three triple bottom line perspectives [44]. During the maturity 
assessment, each indicator is assessed on the scale of the maturity levels of Table 2.  
For each project a logical ambition should be that the project ‘does no harm’ and therefore 
addresses all sustainability criteria on at least the level 1 ‘compliant’ level. For the more 
(pro)active levels of consideration, levels 3 and 4, addressing all criteria is not a realistic ambition 
for a project. Therefore the project needs to select on which aspects of sustainability it aims to 
make a more active contribution. Guidance for the selection of relevant criteria logically comes 
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from the (sustainability) strategy of the organization. However, for the PBO, a complicating factor 
is that there are multiple strategic project contexts to consider. Both the ‘client’ and the PBO 
itself, the ‘supplier’, provide relevant strategic contexts to consider in the project. 
 
 
3. Four strategic postures for sustainability in project of the PBO 
 
The basic strategic postures, inactive/reactive versus active/proactive, we derived in the preceding 
paragraph provides a foundation for the analysis of the possible strategic postures of the projects 
in a PBO. Earlier in this chapter we established that for the PBO two sustainability strategies 
provided a relevant context for the projects: the strategy of the client and the strategy of the PBO 
itself.  
By using the two basic strategic postures for both organizations, we constructed the framework 
presented in Figure 3. 
 

 
 

Figure 3. Four strategic postures for sustainability in projects of the PBO. 
 
This framework now allows us to characterize four strategic contexts of the projects of the PBO:  

1. An inactive/reactive sustainability strategy of the PBO with an inactive/reactive strategy 
of the client. 
We labelled the strategic posture of this situation Sustainability for compliancy. 

2. An inactive/reactive sustainability strategy of the PBO with an active/proactive strategy 
of the client. 
We labelled this situation Sustainability on request. 

3. An active/proactive sustainability strategy of the PBO with an active/proactive strategy 
of the client. 
We labelled this situation Sustainability as differentiator. 

4. An active/proactive sustainability strategy of the PBO with an inactive/reactive strategy 
of the client.  
We labelled this situation Sustainability for value. 

 
The following sections discuss the strategic postures of these four situations. 
 
Sustainability for compliancy  
 
The sustainability for compliancy posture is the most minimalistic of the four strategic postures. 
In this strategy, both the PBO and the client company have an inactive/reactive approach towards 
sustainability and therefore sustainability is addressed in projects only with the intention to 
comply with laws and regulations. In the absence of a more (pro)active sustainability strategy, 
the different triple bottom line sustainability criteria are addressed on a ‘compliance’ level.  
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Sustainability on request  
 
In this strategic posture, the PBO has an inactive/reactive approach to sustainability and will only 
address those sustainability aspects of the project that the client, who has a more active approach 
to sustainability, requests in the project assignment. Figure 8 illustrates an example of the maturity 
assessment in this strategic posture. All indicators are considered on the level of compliancy, but 
towards some indicators a more proactive approach is taken. Which indicators are selected to be 
addressed more actively in the project is determined by the requirements that the client specifies. 
The client is in the lead, the PBO reacts and follows.  
 
Sustainability as differentiator  
 
In the sustainability as differentiator and sustainability for success strategic postures, the PBO 
takes a more (pro)active approach towards sustainability. The PBO has formulated strategic 
sustainability ambitions and logically aims to realize these through its core business: projects. 
The sustainability ambitions are therefore communicated and marketed to prospective clients. 
One reason for this is to allow clients to preselect themselves for the PBO in terms of strategic 
fit. Another reason is that by communicating its sustainability ambitions, the PBO aims to create 
a competitive advantage over competitive PBOs with clients that value sustainability. 
This strategic posture bears the risk that the sustainability ambitions of the PBO and the client are 
not aligned. For the project this implies that it will probably have to address multiple criteria, 
some related to the sustainability strategy of the client and some related to the sustainability 
strategy of the PBO itself, parallel. In itself this may not be a problem, as the criteria logically not 
exclude other criteria, however, it may increase the complexity of the project. 
 Which indicators are selected to be addressed more actively in the project is in this posture a 
mixture of indicators derived from the sustainability strategy of the client and indicators that are 
provided by the PBO itself. These indicators may overlap, but they may also be completely 
different indicators. 
 
Sustainability for value  
 
Paying attention to sustainability aspects in projects may be perceived as costing time or money 
and therefore as not supportive of the value or success of a project. However, several studies, such 
as [50], [34] and [45], point out a positive relationship between addressing sustainability in the 
management of a project and the success of that project. For example by eliminating waste [30], 
reducing risks [45] and/or improved stakeholder relationships [10]. Therefore also without an 
explicit requirement of the client, the PBO may also address sustainability, simply because it 
expects sustainability delivers value. 
In this strategic posture, it can be expected that the projects score overall better on the active 
consideration of sustainability aspects, with the highest level scores on a limited set of indicators 
that relate to the (sustainability) strategy of the PBO.  
 
 
5. Implications 
 
Our analysis of the four potential strategic postures of the projects of a PBO, showed that for three of 
the four postures, sustainability will be addressed on a level that goes beyond the level of being 
compliant with laws and regulations. This logically has implications for the way projects are managed 
and governed within the PBO. This paragraph highlights the implications for the PBO that aims to 
move towards a more sustainable management of their projects. 
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Adopt a sustainable project management process 
 
Based on an analysis of the most used standards for project management, Silvius [39] concludes that 
on the logical areas of impact of sustainability in project management, the standards of project 
management processes (PMBOK Guide, PRINCE2 and ISO 21500) fail to refer convincingly to 
sustainability considerations. Enhancing the project management methodology that is used in the PBO 
with processes, templates and roles that explicitly address the sustainability aspects of a project 
therefore should be recommended. At this moment, only the ISO 21500 based PRiSM methodology 
[6] explicitly addresses sustainability and introduces a ‘Sustainability Management Plan’ [17; 40] as 
new element in the project management documentation. 
 
Develop sustainability measurement and monitor systems 
 
An important condition for the management of the sustainability aspects of a project is a practical tool 
or instrument to assess the sustainability of the project. And although numerous academic publications 
include assessments of sustainability impact, the instruments used for these assessments fail to address 
the specifics of sustainability in projects and project management. Sustainability in projects can be 
considered as sustainability of the project deliverable (the product that the project realizes) and the 
sustainability of the delivery of the project (the process of realizing the project) [44]. Gareis et al. [16] 
observe that the first perspective prevails in studies on sustainability in the business context and that, 
because of the temporary nature of projects, the second perspective, the sustainable management of 
projects, is still largely unexplored. 
Specific project sustainability assessment instruments range from simple checklists, for example [25; 
49], assessment methodologies, for example the Sustainable Footprint Methodology [36] and the 
Project Sustainability Impact Assessment [48], to maturity models, the earlier discussed SPM3 [44]. 
A PBO would be wise to develop or select an assessment instrument in order to be able to assess, 
measure, monitor and report the sustainability impacts of their projects. 
 
Develop ‘sustainable project management’ competencies  
 
Addressing sustainability in projects requires adequate competencies. The recently published IPMA 
Individual Competence Baseline version 4 [21], includes an explicit reference to sustainability in the 
competence “Identify, and ensure that the project complies with relevant sustainability principles and 
objectives”. The description of this key competence states that the project manager should be able to 
“assess the impact of the project on the environment and society” and that he/she “researches, 
recommends and applies measures to limit or compensate negative consequences”. Based upon our 
analysis of the strategic postures for projects in the PBO this competence makes sense, however, what 
‘sustainability competencies’ does a project manager need to develop in order to fulfill the 
responsibility for sustainability that the ICB4 puts on him or her? And are these competencies today 
included in the development path of project managers in the PBO?  
Drawing from the literature on ‘Education for Sustainable Development’, Silvius [41] derived five 
key competences for sustainability: systems thinking competences, anticipatory competences, 
normative competences, strategic competences and interpersonal competences. His specification of 
these key competences provide a foundation for answering the before mentioned questions and the 
development of specific training programs. However, his analysis also emphasized the importance of 
‘attitude’ as the foundation on which skills and knowledge are developed. Integrating sustainability in 
project management therefore  a ‘mind shift’ of the project manager. From executing ‘ordered’ 
projects, to accepting a professional responsibility for contributing to a better society [41]. 
  
Develop organizational maturity 
 
The PBO also needs to develop an organizational competence on sustainability. In addition to the 
actions mentioned above on project management process, sustainability measurement instruments and 
individual competence development, the development of the organizational competence also requires 
sharing knowledge and experiences, developing good examples and best practices on sustainability in 
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projects, creating supporting structures, engaging stakeholders in the process and committing to 
ambitions and continuous improvement on the topic.  
 
 
6. Conclusion 
 
The PBO is an organizational typology that executes projects primarily for external clients. This 
complicates the alignment of projects and strategy, as two strategies come into play: the one of the 
PBO and the one of the client. Given this dualistic situation, this chapter set out to discuss what 
strategic postures a PBO can take on the consideration of sustainability in its projects, while aligning 
with both the strategy of the client organization and its own strategy. Based on our analysis of basic 
strategic postures, we concluded that consensus is emerging on a basic distinction between 
inactive/reactive strategies on sustainability, in which the organization views sustainability as a 
liability, and active/proactive strategies, in which the organization views sustainability as a 
responsibility. In the case of the PBO, this classification applies to both the strategy of the client as 
the strategy of the PBO itself, thereby creating four possible strategic contexts for the projects the 
PBO executes: (1) an inactive/reactive sustainability strategy of the PBO with an inactive/reactive 
strategy of the client, (2) an inactive/reactive sustainability strategy of the PBO with an 
active/proactive strategy of the client, (3) an active/proactive sustainability strategy of the PBO with 
an active/proactive strategy of the client and (4) an active/proactive sustainability strategy of the PBO 
with an inactive/reactive strategy of the client. 
For each of the four situations we developed a fitting strategic posture and an expectation how the 
consideration of sustainability in projects for each of the strategic postures logically looks like.  
The conclusion of our analysis of the four strategic postures is that in three of the four postures, 
sustainability needs to be considered beyond the level of compliancy. Only in the situation in which 
both the PBO and the client have an inactive/reactive approach to sustainability, can the consideration 
of sustainability be limited to being compliant. However, this situation is rapidly becoming outdated 
exception. As was indicated in the introduction of this chapter, businesses are integrating sustainability 
into their business strategies, products/services, processes and resources. And where a PBO, by the 
nature of its business, may be reactive to the requirements of its clients, it should be clear from our 
analysis that it does not suffice to take a reactive approach to sustainable project management. The 
PBO needs to develop competency in sustainable project management, in order to be competitive and 
to contribute to the strategy of its clients. This competency refers both to the individual competence 
of the project managers, as to the organizational competence in terms of project management 
processes, project management documentation, project reporting, supporting organizational structures 
and organizational learning and knowledge development. 
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1. Introduction 

 
Educating engineers and technicians relies on technical solutions. Technology in society is in a 
constant evolution and the educational environment is expected to keep up with all these trends 
and (r)evolutions to teach their students the best and newest technologies. 
On top, the digital teaching aids – as all related to computers – even change quicker, driven not 
only by new techniques, but also the fast obsoleteness of hardware (and software). 
Conflicting with this evolution is the lack of resources for schools and universities to acquire all 
the newest tools. 
Sustainability is a widely used term and refers to the capacity of something to last for a long time, 
in other words the capacity to support, maintain or endure. 
To reach sustainability in the global world we need good education to prepare all children for a 
world which is durable. The ideas of endless grow in consumption and unlimited natural resources 
has been countered by the reality of  limits in the production of fuels, food, fresh water and other 
natural resources. 
“Industrial and economic constraints, catastrophic environmental pollution in many regions and 

disastrous water, land and air quality are forcing engineers to think differently. In addition, 

engineers have to take into account the ever-increasing complexity of interaction between 

technology and human beings. In the techno-centric 21st century, engineers are challenged by 

the uncertainties associated with the impacts of their designs on their respective societies.” [1] 
The paradox that teaching engineers on the one hand is going for newer, faster, better, more 
productive systems and on the other hand going for more sustainable, people- and earth friendly 
techniques brings also responsibilities towards the way we use systems in education itself. 
So sustainability in education covers a lot of different issues. 
One can consider the sustainability of the knowledge transfer to students, the durability of 
buildings or equipment, the ability to stimulate a sustainable (lifelong learning) attitude in 
students and staff.  
More and more knowledge transfer to students is supported by software-tools. Building expertise 
in a tool and creating the necessary didactics for using it  requires (a lot of) time. Unfortunately 
however, due to the ever continuing change of computers, OS, programming languages, the 
specialist dedicated software tools very often outdate and become obsolete. 
 
The term “Sustainable Software” can be investigated in two ways [2]: how to achieve sustainable 
code or how  software can support to reach the sustainable goals. This paper deals with both 
dimensions and considers sustainable software development  for educating engineers: first a 
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definition of sustainability in software development, next we look at a case of the updating of an 
expertise system COPTURN (Cutting Optimization Program - Turning) for the determination of 
optimal cutting parameters for the turning process.  
 
2. Sustainability in Software Development 

 
If to look at sustainability from the point of code it means that “the software you use today will 
be available - and continue to be improved and supported - in the future” which can be achieved 
by different approaches [3]. Even from this point of view, sustainability has many dimensions 
that relate organization to information systems and to software engineering [3]. Also 
sustainability in development also should be considered separately as it is about efficiency and 
balancing the needs on the short and long term [4].  
Software architectures play a major role in large-scale systems’ sustainability (that is, economical 
longevity), vastly influencing maintenance and evolution costs. It’s thus desirable to measure the 
sustainability of a software architecture to determine refactoring actions and avoid poor evolution 
decisions [5]. There are several areas in which software sustainability needs to be applied: 
software systems, software products, Web applications, data centers, etc. Which have different 
architecture and for sustainability assessment more convenient to use integrated approach which 
concider as requirements as architectural design as source code.  
Despite all efforts technologies are changing very dynamically and it is difficult to foreseen all. 
But re-engineering of the existing software can allow to reach sustainable goals as in research as 
in education.  
So we suggest for development process to consider from the point of view of future re-
engineering, which can highly improve its long-term sustainability. Software re-engineering 
process is following the typical software lifecycle but it involve software transformation at 
different level of abstraction.  One of the main differences is that instead of requirements of the 
stakeholders analysis the re-engineering process starts from the source code analysis of an 
existing software. 
There are numerous of object-oriented re-engineering patterns which input parameters can be 
considered as quality metrics for long term sustainability assessment.  
Following case study is an example of well created software inheritance for sustainable 
educational and research goals.  
 
3. Case study  

 

The existing program named COPTURN is a software package for the determination and 
optimization of cutting conditions and the calculation of cutting times and cutting costs. This 
system – originally dating back to the 1970’s with a major upgrade near 1998 – is reengineered, 
rewritten in another programming language and optimized with a new user interface. The system 
– in comparison to some commercial software – is open for students to research and work upon, 
and IP in it is also owned by the university itself. So after years of losing functionality due to 
outdated (software) technology, a complete makeover was decided.  
 
The existing solution had a number of problems.  

1) The key issue is its being outdated with respect to compatibility with new operating 
systems and platforms. Behavior of the program cannot be predicted, what makes it 
unsustainable.  

2) There is provided a set of catalogues, which contain static data about lathes and their 
characteristics, frequently used tools and materials [6]. These catalogues with static data 
are ordinary sequential text-files, which can be modified by an editor, but the program 
itself doesn’t provide any interface to manage this information. Data is arranged line by 
line, separated with spaces in each line. The meaning of each value is described in the 
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header of the file. Thus, with this implementation it is difficult to add or update any 
information.  

3) The program contains menu items to create a new project, save it or open existing, make 
and print a report. However, after creating and saving a project, buttons for some of these 
operations remain inactive.  

4) The program has only two auxiliary drawings that would explain the physical meaning 
of the entered values. However, they describe only a small part of required items. These 
images are insufficient and require redesign with respect to the colors and description.  

5) The program doesn’t provide any help or guide to a user, “Help” menu item displays 
window with information about program.  

The above-mentioned issues became crucial and a new solution has been developed. The new 
software system for the determination of economic optimum machining conditions was designed 
and built with the use of the technology and strategy of COPTURN. It is based on the minimum 
cost criteria as a main concept and relies on fundamental cutting laws, terms and constraining 
factors (restrictions imposed by the machine, workpiece material, workpiece geometry and 
fixture, etc.) [7]. The new program uses the scenarios and static data of the COPTURN software, 
that have been updated and re-engineered.  
The component diagram (fig. 3.1) explains the concepts of the new software and gives an 
overview of its architecture. 
 

 
Fig. 3.1 – UML Component Diagram 

 
The new program allows to create and manage a project that includes a set of operations that can 
be performed on a workpiece. The provided GUI interface allows a user to input the required 
values, choose an equipment (loaded from a DB file) and make all necessary settings in order to 
get a result that represents optimal cutting values provided that a cost of the machining is minimal. 
Static data was converted to a single JSON file used as a database to reduce platform and software 
dependency and make it compatible and general-purpose. The new software loads data from this 
file and displays to a user. The SQL scheme is represented on fig. 3.2. 
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Fig. 3.2 – SQL representation 

 
Also, the software provides an interface that allows to manage information stored in the DB, i.e. 
add new objects, remove or edit existing. The appearance of the new program was improved to 
make it more modern and user-friendly. There were implemented new images that describe all 
operations and provide a guidance for users with respect to the physical meaning of the imposed 
values. A “Help” section was added as well. 
The new implementation is a Python desktop application, based on PyQt5 – a Python binding of 
the cross-platform application framework Qt [8]. Its GUI was built with the use of QtDesigner 
application. The resulting Qt forms were used to generate the UI code with the help of PyQt5’s 
pyuic5 utility. The standard appearance of Qt forms was changed and stylized by setting a 
designed style sheet and QtAwesome library. The process of development was performed in 
PyCharm IDE. CXFreeze is a library that allows to “freeze” Python scripts into executable files 
under any platform Python works on itself [9]. 
Within the software sustainability concept, the functionality-centric approach was implemented. 
In order to reproduce the operation of the old software system, the migration process has been 
made. This approach means re-coding the software to run it on new hardware or perform with 
new and reliable software. It also gives an excellent opportunity to enhance the old program’s 
performance by solving issues and adding new features. The code was completely rewritten to 
another programming language with the use of modern technologies, that keeps a code up to date 
with the latest changes that the program relies on. This migration is in fact a development of new 
software, but constrained by the old architecture. Migrating the software that completely produces 
a new code package that reliably recreates the work of the old software is required to make the 
program stay in use over a long period of time [3]. 
(The work was done in the frame work of international students and teachers exchange in Erasmus 
+ KA1.)  
 
4. Results and Conclusion 
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Sustainability in technology in education covers many areas. The use of educational software for 
teaching (LMS, MOOCs..) is one aspect and has been researched a lot. 
The sustainability however of technological software systems used in teaching is an area which 
is mostly forgotten or put aside as an equipment and investment thing. 
 
The reengineering and improving sustainability of the expert software system (COPTURN) 
turned out to be a tough task: the interaction of the users of the system (technologists) and the 
software engineers which made the conversion let to new insights on how sustainability was 
conceived by both sides. 
 
The new platform strategy put forward in the case study will be used to convert other software 
systems to make them more sustainable suited for this typical field of study. The new system is 
open source to the students allowing them to integrate new modules and to research on knowledge 
in the expertise system and as such converted the old closed (and obsolete) system to a modern 
software tool, ready to meet and cope with future technology challenges. 
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Abstract: A sustainability during a project implementation process is one of the main 

factors of the project success. If we have sustainability, it will lead to the project success. The 

sustainability can be defined as a well-done planned project, sustainability movable context, 

harmonious project team, and stakeholders work, and also an unambiguous understanding all of 

the project documents by all participants in the project process. Our paper primary focus will be 

on the unambiguous understanding. 

In our practice, we often find that unambiguous understanding is incomplete or non-

existent.  This is a typical situation for countries in which the project approach is just have been 

introduced or exists in the state of development. The unambiguous understanding appears when 

all of the participants of the project-oriented process join in a single project mental space. 

Such single project mental space come to effect as a result of the participants working 

together and represents the mental space that includes knowledge, skills, and practices of all 

participants in the project-oriented process [1]. We will refer to this space as a Blended Mental 

Space (hereinafter – the BMS). 

 
Keywords: project, blended mental space, stakeholders, project manager, movable space 
 
1. Introduction 

 
The BMS is a space that exists temporarily during project life cycle. It is necessary to create 

an environment (space) of joint action and understanding of the process of the project 
implementation by all participants of the project-oriented process at various stages of the project 
lifecycle. All participants involved in the project execution must understand unambiguously in 
any given moment to understand the processes, goals, and tasks, which are taking place at this 
point in time, and know the approaches and methods used to achieve them. 

Based on the above, the aim of the BMS is the creation and functioning of a mental space 
in the process of the project implementation. 

According to the 1-st definition in the small academic dictionary [2], the concept of 
"function" is an occurrence that depends on the other and changing with the changing another 
occurrence. 

Based on this definition, we can analyze the BMS function. The birth of the project idea 
can be considered as the project’s beginning and an appearance of the desire for the project 
implementation. Each idea is unique. This uniqueness can be: 
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• absolute. For example, a project of the construction of a the new safe confinement 
over the collapsed reactor as a result of the man-made disaster at the Chernobyl nuclear 
power plant (Ukraine) [3]; 

• or relative. That mean, that in that generally a project can be attributed to a group 
of similar projects, it implementation takes into account certain features. For example, the 
project to create a Cadastre system in Ukraine [4]. The unique character of the project 
appeared in the implementation conditions (during that time a lot of legislative collisions 
happened because of in a turbulent political continuum), scale (it was one of the largest 
infrastructure projects in Ukraine) and a the project product (it was unique for Ukraine). 

Each project has its own lifecycle, although its phases will be the same for all projects. The 
duration and the complexity of the life cycle’s each phase will be the uniqueness of the project 
life cycle. The formation of unambiguous understanding of the processes that occurs in each phase 
of the life cycle is carried out in the BMS. This is possible only in the mental space, which 
provides all participants of the project-oriented process with opportunities for interaction and 
communication in order to develop a common understanding during the implementation of the 
process. 

Based on above, the BMS’s function is the interaction and communication support of all 
participants in the project process throughout the project lifecycle. 

The interaction and communication in the BMS can be provided using the next facilities] 
(following communication prospects, channels): 

• Negotiations; 
• Meetings; 
• Conferences; 
• Discussions; 
• Various reports;   
• Integrated information system of a project; 
• Workshops and training; 
• News releases; 
• Informational management systems.  

Each approach can be adopted for the use in different situation, but mechanics of their use 
will follow common principles. 

The functioning of the BMS is based on an the understanding of the structure of a given 
space, i.e. on the understanding all of the of connections between parts of the space. To achieve 
an understanding, to understand the big picture, we will examine, we will research the BMS and 
try to understand what the BMS elements consist and what kind of links, transformations, and 
transitions between these elements exists in throughout the different phases of the project 
lifecycle. 

Because the BMS is a mental space, knowledge will be the main elements of it. But apart 
from knowledge, according to P2M, any project should create value, i.e. benefits that will create 
the project product, when all the requirements of the project mission will be satisfied [5]. In 
addition, practices and skills will be the elements of the BMS too. Nevertheless, knowledge, 
skills, practices and values are not individual elements. The BMS consists of the accumulated 
knowledge, skills, practice, and set of values.  

Thus, elements of the BMS will be the sets of knowledge, skills, practices and values [5], 
which will be transformed and changed during the project implementation. The sets of 
knowledge, skills, practices and values of the BMS (are) consists of elements that belongs to of 
the project manager’s, project’s, movable context’s and stakeholders’ mental spaces. 
Nevertheless, as was shown in [7,8], such the space is based not on the absorption of other mental 
spaces, but on the union of their elements, which can be original or changed both at the entrance 
to the BMS or in the process of its existence. 

The space itself creates new elements (for example, the project manager gets new 
knowledge and the movable context gets new values) and transforms existing elements that are 
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already included (for example, the customer upgrades his/her level of competence in the 
implementation of the project, or the project manager improves his/her practice in contracts 
administration. Because of the nature of the BMS is transitory and exists only during project 
implementation, upon completion of the project all the BMS elements returns to the project 
manager’s, stakeholders’, movable context’s and project’s mental spaces in the original or 
transformed form upon completing the project. In the future, they can be used to create and 
operate other blended mental spaces for other projects. 

The BMS includes the project manager’s mental space, it would be logical to see a set of 
skills among the BMS elements, since it is one of the sets of the project manager’s mental space 
[7]. Nevertheless, skills are utilized by a personal way of doing things on based on the acquired 
knowledge and experiences [9]. Working outside of the BMS will require utilizing only personal 
knowledge, experience and resources. A person can transfer to another person knowledge and 
experiences, but the skills are acquired individually. Based on this conclusion we can exclude 
skills from the BMS. 

Thus, the BMS structure will be consist of three sets: 
• knowledge; 
• practices; 
• values. 

Each set will be considered and studied on the different phases of the project lifecycle. 
 

2. Study of the BMS elements on the different project lifecycle 

 
The Initiation phase. During the initiation phase, the project idea, with the help of the 

project manager's knowledge, is transformed into a project; the result through understanding by 
the customers certain nuances of the idea and success criteria. The project manager transforms 
and formalizes the stakeholders’ knowledge using his/her professional knowledge. On top of that, 
the project manager forms the BMS’s knowledge set. At the same time, the stakeholders’ mental 
space of the knowledge set is changing by addition adding knowledge about the project process. 
In fact, several knowledge transformations takes place during the initiation phase [10]: tacit 
knowledge into tacit knowledge (socialization) and tacit knowledge to explicit knowledge 
(externalization). The project manager always make agrees with the stakeholders (the customer) 
unambiguously understanding the obtained transformed and formalized knowledge. 

The project documents are the interaction results of the knowledge sets of the project 
manager and stakeholders in the BMS. The project documents are explicit knowledge, which are 
describing certain future activities in the frame of the project implementation (practical actions). 
The knowledge formalization is carried out using the appropriate project manager’s practices and 
skills. Therefore, the practices and skills sets of the project manager aren’t included in the BMS, 
but they act directly on it. The project documents and information about the project will be the 
result of this activity. 

Inasmuch as any project should create a value, the project values, the project manager 
values, and the stakeholders’ values will be already formed during the phase. These values may 
remain unchanged until the project closing or may vary dependability on the project progress: 
decrease or increase. 

The above information can be presented schematically (Fig. 1). 

120



 
Fig. 1. Schematic presentation of different sets influence on the BMS’s sets during the 

initiation phase [own source]. 
The arrows point out on the influence directions on the fig. 1. 
The planning phase. The phase is one of the most basic and complex, as it is necessary to 

plan the entire project in detail. It is important to conduct a comprehensive project analysis, 
concerning the project product creation, to analyze and classify all existing possible technologies 
and methods for the project product creating, to identify and classify stakeholders, to describe 
uncertainties and to analyze risks based on uncertainties, etc. 

The project manager uses his/her professional knowledge to transform and formalize the 
stakeholders’ knowledge about the project. The number of stakeholders can expand. Such 
expansion is possible due to the analysis of stakeholders and their classification taking into 
account their interest and influence on the project. Here the project manager uses not only 
professional knowledge but also individual ones. 

The increasing number of stakeholders occurs due to the necessity of involvement of highly 
specialized specialists necessary for the analysis of the project product technical aspects, the 
involvement of the customer's specialists to assess the future project organizational structure 
(functional, matrix, project), risk management specialists for risk assessment and analysis, etc. 
Investors for the future project, stakeholders from the government and international organizations 
can be identified as the stakeholders. 

At this phase, the project manager works closely with a part of the stakeholders, 
formalizing their knowledge. Nevertheless, some stakeholders, who can have an impact on the 
project, are, but the project manager can’t work closely with them. For example, it is necessary 
to take into account the demographic and ecological situation in the region, when a project of the 
construction of a nuclear power plant is considered. In this case, residents of the region, where 
construction is planned, will be valued the same as stakeholders. The residents may not take part 
in a protest if the project manager informs them about advantages of the plant construction and 
planned the environmental renovation. The expanding the labor market due to the construction 
and operation of the plant may be one of the advantages. If the project manager doesn’t give 
consideration enough the residents can organize protests. The protests may have a serious 
negative impact on the future project, until the closure of the project in the phase. Thus, the project 
manager may not work closely with the residents, but they may have an impact on the project. 
The changing influence depends on the project manager’s professional actions and knowledge.  

The movable context’s knowledge is also included in the knowledge set of the BMS. The 
movable context doesn’t participate in the project directly, but has an influence on it and directly 
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interacts with its individual parts. In the article [11] it was analyzed and shown that in general 
about 200 elements of the movable context can have an impact on the project. 

The knowledge set of the project’s mental space will also include into the knowledge set 
of the BMS. The transformed and formalized during the initiation phase project’s knowledge will 
be fully utilized in the phase. 

All knowledge, which is included in the knowledge set of the BMS, will be transformed 
into the knowledge, practices and skills sets elements of the project manager's mental space into 
explicit knowledge. Such transformations will be made in accordance with one of the project 
management methodologies or internal standards of the customer's organization for project 
management if any. Part of the explicit knowledge will be included in the knowledge set of the 
project’s mental space in the documents forms, some of them will expand the knowledge set of 
the BMS, and some will form the practices set of the BMS and the practices set of the project's 
mental space. 

The practices set of the project can also be expanded by adding the accumulated previous 
experience in implementing similar projects (if it exists in the organization and it is accepted to 
formalize). All sets, which are included in the project manager’s, stakeholders’ and the project’s 
mental spaces, will be transformed. 

The values can remain unchanged, as in the initiation phase. New values can be formed 
depending on the complexity, scale, and significance of the project: 

• product (new technologies, new materials that will be used for the project 
product), 

• process (new design, new business processes that will be developed for the 
project product creation); 

• development (new problem solutions that will be used for the project planning) 
[5]. 

The values of the project manager, stakeholders, and movable context will influence on 
new values formation and will transform the project values. 

The above information can be presented schematically (Fig. 2). 

 
Fig. 2. Schematic presentation of different sets influence on the BMS’s sets during the 

initiation phase [own source] 
The arrows point out on the influence directions on the fig. 2. 
The implementation phase. Implementation all approved plans and the design solutions 

take place in the implementation phase. 
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The project manager’s, stakeholders’ (through contractors), and the movable context’s (the 
state context, the industry context, and the organizational context sets) mental spaces will be 
influenced on the BMS in the frame of the phase. 

The knowledge set of the BMS will not change significantly at the phase, inasmuch as the 
main approaches and solutions to achieve the project objectives were evaluated at the previous 
phase. However, the knowledge set the project’s mental space will expand its. 

Herewith, the knowledge set of the BMS will carry out the knowledge transformation from 
explicit knowledge to explicit knowledge (combination) and from explicit knowledge to tacit 
knowledge [10]. The state context, the industry context, and the organizational context sets of the 
movable context’s mental space will influence on the knowledge set of the BMS. Organizational 
culture, workflow management, report presentation, internal or external communications, and 
approaches to negotiation and conflict resolution reflect this influence. 

The results of the interaction of the knowledge sets of the project manager, stakeholders, 
and the BMS are represented in the reports forms, signed and executed contracts. 

The knowledge set of the project is fully included into the knowledge set of the BMS. The 
knowledge set of the project includes all approaches to project implementation describing. 

The values set of the BMS will change a little bit. In general, it will be due to obtained new 
skills as the project’s implementation result. Therefore, the values set of the BMS will have an 
impact on the values sets of the project manager and stakeholders, but it will not change. 

The practices set will be expanded through obtained new practices in the transformation 
process of knowledge from explicit knowledge to tacit knowledge (a real experience expansion) 
[10]. The practices set of the BMS will expand due to the project’s and movable context’s 
knowledge transformation to practice with help of the professional knowledge, the explicit 
practice and skills of the project manager, and the knowledge, which relating to the project, 
stakeholders. 

The above-described process can be presented schematically (Fig. 3). 

 
Fig. 3. Schematic presentation of different sets influence on the BMS’s sets during the 

implementation phase [own source] 
The arrows point out on the influence directions on the fig. 3. 
The Monitoring and Control phase. Comparing the planned and actual indicators of the 

project implementation takes place on the monitoring and control phase. In the frame of the phase, 
possible alternatives are evaluated and the project manager offers corrective activities to eliminate 
unwanted deviations if it’s necessary. 
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Considering the BMS at this phase, it can be argued that the professional knowledge, the 
explicit practices, and skills sets of the project manager's mental space will be influenced by it. 
The project manager is responsible for the project implementation monitoring. His/her knowledge 
of methods and techniques of analyzing project implementation allows achieving the project 
objectives in time with an approved budget and the given quality. The knowledge set of the BMS 
will be expanded due to supplementing the professional knowledge, practices, and skills of the 
project manager in the aspect of project control implementation. 

The values set of the BMS will not change, inasmuch as monitoring and control don’t 
change the values. The phase is a transition tacit knowledge in tacit knowledge according to the 
Spiral of Organizational Knowledge [10]. In practice, this is a spread of intellectual models and 
technical skills [10], which is reflected in the application of knowledge and skills to the project 
monitor. 

The above-described process can be showed schematically (Fig. 4) 

 
Fig. 4. Schematic presentation of different sets influence on the BMS’s sets during the 

monitoring and control phase [own source] 
The arrows point out on the influence directions on the fig. 4. 
The Closing phase. The project tasks are being finished and the project is being closed 

officially at the closing stage. The project history is being learned in the project-oriented 
companies. The project history is accumulated in the knowledge base. In fact, the knowledge 
transformation from tacit to explicit (concepts are being included in the knowledge system) takes 
place [10]. The acquired knowledge, practices and values will be transferred from the BMS to the 
project manager’s, stakeholders’, and the project’s mental spaces, expanding them. Results of 
these transferring will be presented in the reports forms, different approaches analysis, 
descriptions the used technologies and methods in the project, methodologies and technologies 
implementation, etc. In the future, obtained during the project the knowledge, practices, and skills 
will be applied to other projects implementation. 
 
3. Results and Conclusion 

 
Successful projects implementation requires an unambiguous understanding of the project 

process by all its participants. The project doesn’t exist separately from the movable context, the 
stakeholders, and the project managers. From its initiations to closing, it is necessary to unite the 
opinions, approaches, principles of implementation and evaluation of the project. Such a unity 
can exist in a blended mental space, which is formed from the moment of the project idea to its 
closing. 

Researching of the space allows us to understand the complex structure of interaction 
between the mental spaces of the project manager, stakeholders, the movable context and the 
project. Understanding the structure will allow considering the approaches in a future for its 
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building. And it also allows developing management methods for its control that will help the 
project manager in successfully implement projects. 
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Abstract  

After the introduction and implementation of a project management office PMO in 2015 in three 

companies in Cameroon, Brasseries du Cameroun [01]; (ENEO) Electricity company of Cameroon 

[02]; Cameroon Development Corporation [03]; two years later early 2017, I went to examine how 

specifically the implemented PMO role on sustainability and corporate social responsibility within the 

three companies and how these companies are unrolling to new innovative practise.     

 

In the wake of increasing Regional integration and globalization (Trans-Pacific Partnership (TPP), or 

the Trans Pacific Partnership Agreement (TPPA); (Brazil, Russia, India, China and South Africa) 

BRICS; organisations within these states or regions are becoming increasingly conscious not only of 

what they buy, but also how the goods and services they are providing is produced with sound project 

management methodology, [04]. Consequently, countless companies and organisations are doing 

everything within their power to build trust and credibility with the general public to earn more profit 

through best practise. One of those ways is through emphasizing their social corporate responsibilities 

[05]. Essentially, social responsibility refers to "the attempt of a business to balance its commitments 

to groups and individuals in its environment, including customers, other businesses, employees, 

investors, and local communities [05]. There are various general approaches to social responsibilities 

and can be divided into four basic stances: Obstructionist, Defensive, Accommodative, and Proactive 

[06].  

How then can organisations and companies in Cameroon develop prosperity without compromising 

the operations and future of their companies?  

The PMO as a heavyweight methodology and its rules and roles in organisations, can better examine 

and put in place ways for helping to support the concepts of sustainability and corporate social 

responsibility during its projects and programmes. 
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1.0 Introduction   

The concept of corporate social responsibility [07] means that organizations have moral, ethical, and 

philanthropic responsibilities in addition to their responsibilities to earn a fair return for investors 

(ROI) and comply with the law. A traditional view of the corporation suggests that its primary, if not 

sole, responsibility is for its owners, or stockholders. However, CSR requires organizations to adopt a 

broader view of its responsibilities that includes not only stockholders, but many other constituencies 

as well, including employees, suppliers, customers, the local community, local, state, and 

governments, environmental groups, and other special interest groups.  

The highest degree of sustainable corporate social responsibility that any enterprise, company or 

organisation can exhibit is the proactive stance. [08]. A proactive stance, as opposed to a reactive one, 

involves acting in advance of a future situation rather than simply responding to a situation that has 

already happened. Ultimately, a proactive organization "actively provides and tries to figure out how 

to help instead of being reactive". But to better understand what part sustainability and corporate social 

responsibility play in most companies; “Policy for Sustainability and Corporate Social Responsibility 

within organisations have to be well managed.  

According to the World Commission on Environment and Development (1987) “sustainability 

requires also a social and an environmental perspective, next to the economical perspective, on 

development and performance”. In his book ”Cannibals with Forks [09]: the Triple Bottom Line of 

21st Century Business”, John Elkington identifies this as the ‘triple bottom line’ or ‘Triple-P (People, 

Planet, Profit)’ concept: Sustainability is about the balance or harmony between economic 

sustainability, social sustainability and environmental sustainability [10]. How then can enterprises or 

organisations or companies in Cameroon achieve this corporate sustainability? It is difficult for 

Cameroon to achieve this because of deep rooted mismanagement, and corruption within the 

government and government owned enterprises.  

 

Accorded to Helton, Jordan (2011) [11], a study demonstrated on corruption and bribery in Cameroon, 

bribery was once a shameful deed, especially in the Anglophone Region of Cameroon, but it appears 

to have become a legitimate way of conducting business. Police checkpoints, Tax collection “Inland 

Revenue”, Electricity connection and distribution, Contracting and Procurement, Recruitments into 

Public enterprises, etc. To paraphrase Helton, Jordan 2011, the grossly mismanaged Cameroon ship 

Yard (Chanter Naval) has gone into crises so many times and the Cameroon Airlines, Cameroon Bank 

and even the Chad-Cameroon oil pipeline to the Atlantic Ocean. All these are as a result of 

fundamental solid mismanagement methodology and lack of the application of sustainability. 

 

Sustainability is centred on the integration of the Economical; Environmental and Social aspects. This 

is referred to as the triple bottom or three-P concept as stated by Elkington (1997) [10] as the ‘three 

pillars’ of sustainability: Social, Environmental and Economical (illustrated in Figure 1). These three 
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pillars are interrelated and therefore may influence each other in multiple ways for which the PMO can 

better handle to make projects and programmes produce best results. Although these interrelations are 

acknowledged, we should as well note that some regional differences do exist with regards to each 

pillar. In (West) Europe and America, sustainability is mainly about environmental concerns, while in 

Africa the social concern seems to be prevailing. This same applies to companies and their products or 

services, Judy N. Muthuri (2012) [12]. According to the Africa Progress Panels (2010) [13], it is not 

the volume of economic activity that determines development, but it is based on how business 

enterprise activities affect people, economy, and the environment. According to Davis (1973 [14]) 

there is a flexible approach to corporate social responsibility practices. Davis states (1973 [14]), 

business enterprises are all holding social contracts with society and their existence depends solely on 

legitimacy within society; if a business enterprise fails to interact with society, then it fails to exist. In 

line with the above, Carroll (1979 [15]) developed a CSR model called the ‘pyramid of CSR’. The 

model was later modified by Carroll (1991 [16], 1994 [17], 1998 [18], 1999 [19], 2000 [20], 2004 

[21]) to clarify two competing themes; corporate citizenship and stakeholders. In his original work, 

Carroll says CSR is categorized into four parts: Economic, legal, ethical and discretional 

responsibilities; and then defined CSR as “the conduct of a business so that it is economically 

profitable, law abiding, ethical and socially supportive”.  

However, Viser et al., (2010 [22]), reviewing Carroll’s CSR pyramid model, contend that Carroll’s 

CSR Pyramid model does not fit into the African context for which this research knows that Cameroon 

falls in, where there is cultural relativism, a poorly developed legal framework, and a prevalence of 

poverty. Carroll’s model fails to include an environmental dimension that can help to address inherent 

risks from unsustainable business practices across the Africa and the world; it fails to provide a 

specific direction on how business enterprises should implement the environmental dimension of CSR.  

From the analysis of what and how sustainability is been applied by companies to achieve their 

objectives and keep them running, an examination of the PMO model process are analysed for which 

the three companies mention here in this research have functioned so far to add that aspect of 

sustainability to enhance social, economic and the environment.   

Figure 1: The Triple-P concept of sustainability  

 

 

 

 

 

                                              

 

 

Source: Dyllick and Hockerts (2002), identify three key concepts of sustainability 
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One of the objectives of the PMO implementation is to help these companies aspire to achieve 

sustainable development, i.e. to strike a good balance between financial results, value creation and 

corporate social responsibility. The value created will be of benefit to owners, stakeholders and 

society-at-large. Its policy for sustainability and corporate social responsibility is intended to describe 

its ambitions and its most important target areas. PMO for these companies’ policies provide the 

framework for its work with sustainability and corporate social responsibility. 

 

Coming back after two years to check and analysis the role played by PMO in the enhancing 

sustainability and corporate social responsibility, I began by examining each of the component that is 

keeping these companies surviving after the implementation of the PMO. 

  

2.0 Strategy  

For the pass years, enterprises and companies in Cameroon have been trying to engage themselves in 

making the most advanced and technologically demanding solutions for its works, stakeholders and 

customers. This requires a unique culture with a strong set of value of commitments. To be able to 

develop throughout their production lifecycle, an enterprise must have long-term perspectives, unique 

competences and the ability to reach out for continuous renewal. This aspiration to innovation 

combined with ambitious and demanding goals is and has always been one of the operation companies 

in Cameroon most important attributes. Some important initiatives for achieving the objectives 

include:   

 

2.1. Markets 

Markets are characterised by stringent requirements for performance, quality and operational 

reliability. Eighty per cent of, “Cameroon Development Corporation (CDC)” operating revenues are 

earned outside Cameroon, while “Electricity producing company of Cameroon (ENEO)” and 

Brasseries du Cameroun (Cameroon Brewery Company)” earn almost all their revenues in Cameroon. 

With the implementation of a PMO, these companies are now striving to develop a marketing system 

to help meet customers’ needs in an efficient manner. Customer proximity and cooperation on the 

development of optimal solutions are crucial. Strategic alliance-building is a prerequisite for success in 

several of their product areas. 

 

2.2. Concentration on the business areas 

The business areas are continuously reviewed to identify activities which do not occupy a natural place 

there, or which might better be developed under the auspices of other industrial constellations. The 

companies are now using the PMO enterprise system to consider these areas thoroughly in an effort to 

conserve assets insofar as possible. 

These areas are PMO concentration on their business are as shown on the figure below. 
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Figure 2. Align PMO with Business Needs  

 
 Source: Adopted from IMPACT 2015 

 

2.3. Acquisitions 

Acquisitions are a key part of the corporate growth strategy in core areas. The goal of acquisitions is to 

exploit common technologies and achieve market synergies. Other motives include a desire to 

supplement the range of products, and to gain access to new markets or specialised technology with 

new products. The desire for constant improvement in their company’s strategic market position plays 

a key role in its acquisition strategy. 

 

2.4. Expertise 

Knowledge and expertise are these three companies’ most important competitive parameters. 

Opportunities for human resources development are crucial to positive performance trends, making 

them a high priority. It is important to offer attractive, challenging jobs. Leadership development 

programmes are conducted systematically. At this time, all these companies are motivating their staff 

and stakeholders into project management activities and short training programmes making them to 

have gotten project team members with the PMI certifications. 

 

2.5. Corporate Social Responsibility and Ethics 

The PMO has helped to institute a corporate Code of Ethics, an environmental policy and a policy for 

corporate social responsibility. These are basic elements in the efforts to achieve a corporate culture 

that supports profitable, sustainable development. 
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2.2.6. Technology 

Product development and it costs are equal or equivalent to approximately 15 per cent of these three 

companies operating revenues each year. A high level of activity in this field is a prerequisite for 

profitable organic growth. Product development may be funded by customers and/or equity-financed. 

The needs of the market invariably determine each of them their direction, ambitions and solutions for 

product development. Their products are largely based on the following core competencies: software 

development services, research and development, Innovations, and much more of training need 

analysis to be able to identify weakness.  

 

2.7 Financial strategy  

These companies management attaches importance to having the financial wherewithal needed to 

ensure its freedom of action. Their growth are funded mainly by earnings and the freeing up of 

previously embezzled funds from some top management. External funding is always based on a long-

term perspective that is commensurate with the company's business strategy and funding´s from 

government. These companies financial policy are now aiming primarily at increasing predictability 

and reducing risk.  

After the implementation and now operating the project management office, these companies 

Sustainability and Corporate Social Responsibility Policy are now intended to promote their group's 

long-term business goals. At the same time, the company's goals must be compatible with sustainable 

development.  

These three companies operations are not perceived as entailing particularly great challenges as 

regards environmental pollution. Notwithstanding, they are now always striving to improve and 

develop their business activities, not least in this area. They maintain a proactive attitude to sustainable 

development and business opportunities. The strategic and business decisions taken within these 

companies are to be considered from the perspective of sustainability as below divided into three main 

areas of Economic, Society and Environment as shown in figure 1. 

 

3.0 Economic 

3.1 UN initiative Global Compact  

National companies as well as international companies doing business in Cameroon have all endorse 

the United Nations initiative Global Compact and are working systematically to comply with the 

initiative's basic principles within the areas of human rights, workers' rights, environment and anti-

corruption. Similarly, these companies are now striving to comply with the intentions laid down in the 

ILO conventions guidelines.   
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3.2. Sustainable solutions – existing products 

As regards existing markets and products, priority is being given to improving and developing 

solutions that are contributing to a sustainable future. Market needs, business attractiveness, and 

proximity to the existing platform of expertise are being normative.  

 

3.3. Sustainable solutions – new products and new business  

These three companies are actively considering new market opportunities that open up in response to 

the global challenges facing the world today. This paves the way for entirely new products and 

business segments. These companies are developing a good number of technological points of 

departure in several important disciplines that may contribute to such new solutions. 

 

Brasseries du Cameroun has introduced new products into the market (new beers are brewed and 

quality enhancement on other products like 33 Export beer and Beaufort beer.  

For ENEO, customers can now do online payment without going to do payment in ENEO offices and 

also made ways for online customer’s service.  For CDC, this agro company that concentrated in 

Rubber, Tea and Palm production has now added Banana production (Delmote Banana) and also 

extended and cultivated new estates in Manyu in the South West Region and Donga and Mantung in 

the North West Region of Cameroon. 

 

3.4. Anti-corruption 

Corruption undermines all sorts of business activities and free competition, and it is prohibited by law 

in all the countries and also in Cameroon. Corruption is destructive and for Cameroon, corruption has 

become part of the business game for which you have to pay 10% of the cost or contract for the 

services to be done. Formally, for a costumer to be supplied electricity, he/she has to bribe 10% of the 

cost for connection. For Brasseries du Cameroun, corruption is higher during Christmas period when 

they have to supply retailers and wholesalers. You need to bribe 10% of what you have to buy. This is 

mostly noted in rural areas. Corruption in Cameroon is rooted from the French way of life. This has 

now cross over to the English speaking part of Cameroon. In 2003, Cameroon was among the first ten 

most corrupt countries in the world “transparency international, 2003”. Another form of corruption 

that is still eating up these companies is favouritism and tribalism in employment especially with the 

two companies located in the Francophone region of Cameroon, (Brasseries du Cameroun and ENEO) 

based their employment not on competency but on relationship with the top executives. Theoretically 

these companies are opposed to all forms of corruption but practically, its still part of business as 

usual.    
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4.0 Society  

4.1 Human rights 

With the functioning of their PMO´s, all these companies operations strive to comply with the UN's 

Universal Declaration of Human Rights, the UN's Convention on the Rights of the Child and the ILO 

conventions. These companies now have routines for analysis, verification; reporting and follow up of 

possible violations of human rights linked to their operations, as well as in respect of business partners 

in the event of any violation of human rights related activities. 

 

4.2 Workers' rights 

With the implementation and functional PMO, employees are treated with respect and given orderly 

working conditions. All employees are given equal opportunities. The only issue still with these 

companies is lack of recognise freedom of association and the right to collective bargaining. Trade 

unions are still been controlled by the government as they would want to make sure they appoint trade 

union leaders that will represent their interest. In cases of conflict with local legislation, these workers 

are not protected. Wages are as a minimum not enough to live on. Forced labour, child labour are 

strictly forbidden. Health and safety are now high-priority areas for each of the three companies.  

 

4.3. Local engagement  

Through social investments, these companies are making positive contributions to the development of 

the local communities in which they operate. The Cameroon Development Cooperation (CDC) for 

example is helping to engage local people in community works and also employ the local population 

in some unskilled positions. CDC is also providing accommodations to most of its staff.   

The establishment of a functional football school by Brasseries du Cameroun to train young 

Cameroonian at their earliest age.  Promote music concert tours to raise money to help community 

development and sponsor kids in need.  

ENEO is still trying to come up with local programmes to engage the community  

 

4.4. Cooperation with Stakeholders 

These selected companies cooperate with their both internal and external stakeholders, including non-

government organisations (NGOs), to increase the transparency of their work with sustainability and 

corporate social responsibility. This has also enhances their expertise and the quality of their own 

work. Now these companies are publishing their annual income and expenditure in newspapers and on 

their websites for the public and other stakeholders to know their quality of work done.  

 

5.0 Climate and the environment 

A functioning PMO is acting responsible with a view to the footprint left by its activities on the 

climate and the environment. Their operations and their products development are approached from a 
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'green' perspective. In recent years, waste management has become a major environmental issue for 

these companies and the public. Indeed, poorly managed waste is likely to harm human, animal and 

environmental health. 

With this in mind, these three companies now focus inter alia on: 

a. Reducing own direct and indirect emissions of greenhouse gases (GHGs) 

b. Making more efficient use of resources in general, not least by reducing consumption through 

the more efficient use of energy, water and materials 

c. Increasing the efficiency of waste management is now a core in these companies 

d. Viewing product development in a life-cycle perspective 

e. Suppliers: In collaboration with their suppliers, these companies are striving to ensure that 

operations are conducted in compliance with internationally recognised principles for business 

ethics and corporate social responsibility.  

In selecting suppliers, these selected companies still practise bribery and corruption for which only 

individuals or sub-contractures that pay in 10% are awarded the contract to supply.  The suppliers' 

don´t work with human rights and workers' rights and anti-corruption, and the supplier's don´t work in 

the area of climate and the environment.  

 

6.0 Monitoring and follow up Reporting  

The three companies’ sustainability and corporate social responsibility are being planned in a 

professional manner and integrated into their business strategy by their PMO´s. These efforts are part 

of business planning and their regular monitoring and follow-up routines. This is further developed 

systematically, and linked to reporting and measurement criteria associated with sustainability and 

corporate social responsibility. At the moment their external reporting are surely adhering to the 

principles of the Global Reporting Initiative (GRI).   

 

7.0 Factors that are hindering the support of CSR within these companies in Cameroon 

 Companies specific internal challenges: e.g. lack of resources; low executive management 

commitment and support; limited technical knowhow 

 External resource challenges: i.e. clear gaps in social provision – companies embrace neo-

governmental role 

 Regulatory challenges: i.e. lack of, weak, or unenforceable regulation; lack of governmental 

capacity; no explicit governmental incentives for CSR 

 Lack of cohesive social movement to advance civil regulation –  (social issues mobilization)  

 

Before the introduction and application of the PMO methodology, the business environment in 

Cameroon has been much closed to itself. Hardly had any of these been networking with others for 

innovations and project organisational exchange knowledge management.  There is lack of enterprise 
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risk sharing and none of these works in close collaboration with technological firms or universities for 

innovations and trainings.  The (figure 3) below, ”Close business enterprise environment” shows how 

independently these firms or enterprises operate; an enterprise operating in the South West Region 

dose not consult for information from a chamber of commerce in the Littoral Region.  

 

With the present situation working with the PMO methodology, these enterprise or organisations are 

now trying to open up doors for networking and exchange of information between them and the 

universities, chambers of commerce, and other big and small medium size enterprises. Figure 4 below 

shows us how this is supposed to be now and in the near future. 

 

Figure 3: Close business enterprise environment 

  
Source: Created by author 
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Figure 4: Open business enterprise environment 

 
Source: Created by author 
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Abstract: This paper aims at providing a reference case for those interested in establishing a 
project-oriented company operating from the Rhein-Ruhr area in the highly regulated field of 
medical devices design, manufacturing and marketing. The present case study features an 
ongoing personal effort to establish an up-stream service supplier for the medical technology 
sector. 
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1. Introduction 
 
The target audience for this paper is students and young potential entrepreneurs who might be 
presently thinking about establishing a spin-off company and taking their academic research to 
market. 
 
The present paper is structured as a field report. It showcases the authors ongoing effort to 
register a company in the Rhein-Ruhr area using local and federal resources and guidance. It 
also provides a rough sketch for the overall business plan of the company which is supposed to 
be used to secure outside financing for future expansion. Finally, some of the planned steps to 
design a regulatory compliant project management process for the acquisition and execution of 
industry-specific projects will be highlighted. 
 
2. Company registration process 
 
The company registration process in Germany is fairly straightforward and requires the 
involvement of a manageable number of actors: 

– A notary to charter the future company and to initiate the registration process with the 
chamber of commerce once they receive confirmation of subscribed capital from a 
bank. 

– A commercial bank to host the companys business account. 
– The local municipality to license and register the company for  
– The local branch of the internal revenue service to register the company and issue VAT 

Identification Numbers 
 
One of the main and possibly most time-consuming steps in the registration process is drafting 
the company charter. German legislation requires only few elements for a charter: Company 
name, corporate structure, jurisdiction, purpose, owners and registered capital. However, 
depending on the purpose of the company, configuration of the entrepreneurial team, company 
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equity and planned executive decisions some additional negotiation and drafting efforts might 
be required to achieve an agreeable wording. 
 
Based on the charter and indication of the capital to be registered, a commercial bank can open 
up a business account for the future company and the equity holders can wire in their shares. 
 
Upon confirmation of successful wire transfers, the notary can initiate the registration of the 
company with the chamber of commerce.  
 
Finally, the newly registered company needs to be licensed by town hall and receive its VAT ID 
in order to be able to assume opperations.  
 
The entire process might take up to 2 months, but can be streamlined considerably if all 
stakeholders are engaged early and the registration steps are well prepared in advance. Based on 
own experience, the overall expenses for a company registration might be as high as 600-800 
EUR. 
 
3. Overall business plan 
 
Team: Our current team is made up of two entrepreneurs who have been working together for 
some years on common projects as business consultants. There is one technical executive who 
specializes in regulatory affairs and quality management and an economic executive expert 
project manager.  
 
Vision&Mission: Our common vision is to jointly make a successful transition from business 
consultants to an established supplier of services for the medtech sector. We aim to help device 
manufacturers maintain and update technical documentation files for their outdated products. 
Based on our expertise we can also assist development departments in streamlining the transfer 
of knowledge and application of lessons learned to new products for worldwide marketing. 
 
Core added value for our customers: 

– Achieving and maintaining regulatory conformity for marketed medical devices 
– Consistently meeting regulatory requirements in key markets: EU, USA, CA 
– Out-sourcing complex services which do not count towards our customers bottom line 
– Organizations can redirect internal resources towards their core business 
– Clients can focus on marketing current products 
– Professional project & Program Management 
– Project organization embedded in our customer’s management system 

 
Planned services: 

• “Legacy” services (for old medical devices) 
• Market vigilance 
• Risk management 
• Clinical evaluations 
• Updating technical documentation 
• Program management for multiprojects 

• Market approval (for new medical devices) 
• Regulatory affairs 
• Establishing technical documentation 
• Business coaching 
• Requirements Engineering 
• Usability Engineering 
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4. Entrepreneurial support networks 
 
Very useful local guidance on establishing a business and developing a good business plan can 
be achieved by joining a business plan contest, such as the “Senkrechtstrater”[1] in Bochum or 
the “start2grow”[2] in Dortmund, staged regularly by the local entrepreneurial support networks 
mostly sponsored by local authorities. They generally help entrepreneurial teams to develop 
their business ideas and structure them in a business plan which they can use to raise capital. 
They also provide coaching and mentoring services for questions ranging from patent 
registration to merger negotiations. 
 
Great support for start-ups is also provided by the local chambers of commerce. Along regular 
services provided to paying members they can also provide sector-specific or country-specific 
knowledge for export-oriented entrepreneurs. For instance, the Dortmund chamber of 
commerce[3] specializes in IT services, while the IHK Bochum[4] supports the sprawling local 
healthcare business cluster. This sort of knowledge is great  
 
Another great resource for entrepreneurs with a frugal budget might be a local co-working 
initiative such as the “Workinn”[5] in Dortmund. Start-ups can time-share office space and 
facility services in office buildings. They can also have the opportunity to register their 
company at that address and rent a PO box there for mail traffic. 
 
5. Tips and pitfalls 
 
Corporate structure: the appropriate form for the future business should be well thought out! For 
technology oriented companies there are only few options available: some sort of limited 
liability company or incorporated. Many might be tempted to opt for the mini limited company 
(Unternehmergesellschaft) due to the seemingly high entry barriers for the regular “Gesellschaft 
mit beschränkter Haftung”. However, notaries and financial advisors are likely to point out that 
only half of the minimum required company equity of 25000 EUR needs to be wired in on a 
fresh company registration. The might also advise that the full LTD form is more appealing to 
venture capitalists and investment bankers in case of a capital raising pitch. 
 
Fundraising: There are many local, regional, federal, European and sectorial development 
programmes available to be tapped for additional capital or business loans. However, those who 
might want to access such funds should know that their management is a long term full time 
commitment and have resources in place accordingly. Another point is that funding claims take 
a long time to process so a company needs to have own financial resources in place in order to 
bridge the long reimbursement periods. Finally, they also need to remember that any personnel 
expansion related to a program financing is required to be sustainable even some years after the 
funding period expires. 
 
Operating in the MedTech sector: Many of the ideas and research projects undertaken in 
universities around Europe feature products oriented towards the booming health-care sector. 
Some of these might be devices or apps which would be classified for market approval as 
medical devices. The MedTech sector - Medical devices design, development, manufacturing 
and marketing -  is a highly regulated sector with additional rules for both manufacturer and 
manufactured product throughout its entire lifecycle. Product life-cycles and time-to-market 
values can be extremely long in this business sector. Financing to bridge the break-even point 
can be challenging to secure, and market vigilance measures have to be kept up even long after 
devices are no longer being actively marketed. 
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6. Results and Conclusion 
 
Generally, companies are fairly easy to establish and to operate in the Rhein-Ruhr area, with a good 
support network to boost their market survival chances. The is also an impressive array of 
specialized support for business aiming to operate in the MedTech sector ranging from knowledge 
support for market research to specialized venture capital offers. However, those interested in 
operating a business in this sector should not forget the special rules and processes involved. 
.  
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1. Introduction  
 
A lot of small and medium-sized enterprises (SME) have an incomplete overview of their 
production process. It is common that they don’t get any progress feedback on current jobs. 
Therefore, they can’t provide accurate delivery dates or improve their current production 
planning.  
Additionally, SMEs don’t measure data like energy consumption, heat development, or noise 
level during the production process. Based on that data they would gain the opportunity to 
improve their production planning or predict imminent events.  
In this paper we present an approach, which is a combination of software and hardware, to solve 
the described problems.  
 
2. Approach  

 
A solution for the described problems would be:  

• offer the possibility to provide needed feedback in the production process   
• continuously measure data like energy consumption, heat development, or noise level 

during the production process. The measured data has to be accessible to gain insights.  
• create an expert system to digitalize the employee’s knowledge which is used to 

customize the soft- ware for the production process.   
In our approach, we are using the construct of multi-agent systems. Therefore, we are delivering 
a short introduction on multi-agent systems. 	
	
Multi-Agent Systems  An agent is a computer system which is capable of reacting 
autonomously in a dynamic and unpredictable environment. Every agent has a specific goal and 
is capable of communicating with other agents [1] [2] [3] [4]. A multi-agent system is a 
combination of several agents. These agents exchange their goals to enforce a collective and 
beneficial cooperation [5]. The coordination and negotiation between these agents is the 
essential part because you have to make sure that all agents pursue a common goal even though 
their own goals can be different [4]. “MAS are able to utilize other agents for cooperative 
distributed problem solving when individual agents don’t wish to or can’t perform tasks within 
certain constraints or don’t have the competency to perform tasks by themselves.” [6]  

So, how do multi-agent systems fit into the approach to solve the described problems? The goal 
of every agent is the delivery more insight in the production process.     
To provide such insight we created a software concept with five components, see Figure 1. To 
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digitalize the knowledge of employees in a production process, those components are connected 
through a rule-based expert-system. Rules can be defined, based on events and actions. For 
example, an event could be the measurement of data from a sensor. The according action to this 
event could be writing those data to the Production-Planning-System. Most of the measured 
data is not relevant for the Production- Planning-System, therefore the rule can be enriched with 
a condition to write only relevant values into the Production-Planning-System.  

Measured data should also be stored locally on the agent giving the possibility to analyze the 
data and provide insight to adjust the current rules.   
Besides measuring data, the agents will also provide feedback on the job progress. Providing the 
feedback could be either a manual or an automatic process. If employees are involved an 
interface will be provided to interact with. If the use case is an automatic one, with machines 
involved that provide an interface to get the current state, the feedback could be provided 
automatically.  

Because a single agent is not capable of collecting all necessary feedback and data of the whole 
production process, it is necessary to create a system of several agents to gain the best insight. 
Therefore, it is necessary to use a multi-agent system to solve the described problems.  

Software The software is divided into five parts, see Figure 1: 

Figure	1:	System	overview	Software 

The Data Measurement component is in charge of collecting measurable data like energy 
consumption, heat development, or noise level during the production process. Additionally, an 
interface is provided to receive sensor data from external devices. After measuring data, the 
’dataMeasured’ event is fired.  

The Adapter Production Planning component handles the communication to the Production-
Planning- System. The agent receives data, like current jobs from the Production-Planning-
System and delivers needed feedback and measured data. This part of the software is 
customized for the Production-Planning- System that is used. Possible events are: ’jobAssigned’ 
if a new job is assigned to the machine, ’jobChanged’ if an assigned job has changed, 
’jobCanceled’ if an assigned job got canceled.        
The component offers the following actions: ’writeData’ write data to the Production-Planning-
System, ’deliverFeedback’ deliver feedback to the Production-Planning-System.  

The Feedback component offers the possibility to deliver manual and automatic feedback. The 
component is able to consume interfaces provided from machines, but is also able to deliver an 
interface for a manual feedback process. The feedback component fires the event 
’feedbackReceived’ every time feedback is received. The action ’showInformation’ can be 
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executed within a manual feedback process, where an employee, to receive information, is 
involved.  

The Data Monitoring component processes the measured data and displays this data to gain the 
best insight. In addition, this component is capable of collecting the measured data from other 
agents for better insight. The event ’storeCapacityReached’ is fired if the agent is running out of 
disk space. The component offers the following actions: ’storeDataLocally’ this action will 
store the measured data on the agent, ’storeDataRemotely’ this action will store the measured 
data on a remote location, ’exportData’ this action will export the stored measured data to a 
remote location, ’wipeData’ this action will wipe the local measured data on the agent.  

The Rule Engine component is in charge of listening to all events and fire the according actions 
based on the given rules.  

Figure	2:	System	overview	Hardware 

Hardware The hardware solution has two manifestations, see figure 2. In figure 2a a solution 
for a manual feedback process is shown. Using an application installed on an HMI the employee 
can provide feedback to the agent. Furthermore, external sensors are attached to the machine 
and continuously send their measured data to the agent. In figure 2b a solution for an automatic 
feedback process is shown. The machine provides an interface which is used by the agent to get 
feedback on the current job and continuously measured data.  

3. Results and Conclusion  
 

With the provided approach, it is possible for SMEs to solve their problem that they have an 
incomplete overview of their production process. With the progress feedback and the measured 
data like energy consumption, heat development, or noise level, it is possible for those 
enterprises to use this data to improve the production planning. An improved production 
planning leads to a faster production process, an ideal resource usage, cost reduction, meeting 
delivery dates, and more pleased customers. The introduced approach will be evaluated in 
context of the project inMachine [7]. 
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Abstract: Challenges encountered in today's project environment include rapid decision 
making by project teams. These decisions interact with the complex, dynamic and sometimes 
ambiguous project environment. Attempts to implement projects of high complexity 
successfully often stretch the knowledge, skills, and attitudes of team members beyond 
capacity.  High workload burden team members over an extended period. Other stressors 
such as acceleration of schedule required by the client also affect team performance. Such 
situations may stretch the cognitive capacities of team members and negatively impact team 
performance. This paper describes the application of the knowledge of human behaviour 
provided by the advances in cognitive psychology (Etter et al., 2000; Morrison & Fletcher, 
2001; Fletcher, 2004) to a real-world project like the construction of the Nazarbayev 
University project.  Since people, so do project decision makers and stakeholders, learn by 
observing and imitating, self-efficacy in decision making and overall project performance 
may be enhanced by influencing stakeholders through positive reinforcement, given that the 
project manager's (agent of change) cognitive potential is positive. The resulting network of 
decision makers is more likely to make fast and efficient decisions in project situations. 
 
Keywords: Competence, emotional intelligence, cognitive readiness, self-efficacy, decision 
making 
1. Introduction 
 
Project challenges require project teams to make rapid decisions. These decisions interact with 
the complex, dynamic and sometimes ambiguous project environment and affect the overall 
project outcome. In 2010, Nazarbayev University (NU) opened as part of an initiative to create a 
world class University - a quantum leap of the educational system in Kazakhstan. A 
collaborative effort started with some of the leading top 100 universities from around the globe. 
An innovative approach to collaboration, coordination, information sharing and decision 
making is required to excel under such conditions, which enhance the decision-making process 
of project team members and stakeholders and the value of their decisions. The NU project 
environment is characterised by ever changing stakeholders with new players coming to play 
during project implementation and exerting diverse influences: cultural - with international 
General Contractors, workforce from countries across Europe and Asia with their own beliefs 
and values; changing end-user requirements; governmental; political and technological. To 
enhance effective decision-making, all levels of the leadership echelon (top, middle and low) in 
the organisation has to demonstrate the required level of competence and cognitive readiness in 
executing their roles. Situational leadership and self-managed teams are critical to successful 
implementation of this model. This paper uncovers factors (barriers) that influence the attitude 
of project team members and make them shy away from decision making in challenging project 
situations, perceived as threats and factors (cognitive enablers) that enhance cognitive readiness. 
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2. Cognitive readiness 
 
Cognitive readiness is the possession of psychological (mental) and sociological (social) 
knowledge, skills, and attitudes that individuals and team members need to sustain high 
performance and mental well-being in the dynamic, complex, and unpredictable project 
environments (Strater et al. 2012). This concept also relates to the "capability to adapt to and 
quickly address with manageable stress new, unpredictable, unforeseen changes, acting 
dynamically and proactively with self-efficacy sensations" (Archibald et al., 2013). A project 
team may achieve such performance after working together for a relatively extended period. In a 
highly dynamic environment where the consequences of poor team performance can be 
detrimental, applying the knowledge of human behaviour provided by the advances in cognitive 
psychology (Etter et al., 2000; Morrison & Fletcher, 2001; Fletcher, 2004) in a real-world 
project, like the NU project enhance project performance. To expose factors that affect the high 
performance of project teams, we use an interdisciplinary approach based on facts, methods, 
theories, and rules of inference discovered in the field of cognitive psychology and tools, crucial 
for behavioural science. This paper defines factors that promote coordination and information 
sharing in project teams for effective decision making by major project stakeholders. A team 
with the adequate level of collaboration and information sharing is the backbone for efficient 
(informed) decision making, which in turn enhances the teams' cognitive readiness that support 
high performance. 
The Private Entity – Facility Construction Directorate (FCD) in the role of project manager and 
Client representative implements NU campus construction project. FCD Tasks include pre-
project, project and post-project activities such as business case development, feasibility studies, 
design, construction, and transition to operations. There are at least five key stakeholders 
involved in FCDs' projects. When multiple teams are involved in projects, there is usually a 
tendency for the teams to work in silos, instead of working cross - functionally, cohesively. This 
cause conflicts in the integration of functions and lead to the decreased output and team 
performance. Team performance depends on factors such as team satisfaction, project 
efficiency, goal achievement and many other factors.  
 
 
 
Fig.1.  The NU project Stakeholders  
 

 
 
Questions linked to the primary goal of FCD to organise the initiation, planning and 

implementation and hand over of NU projects include: 
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 How long will it take to implement the project? 
 How much will it cost? 
 Will the built facility be fit for purpose? 
 Will the end result meet the major stakeholders’ expectation? 

 
Characteristics of project teams include: 
 Distinctive roles and duties; 
 Standard procedures; 
 Knowledge and skills; 
 Team building; 
 Team members come together in their numbers to deliver on a complex project 

without prior experience of working together 
 

Standardized procedures have a down side – 
 It is slow in reacting to change and adapting to new conditions. Because all 

procedures are specified in detail, changes in operation require reengineering the 
workflow, rewriting procedures. 

 Team members' intelligence, initiative, and ingenuity are underutilised. 
 

The objective of a high-performance project team would be Stakeholder satisfaction 
that generates repeat business, even if that meant occasional deviation from standard routines 
(alter normal procedures and allocated duties). 

There is no "one best way" to implement a project. Project teams (through the project 
charter) receive a shared understanding of the project objectives, the direction for their work and 
a diverse set of tools to use in pursuing the project's objectives. Beyond that, project teams are 
on their own. 

Sometimes team members may not know exactly how long it is going to complete a 
task. Even so, stakeholders should be told the truth, and the whole truth, about the status of the 
project. It is an essential part of the work of the project manager/team members to decide to do 
just that. If they do not have the information, then it is their job to resolve to seek it out and pass 
it along. When there is a problem, decide to explain to stakeholders honestly what the problem 
is and what they are doing to take care of it. The IPMA Individual Competence Baseline (ICB4) 
underlines this approach with its methods, tools and techniques - the application of Knowledge, 
Skills and Abilities to achieve the desired attitude that supports right decisions for project 
results. 

By the existing practice (business as usual), organisations operate as silos with strict 
boundaries that only allow for one point of contact at the very top of the chain of command, 
which creates a profound bottleneck in the decision-making process of the project team. To 
excel under such conditions - enhance the decision-making process of project teams, an 
innovative approach that promotes collaboration, coordination and information sharing is 
required. The premise of this paper is a study of the factors that support and enhance 
competence development of decision makers through positive influencing based on 
collaboration, coordination and information sharing among a network of teams. Leaders of 
organisational silos are the key points of responsibility in project implementation, charged with 
the responsibility of delivering value to major project stakeholders. In the process of 
implementing leadership roles, leaders do not have a primary influence on schedule, time and 
cost. A leader only controls his project manager. The problem is that critical encounters 
between project managers (team members) and uncertainty occur during the process of project 
implementation during the day to day project situations. Worse, project leaders are not available 
on the ground to address this situation as they arise because they have other administrative 
responsibility. So there is no realistic way a responsible project leader can monitor and manage 
what counts – for example, team members' encounters with project situations. 
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It is time to rethink the design, manning and management of complex project teams. 
This problem uncovers factors like: 

 Barriers and enablers that promote Collaboration and Information Sharing in 
Project Teams and how this impact team performance. 

 Influences of adverse attitude by project team members that makes them shy away 
from decision making in challenging project situations, perceived as threats. 

 How cognitive learning and influencing can enhance stakeholder decision making 
competence and behaviour in projects. 

 
3. Competency-based approach to managing projects  
 
With increasing complexity and scope of knowledge about deliverables (products and services) 
created in projects, of importance is not only the value of knowledge and experience but also the 
competence of projects managers. The labour market is gradually becoming a market of 
competence, and competency management will play an increasingly important role in human 
resource management within the organisation especially for innovative projects.  
Two concepts form the basis of Competence approach:  

 authority - the area of activity or function, performed by employee;  
 competence - the characteristic of potential capabilities of employee to successfully 

work within the specific competences.  
At the NU project with all its challenges and uncertainty, FCD faced the task of unlocking the 
potential of individuals engaged in the projects to the fullest, which is key for quick and 
appropriate decision-making through all phases of project implementation. Coupled with this 
challenge is the availability of project managers in the labour market of Kazakhstan. 
Competence management is a critical component of the FCD organisational management 
system.  
The following principles form the basis of its development and implementation:  

 competences are delineated (the principle of independence of the components of an 
effective model);  

 FCD's core business competences are covered (the principle of completeness);  
 authority is defined, regularly reviewed to reflect the current challenges facing FCD 

(the principle of realism);  
 all competences are decomposed to the desired level of detail (the principle of 

differentiation);  
 all competences have indicators that enable the assessment of competence of 

managers (the principle of measurability).  
These principles are achievable following the implementation of FCD's organisational 

management system based on global best practice - the IPMA "Individual Competence Baseline 
for Project, Programme & Portfolio Management" Version 4.0 (ICB4). 

 
Competence areas  

ICB4 covers three areas of competence. These areas apply equally to all three domains (project, 
programme and portfolio management): 

 People competences: these consist of the personal and interpersonal competences 
required to successfully participate in or lead a project, programme or portfolio  

 Practice competences: these are the specific methods, tools and techniques used in 
projects, programmes or portfolios to realise their success  

 Perspective competences: under this heading come the methods, tools and 
techniques through which individuals interact with the environment, as well as the 
rationale that leads people, organisations and societies to start and support projects, 
programmes and portfolios.  
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Competence structure of the ICB4 in the project environment is broken down into 29 
competence elements with one to many key competence indicators each. 

 Perspective competences (5 elements) 
 People competences (10 elements) 
 Practice competences (14 elements) 

 
The framework of the ICB4 is the bases of the FCD corporate project management 

control system and Human Resource competence development system. The success of the 
competence-based approach in FCD largely depends on the ability of managers to adapt it to 
FCDs’ processes, strategies and culture. In accordance with the scope of competences for a 
manager FCD constructed a path for career development with the following roles:  

 IPMA-D - Assistant project manager/ project management associate  
 IPMA-C – Project Manager  
 IPMA-B - Senior Project Manager  
 IPMA-A – Project director  

 
Quality and speed of decision making 
Recent trends (such as the push for sustainability, the increased desire for stakeholder 

engagement, globalization) have influenced the environment under which decision makers 
work. Consequently, the models of how decisions are formed and made should adapt to that 
change. Decision-making problems are studied in terms of three major components: decision 
makers, decision tools, and techniques for selecting the best alternative. In terms of decision 
makers, a shift was detected from an assumption of individual decision makers to a hierarchical 
structure, and, more recently, to a network of decision makers [1]. Figure 2. Decision criteria 
have evolved from focusing on the technical and objective to soft and subjective aspects of 
projects. A general migration from models with pure deterministic nature to (fundamentally) 
probabilistic models with stochastic approaches is detected. The complexity of engineering 
problems has resulted in a shift from judgmental to rational selection techniques. Interest in 
softer and subjective issues (such as sustainability) and the increasing number of (diversified) 
stakeholders have promoted the application of emergent-based selection methods, particularly in 
infrastructure projects. [2]  
 
 

Fig. 2. Network of decision makers  

                          …  
FCD   General Contractor   End user 

Since projects like the NU construction project reflect a network of interacting 
stakeholders, the responsibility for decision making must be borne by a network of decision 
makers (rather than an individual or hierarchy). The scale of this network is huge, with as much 
as five to seven stakeholder organisations involved. Official decision makers (such as the 
owner, funding agencies, and city and government agencies) have traditionally been members 
of this network. Similarly, technical staffs have been at the forefront of the decision-making 
network (architects, engineers, construction and project managers, and operators). Today, in the 
age of media and the web, knowledge-enabled non-traditional decision makers like customers 
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and end users should play a more active role beyond discussing already-designed projects. This 
complex network of decision makers is more likely to make fast and efficient decisions in 
project situations given that the agent of change (the project manager) has a positive cognitive 
potential to influence this network of stakeholders, enhance their competence and cognitive 
potential and so lead to their likeliness to make fast and efficient decisions in project situations. 
This requires a considerable shift in the mind-set of traditional decision makers: from customer 
and end users as a source of feedback on predetermined alternatives offered by professionals to 
them as the idea generator, and decision maker. As a result, the future network of decision 
makers in projects can be considered as a heterogeneous mix of professionals (technical and 
official decision makers) and non-technical end users. 
 

Social Cognitive Theory  
Social Cognitive Theory (SCT) (Bandura, A. Social Cognitive Theory. In Vasta, R., 

editor. Annals of Child Development. Vol. 6. 1989. p. 1-60.) is a learning theory stating that 
people learn by observing and imitating others and by positive reinforcement. SCT posits that 
behavioural change is affected not only by personal factors and internal dispositions but also by 
environmental influences. Therefore, behavioural change is a complex process influenced by 
internal and external factors. According to the social cognitive theory (SCT), self-efficacy is the 
most important characteristic that changes human behaviour. Self-efficacy is the strength of 
one's belief in his willingness and ability to complete tasks and reach goals.  

Individuals with high self-efficacy have a high expectation that the outcomes or 
consequences of the tasks they perform must be useful, valuable and beneficial to them, and 
they believe that they can exhibit such behaviour. Other people around who may have a positive 
or negative attitude towards a particular behaviour of an individual influence his Self-efficacy. 
The broader environmental impact such as from mass media and campaigns is another factor. 
According to SCT, people learn positive behaviours which they believe is beneficial to them by 
observing the benefits of other people exhibiting the same behaviours.[3]  

To produce a successful project, every individual in the team should have a sense of 
essential principles that he/she could immediately apply at decision-making. The process might 
be flexible and sometimes even creative. 

 
Cognitive readiness  
“Cognitive readiness has been defined as the “mental preparation (including skills, 

knowledge, abilities, motivations, and personal dispositions) an individual needs to establish 
and sustain competent performance in the complex and unpredictable environment of modern 
operations”[4]  

Cognitive readiness is the ability to “accomplish a mission by making and 
implementing decisions in a timely, efficient, and effective manner, often with very limited 
information in a constantly changing, complex, and dangerous environment”[5]  

Besides the definition of cognitive readiness presented previously, it must be noted that 
the concept also relates to the “capability to adapt to and quickly address with manageable stress 
new, unpredictable, unforeseen changes, acting dynamically and proactively with self-efficacy 
sensations” (Archibald et al., 2013). The characteristics of a competent cognitive ready team 
include:  

 Distinct but complementary roles coupled with the necessary skills and talents 
aligned with and committed to a common purpose. 

 Team members are so devoted to their purpose that they will do all that is humanly 
possible to surmount any barrier hindering the achievement of project goals. 

 Consistent and reliable performance demonstrating adaptive competence and 
accomplishing results. 

 Interchangeable roles within realistic boundaries to better serve project goals. 
Leadership within the team is not dependent on a single individual but may be taken 
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up by various team members, according to the current needs within realistic limits 
of scope and authority. 

 Proactive in managing the tasks assigned  
 Empathetic to the problems of other team members. 
 Demonstration of positive attitude coupled with job satisfaction 
 Robust methods for resolving conflicts ensuring progression and achieving goals. 
 The sense of focus and intense energy based on own consciousness and shared 

norms and values. 
 Accountability in relation to actions based on high levels of mutual trust. 

 
Identification of the Cognitive barriers: 
The cognitive model helps to eliminate Organizational constraint which prevents 

individuals from the timely mannered decision making and consequently, prevents the 
organisation from the continuous throughput increase. 

Cognitive enablers include leadership, emotional intelligence, metacognition strategy, 
lateral thinking, cognitive appraisal, cognitive adaptability, metacognition, resilience, agency, 
self-efficacy, and automaticity of action or Heuristics in judgement and decision making, 
communication strategy, arousal, assertiveness. 

Cognitive barriers include: the student syndrome; Parkinson's law; burnout syndrome; 
internal conflicts that can lead to crises, drastic commitment reduction; overloading stress; 
multitasking stress (many tasks simultaneously); competence borderline syndrome or cognitive 
balance; the skill syndrome; cognitive lock; haste; over commitment to bureaucratic goals; 
denial; fear of satisfying; perfection is the enemy of good. 
 

Cognitive modeling  
 
A key approach used to improve the implementation of NU projects is the continuous 

learning from experience, gained during project implementation. At FCD failures are recorded 
to learn from them to achieve success in future projects. Not only were the situations that led to 
failure, but their causes. The use of cognitive models for project analysis, formation, 
accumulation and updating the bases of formalised methodologies for their use by FCD in 
future projects provided methods and tools of application and best practices in project 
management. An essential resource gained during the implementation of NU projects is 
information and knowledge. This resource is used to develop integrated solutions for analysing 
the complex project management systems we have. In particular, this resource is used in 
cognitive structuring processes and decisions making based on cognitive modelling. 

Cognitive modelling is one of the classes of simulation modelling based on the creation 
and study of cognitive maps of investigated systems. For these purposes, we use the device of 
targeted, functional and balanced graphs. It allows working with both qualitative and 
quantitative data types, and it is convenient for use in the study of development and functioning 
of socioeconomic systems. 

Cognitive models of projects are project models with built-in mechanisms of analysis, 
selection, and the formalisation of lessons learned and best practices for their further use. 
Furthermore the gained experience is introduced in the relevant knowledge base, new projects 
models created and monitored taking into account the accumulated knowledge bases [6]  

 
 

At FCD we use the following operations on applying lessons learned and accumulated 
experiences in projects: 

 create a new project based on the methodology describing a standard project model and 
standard organisational model (characteristics), implemented in a particular area of 
activity; 
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 update the project management methodology with necessary changes to the base 
methodology; 

 transfer the experience of successful actions from previous project experience; 
 transfer best practices in project database through a monitoring system; 
 transfer from projects into the database lessons learnt concerning the project completion 
 adjust the basic methodology based on the lessons of other projects; 
 Transfer or apply best practices in the new project as the base methodology or modify 

existing base methodology. 
In FCD these operations are implemented following procedures, which are part of the 

project management control system. At project initiation, the project management plan (PMP) 
jointly developed with the participation of the project management office reflect practices that 
ensure the transfer and application of best practices in project management.   
 

Challenging project parameters identified (factors considered) within the FCD cognitive 
model for the NU projects include: 

 delayed execution / late completion of projects. Snag list with more than 100 items 
 inadequate quality of work leading to rework 
 stakeholders (Keeping our promise on stakeholders’ expectations) 
 exceeded project budget 

 
Cognitive model of the current status of a project is a model description of weakly 

structured systems, consisting of a directed balanced graph, where: 
 nodes of the graph correspond to the base factors of the system in terms of which 

the processes in the system are described; 
 factors determine the direct interaction between the system.  

 
The influence of factors may be reinforcing (positive), weak (negative) or changing 

(alternating sign). The cognitive map shows the mutual influence of factors on each other. 
Cognitive maps modelling is a tool for constructing situational models for decision-making.  

These unique situational models expose the failure of basic project parameters. Areas of 
Weakness of this approach include: 

 subjective measurement of the mutual influence of the factors, shaping the 
considered current state of the project, and  

 Possible low competence and lack of experience of the project management expert 
who built the cognitive map.  

 
Building a cognitive map is a way to create an «image» of the system (or changes 

occurring in it). This image, been built, is representative of the system. 
A cognitive map shows the current state of the project and accumulates the views of 

experts, many of which have never communicated with each other. We take into account the 
opinion of each participant in the process of creating the map. 

In cognitive models of knowledge accumulation in projects the use of cognitive maps, 
based on the relationship between the stakeholders of the project and the interaction of these 
stakeholders, depending on their competences. The incompetence of a stakeholder in project 
management can cause significant problems at all project phases of initialization, planning, 
project execution, and completion. The cognitive model determines the mutual influence of 
stakeholders. The information and experience owned by each stakeholder determine its 
behaviour during the project execution. 

We create the cognitive maps of the following processes: 
 project start-up, 
 change management, 
 Project implementation and 
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 Project monitoring.  
 

These processes determine the dynamics of both project implementation and changing 
values of projects parameters. To limit the negative impact of typical problems we model 
processes to expose the causes of problems and create scenarios of behaviour in different 
situations. In future situations we use these scenarios. 

The elements of the cognitive model are project stakeholders, displayed as nodes in the 
graph, and the lines of their mutual influence represented as arcs. Also indicated in the cognitive 
model are the corresponding potentials (magnitude of influence) of each stakeholder, defined by 
competence elements. 

The cognitive capacity (potential) is determined, in accordance with the elements of 
competence, represented in IPMA ICB 4  

The value of cognitive capacity (potential) is determined by expert evaluation and 
ranges from -1 to +1. The value of the cognitive potential of each stakeholder is determined for 
each group of competence element, and then a weighted average of the overall capacity of the 
concerned party is calculated.  

The central project stakeholder is the Project management team (FCD) assessed by 
groups of competence elements. It is much easier to identify cognitive potential if the entire 
team consists of certified project managers. In this case, one can accept that the cognitive 
capacity (potential) varies from 0 to 1.  

This model is designed for change management within the initialization and 
implementation phases of the project. During the initialization phase, it is important to 
determine the cognitive potentials of stakeholders to evaluate mutual influence before 
implementation of the project: whether one party will dictate to the other party, or they will 
together positively impact the project. At this phase, we notice the alignment of stakeholder 
potential towards reducing their mutual negative influence. Alignment of cognitive capacities 
leads to elevation of the competence of the stakeholder, whose cognitive potential does not 
allow for effective interaction with other parties.  

Models developed within the framework of the theory of fuzzy sets belong to the 
logico-linguistic class and are characterised by: 

 use of qualitative, not quantitative variables (sometimes called linguistic. That is, 
their values are not numbers, but words expressed in natural language); 

 linguistic relationships between variables, not mathematical equations; 
 performance requirements described solely by qualitative criteria. 

 
At the strategic (conceptual) level of management logico-linguistic models are usually 

applied, and solutions developed in projects and programs. 
Cognitive structuring of knowledge about the object and its external environment are based 

on cognitive analysis and modelling. The object and the external environment are described as a 
fuzzy set. 

 
 
 
 
Stages of cognitive maps modelling:  
1) Cognitive structuring: Analyse problem situation. Determine central factors (in this 

case, stakeholders) impacting the situation. Define the structure of the relationship 
between them;  

2) Structural analysis of the cognitive map: Analyse the direction and strength of 
mutual influence of the factors. Select target and control agents. Study management 
decision for consistency and coherence with the objectives of the organisation 
(project); 
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3) Scenario modelling: model scenarios of the project (both in unmanaged and 
managed regime); 

4) Evaluation of modelling results: this stage is quite controversial, because been 
evaluated is the efficiency of decisions-making (which, in essence, is subjectivity 
square: subjective evaluation of a subjective action); 

5) System (project) monitoring is implemented at the last stage of modelling. If 
required appropriate corrections to the cognitive map are made. 

 
The information is structured in order to determine the set of stakeholders of the project 
S={s1, s2,…, sn} (S — Stakeholder), as well as the set of causal relationships between 

them I={I1, I2, …, In} (I — Influence), which determine the effectiveness of the project 
implementation. Accordingly, these causal relationships are defined in the context of impact on 
effective implementation of the project. 

The competence of each stakeholder is determined in accordance with the cause-effect 
relationships between project stakeholders. This competence is called cognitive potential. The 
definition of cognitive potentials, based on the standards of determining competence enables 
more precise formalization of those areas where a stakeholder has a negative impact on project 
implementation, and enables accurate development of principles to enhance its competence and 
ways to overcome the project challenges slowing down its implementation. 

When defining the cognitive potentials of stakeholders in the project, an expert, the 
project management office or management of an organization may choose only those elements 
of competence, which have a direct impact on the Project and of relevance at that stage of the 
project (see Table 1). Then one needs to rank these elements and identify cognitive potentials of 
each stakeholder. The value of cognitive potential of a stakeholder, can range from -1 to +1, ie, 
Cs={-1;+1}. 

A negative value of cognitive potential means that a stakeholder negatively affects the 
project at a given time, the positive – stakeholder affects positively. A value of zero potential 
shows, that the competence of stakeholder is adequate. 

At the nodes of a cognitive map project stakeholders that exert only indirect influence 
on the project situation are also shown.  

 
Formulate a tendency:  
 figure out what direction and intensiveness of influence the stakeholders have on 

each other.  
 Determine cause-effect relationship that is the nature (positive or negative) of 

relationship between the parties, the degree of influence of one stakeholder on 
another (on the graph show the weight of the corresponding arc between the 
vertices of the graph).  

 The values of the variables are defined linguistically and to each linguistic variable 
a number between -1 and +1 is assigned (Table 2, The value of linguistic variables). 
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TABLE I STAGES OF THE PROJECT AND RELEVANT COMPETENCE ELEMENTS  
Phase Subject groups ISO21500 correspondence

01_Initialing Integration 4.3.2 Develop project charter Practice 01: Project design

Practice 02: Requirements and objectives

Resource 4.3.15 Establish project team Practice 05: Organisation and information

Practice 08: Resources

Stakeholder 4.3.9 Identify stakeholders Practice 12: Stakeholders

02_Planning Communication 4.3.38 Plan communications Practice 05: Organisation and information

Practice 12: Stakeholders

Cost 4.3.25 Estimate costs Practice 07: Finances

4.3.26 Develop budget Practice 07: Finances

Integration 4.3.3 Develop project plans Practice 10: Plan and control

Procurement 4.3.35 Plan procurements Practice 09: Procurement

Quality 4.3.32 Plan quality Practice 06: Quality

Resource 4.3.16 Estimate resources Practice 08: Resources

4.3.17 Define project organisation Practice 05: Organisation and information

Risk 4.3.28 Identify risks Practice 11: Risk and opportunity

4.3.29 Assess risks Practice 11: Risk and opportunity

Scope 4.3.11 Define scope Practice 03: Scope

4.3.12 Create work breakdown structure Practice 03: Scope

4.3.13 Define activities Practice 03: Scope

Time 4.3.21 Sequence activities Practice 04: Time

4.3.22 Estimate activity durations Practice 04: Time

4.3.23 Develop schedule Practice 04: Time

03_Implementing Communication 4.3.39 Distribute information Practice 05: Organisation and information

Practice 12: Stakeholders

Integration 4.3.4 Direct project work Practice 10: Plan and control

Procurement 4.3.36 Select suppliers Practice 09: Procurement

Quality 4.3.33 Perform quality assurance Practice 06: Quality

Resource 4.3.18 Develop project team Practice 08: Resources

Risk 4.3.30 Treat risks Practice 11: Risk and opportunity

Stakeholder 4.3.10 Manage stakeholders Practice 12: Stakeholders

04_Controling Communication 4.3.40 Manage communications Practice 05: Organisation and information

Practice 12: Stakeholders

Cost 4.3.27 Control costs Practice 07: Finances

Integration 4.3.5 Control project work Practice 10: Plan and control

4.3.6 Control changes Practice 10: Plan and control

Procurement 4.3.37 Administer procurements Practice 09: Procurement

Quality 4.3.34 Perform quality control Practice 06: Quality

Resource 4.3.19 Control resources Practice 08: Resources

4.3.20 Manage project team People 03: Personal communication

People 04: Relations and engagement

People 05: Leadership

People 06: Teamwork

People 07: Conflict and crisis

People 10: Results orientation

Risk 4.3.31 Control risks Practice 11: Risk and opportunity

Scope 4.3.14 Control scope Practice 03: Scope

Time 4.3.24 Control schedule Practice 04: Time

05_Closing Integration 4.3.7 Close project phase or project Practice 10: Plan and control

4.3.8 Collect lessons learned Practice 01: Project design

ICB Competence elements

 
 
TABLE II THE VALUE OF LINGUISTIC VARIABLES 

Linguistic value of the 
variable “cognitive capacity” 

(“potential”) 

Linguistic value of a variable, 
which characterizes the 

relationship between 
stakeholders 

Numerical values of the 
variables (Cognitive 

capacities and connections) 

None No influence 0 

Soft Mildly enhances (weakens) 0,1-0,3 (-0,1; -1,3) 
Average moderately enhances 

(weakens) 
0,4-0,6 (-0,4; -0,6) 

High/Low Strongly enhances (weakens) 0,7-1,0 (-0,7; -1,0) 
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The stakeholders, causal relationships between them and the relevant variables are 
determined by results of interviews, expert survey or analysis, conducted by the project 
management office of FCD. See appendix.  

Cognitive map is a weighted graph G = (S, I), where S (Stakeholder) - node 
(stakeholders of the project), I (Influence) - the set of arcs represent the direct influence of 
stakeholders on each other. 

Each arc connecting the stakeholder si with stakeholder sj, has a weight aij, which 
reflects the nature and degree of influence of a stakeholder si on stakeholder sj. If aij is a positive 
value, then with the change of cognitive potential si, the value of sj will change in the same 
direction, if aij is a negative value, then change in the value of si, will change sj in the opposite 
direction. The module value aij characterizes the degree of influence. 
 

The matrix An is associated with the graph G. The element aij of matrix An, which lies at 
the intersection of the i-th row and j-th column characterizes the influence of a stakeholder si, on 
stakeholder sj. 

	

11 12 … 1
21 22 … 2
… … … …
1 2 …

 

The rows in the matrix determine the influence of a stakeholder on other stakeholders or 
the weight of the arcs emanating from the corresponding node-weighted graph. 

Figure 3 shows an example of cognitive map describing current status of the project and 
defining innovative principles for its development. All key stakeholders of the project are listed 
here. This card is developed to order to conceive a solution to stakeholder management during 
the implementation stage of the NU School of Medicine project (NUSOM). The set of cognitive 
maps generated during the process of execution of project situations, decisions and actions, 
create the basis of FCDs' best practice and lessons and is used in future projects. 
 
 

 
Fig. 3. Situational cognitive map of NUSOM project during implementation stage 
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At this stage subset of target Y={y1,y2,…,yk } and managing U={u1,u2,…,up} 
stakeholders, as well as the vector of initial values of the cognitive potentials of S(0)=(s0

1, 
s0

2,…, s0
n) stakeholders are determined. According to Fig. 3.3. this vector is represented as 

S(0)=(0,7; 0,4; 0,1; 0; 0,1; 0,2;).  
Managing stakeholders are those stakeholders who, in their turn, would be influenced 

by the project team to implement the project efficiently, given the project constraints. Target 
stakeholders are those who, to a greater extent, characterise the state of the controlled object and 
its purpose, whose change of cognitive potential values is undesirable. In this case, managing 
cognitive potentials are cognitive potentials of customer and the client, and target cognitive 
potentials - the project team (FCD). 
 
4. Results and Conclusion 

 An interorganizational networked-based arrangement is a new paradigm (measure) 
introduced to facilitate innovation development and diffusion within projects. Taking 
advantage of innovation by involving nodes from the lower levels of the network of 
project decision makers (such as site workers and end users) in decision making 
improves the process of innovation in projects. Extending such networks to include the 
nontechnical and external stakeholders and end users of the built facility can expedite 
the process of innovation projects even more. This is particularly true in the context of 
sustainable development. Open involvement of end users in the NU projects has been 
an effective means for meeting and exceeding the expectation of the major stakeholders. 
A good example is the NUSOM project. 

 Challenges: The heterogeneity of decision-maker networks and the lack of structured 
input will result in chaotic discussions (Taylor and Bernstein 2009). However, it may 
present a promising approach to harvest the collective intelligence of the increasingly 
complex networks of decision makers. The objective here is not only the optimisation 
of a decision. Beyond searching for solution mechanisms, the actual need is to 
understand the dynamics of innovation that will take place in such networks (Taylor and 
Levitt, 2007). The goal is to empower key stakeholders to make value creating 
decisions through democratising innovation. The role of technical decision makers will 
change from the vertex at the top of the hierarchy pyramid, which controls the decision 
process, into a leading or facilitating node among others within the network of decision 
makers. The final decision will emerge from the self-stabilizing mechanisms of 
decision-making networks as well as distilling order, agreement, and innovation from 
chaotic discussions. 

 Adverse attitude is attributable to the behavioural competence level of individuals. This 
is evident in the NU projects. Upon cognitive modelling of the existing cognitive 
potential stakeholders and their influencing weight, FCD implemented stakeholder 
management measures, like meetings, seminars and training in project management, to 
enhance their competence. In other words, after taking a snap shot of cognitive potential 
and influence of decision makers, a strategy is put in place for change management 
(competence enhancement) 

 FCD implemented Oracle Primavera P6 Enterprise Project Portfolio Management 
solution, a web based repository and document/information management and 
communication system (corporate project management control system). This system 
effectively provided stakeholders with on time information needed for timely decision 
making. 

 The NU projects are implemented in an environment of multiple decision makers, 
whose level of competence in managing projects vary. Through interaction between 
stakeholders during implementation, they influence each other. The NUSOM project 
benefited from this intercommunication through the exchange of knowledge and 
motivators, given a competent project manager with high cognitive potential is 
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involved. This led to a better attitude and efficient decision making among the decision 
makers at the top level, middle level and low level. 
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1. Introduction  

An integral part of decision making process is uncertainty, which may cause the risk during the decision 
making. The risks affecting the quality of decision making can occur at any stage of the decision making 
process: an incomplete or uncertain information about the problem; an ambiguity of conditions, requirements 
and criteria; an unclear understanding of the goal; the inability to accurately take into account the reaction of 
the environment to the performed actions, etc. That is why the passive risk evaluation and the consequences 
of it are not expedient, when the active targeted risk management with an aim to minimize uncertainties and 
random factors influence on the quality of the decision is suitable.  
Risk is a daily reality on all the projects, and continuous risk management should become just a regular 
thing. Management should be permanent and convenient, not imposed or forgotten. However, continuous 
risk management is not the same for all projects. It needs to be adjusted to be effective. Adjustments are used 
when organizations apply processes and selected methods and tools, which are the most suitable for their 
project management practices and their organizational culture. Abidance by principles of continuous risk 
management is the way to successful adjustment. 
Risk management is described as a set of methods and techniques for the analysis and neutralization of the 
risk factors incorporated in planning, monitoring and adjusted action system, which give the opportunity to 
predict to some extent the occurrence of risk events and to take action so as to exclude or reduce the negative 
consequences of occurrence of such events [1,2]. 
 
2. Analysis of the recent research on the topic 

The risk management process usually precedes the planning (the decision making  process about the risk 
management application and planning for a particular project), which involves making decisions about the 
organization and staffing of risk management procedures, methodology and data sources to identify the risks, 
as well as the time interval to analyze the situation. 
It is important to plan the risk management in accordance with both the risk level and type and the 
importance of project realization for the organization. The systematic approach to risk perception and 
awareness facilitates the planning of the effective risk management. The management strategy is developed 
in relation to each particular risk, the sphere of its influence is specified, the appropriate threshold levels of 
risk are defined and taken, and the strategic objectives are developed. The roles and the responsibilities of all 
the project members as well as the cooperation between the departments involved are defined. Time limits 
are set and the methodologies for estimating and managing risks of particular types are suggested. 
Methodology in its turn includes estimation models and criteria, which are to be constantly reviewed. 
Existing approaches to the classification of risks are accepted or the new ones are developed. Report formats 
as well as the accounting principles and the principles of documentation are suggested. Business meetings, 
interviews and control measures are planned, questionnaires and fill-in forms are prepared, information is 
collected from the other organizations, management meetings and discussions are scheduled. 
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Risk management process may be defined as a sequence of the following procedures [3]: risk identification, 
risk analysis, risk response, risk monitoring and control. All the components (procedures) of the risk 
management process interact with each other as well as with other procedures. Each procedure is executed at 
least once within a particular project. Even though all the procedures listed are considered to be discrete 
elements possessing certain features, they may, in fact, overlap and interact. 
 
3. Effective management of the project risks 

Suppose N number of projects Pr1, Pr2, …, PrN forming a multi-project environment are to be carried out. 
Certain constraints have been imposed on the multi-project environment in question – only a limited amount 
of C resources is available. 
Each project is characterized by its minimum duration ti (the project can’t be completed any earlier 
regardless of how many resources are used). This duration can be calculated using the critical path method. 
Ti is the maximum project duration. In case the project is finished earlier than planned (ti<t<Ti), 
organization makes a profit. If the project exceeds its maximum duration, the fine is imposed for missing the 
deadlines. 
We shall call h a function representing the dependence between the duration and the resource usage C: 

Ci=hi(t) 
We shall speak of a risk free multi-project environment a, if 

1
( )

N

i i

i

h T C



      (1), 

that is when all the projects are finished meeting the deadlines. 
If the condition (1) is not satisfied, the lack of resources and therefore the existence of possible risks within 
the multi-project environment become evident. In the following case the resources are to be allocated 
between the projects in the way which enables to maximize the difference between the profits for finishing 
the projects earlier than planned and the fines for exceeding the time limits. 
The following functions should be introduced: 
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Thus the objective of project management in the multi-project environment may be defined as follows: 
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Formulas (1)-(4) set the model of effective project risk management in a multi-project enviroment. 
 

Task 4 answer depends directly on functions   îf t  and  ˆ
ig t  form. These functions can have both tabular 

and analytical form. Since these functions are specific to each project, the most effective method of solving 
the problem (4) is tabulation of  resources allocation between projects. Project execution time can be defined 

as  1
i it h C .  

Function 
1

ih

 can be different for every single project. It is mainly inversely proportional relationship 
W

t
C


 

(W – any constant) or linear relationship with negative gradient of a line t aC b   . Type of functions is 
given by experts based on historical data, experience and intuition. For simulation modeling we consider the 
following example. 
Lets assume that: 
С=70 – number of resource units in a multi-project enviroment; 
N=2 – number of projects (Pr1 і Pr2), operating in a multi-project enviroment; 
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project Pr1: t1=4; T1=10; 
300

t
C


; 

project Pr2: t2=7, T2=14, 2 100t C   . 
In order to complete both projects on time it is necessary to provide 30 resource units for project Pr1 and 43 
resource units for project Pr2. Altogether it is necessary to have 73 resource units, also we lack for 3 resource 
units. 

The functions  îf t  and  ˆ
ig t  are to be defined as follows: 

1
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The tabulation of  resources allocation between projects Pr1 і Pr2 in 1-unit increments is to be carried out: 
 

с1 с2 t1 t2 f1 f2 g1 g2 U 
23 47 13 6 0 5,333 2,028986 0 3,304348 
24 46 12,5 8 0 4 1,666667 0 2,333333 
25 45 12 10 0 2,667 1,333333 0 1,333333 
26 44 11,5 12 0 1,333 1,025641 0 0,307692 
27 43 11,1 14 0 0 0,740741 0 -0,74074 
28 42 10,7 16 0 0 0,47619 1 -1,47619 
29 41 10,3 18 0 0 0,229885 2 -2,22989 
30 40 10 20 0 0 0 3 -3 

 
Since the project Pr2 can not be performed earlier than in 7 units of time, the optimal allocation of resources 
between projects is as follows: the project Pr1 gets 24 resource units and the project Pr2 gets 46 recource 
units. Then income from the project  Pr2 will amount to 4 units and penalties from the delayed project Pr1 
implementation will amount to 1.67 units. Generally we get a surplus of 2.33 units. 

 
4. Results and Conclusion 
The method of effective management and project risk modeling in multi-project environment is suggested. 
The simulation modeling is carried out in order to verify methods efficiency. The example of effective 
resources allocation between two projects in a multi-project environment is given. This method should be 
used for the distribution of non-renewable resources between projects operating in a competitive multi-
project environment. 
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Abstract 
 
This paper shows a slightly different look at how the construction industry can take personal 
agility into their overall equation and how the authors feel that their seven-agility model 
will certainly enhance this particular business arena in multiple dimensions. The strategy 
used with the Seven Personal Agility (PA) Lighthouse model that the authors explain make 
the construction organizations ride on calm seas.	Our model, which is Educational Agility 
where flexibility in all types of problem solving techniques and critical thinking skills allow 
innovation with agile thinking. Change Agility looks at how overall actions affect others, 
and the organization in the long run, as every crewmember of a ship is as important as the 
captain to lead the ship to the PA lighthouse. For business value to grow, Political Agility is 
a must, which the authors think emerges with distinctive divide may it, be between 
stakeholders, departments, geographic divides etc. For collaboration, emotions cannot come 
in the way, which navigates us to Emotional Agility that warrants agile appearances and 
sometimes suppression of inner feelings. Emotions involves the brain and the mind, two of 
the most agile parts of an organization’s cerebrum including the construction arena that is 
now seen in the horizon as Cerebral Agility. To reduce mental fatigue/anxiety, support 
healthy brain function of the construction world, a clear intellectual thought is imperative. 
All of the above PA can be engineered only if Learning Agility is honed. Self- Awareness 
and knowledge of strengths/weaknesses negates any blind spots. Last, but not least the 
Outcomes Agility is now shown in the full beam of the authors PA lighthouse(shown in 
Exhibit 1) which is a symbolic figure that the authors use to guide various organizations to 
land safely on to the successful sands of their businesses. 

 
      Keywords:  Vendor, Personal Agility, Construction Agility, Investment Needs, PA Lighthouse 
 
       Introduction 
 

Can you think of the amount of emotions, learning, change, cerebral, political, education 
and outcomes agility that is involved in a construction project? The authors are going to 
attempt to get you to have a feel of the same if you already have not. To vet your appetite, 
the authors will deep dive just a little bit. The authors feel that one agility competence 
without the other may not always be leading an organization to safe shores. The guiding 
light and beams from all seven (shown in Exhibit 1) will certainly make it happen.  
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Education Agility 
 
Education Agility in our context is getting the feel of the pain points of the person sitting in 
a different chair. In the construction industry, it is required to recognize two most important 
but different roles in order to be successful. First, is a Customer sometimes known as an 
Investor and second, is the user (who will use the product). It is imperative to understand 
that the customer and the user may have different views and perspectives in most situations.	
Showing high level of education agility will help to successfully manage and meet different 
requirements. From a team point of view, we should also be aware of T-shaped people. This 
is the way to be resilient. All team members should share their knowledge and experience 
with others. As such, the teams will be able to survive any thunder and storms.    

 
 

Change Agility  
 
In terms of scope and budget, the LRM (last responsible moment) concept borrowed from 
Lean thinking fits perfectly for the construction industry. Reaching the end goal as 
satisfaction of the customers and users can be achieved without much turbulence if one 
keeps in mind that commitment can be deferred to the point where non-decision moments 
will have a negative impact. Having options is a luxury and in this particular case we need 
to have the cost of options in mind. During a construction, it is vital to put intellectual effort 
and decide if a building will have 10 or 20 floors. But there is little value in making 
decisions about the specifics of the 9th floor for example.	 Here we need to use the 
architecture principles, which allow us to adapt to changing user requirements. Developers 
should understand the KANO model (as shown in Exhibit 2) of the customers’ and users’ 
satisfaction. This will give them the power and knowledge to make appropriate decisions 
and to figure out if decisions should be deferred, or left open for further dialogue. Don’t 
push for a fix scope, but communicate clearly the next steps and points of decisions. 
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Political Agility 
 
Politics is everywhere and the construction industry is no exception. The ability to 
understand diverse cultures and politics of an organization and be able to maneuver them in 
an effective way for the employees and organization holistically. Identifying political 
barriers within the organization and working to build positive relationships between 
vendors, customers, contractors, and many other stakeholders internal and external in any 
construction company requires great mentors who can provide advice to others on how to 
navigate intricate typhoon and stormy situations. Accepting, and working with this reality 
within a structure with exceptional and effective communication skills top down  and 
bottom up is what the seven agility model brings to the construction world. 
 
 
Emotional Agility 
 
Being aware of one’s inner experiences along with being able to quickly yet effectively 
evaluate one‘s thoughts, feelings & experiences in a mindful manner is critical. Always 
staying true to ones values makes project managers in the construction industry leaders of 
choice in varied productive ways. They practice self-awareness and because of this, they are 
seen as managers who comprehend both their own strengths and weaknesses and those of 
their team members. When in the construction vertical,  waves constantly change as far as 
the budget, quality, time, etc.; self-evaluation, seeking feedback from those around them 
generating innovative ideas, assisting them to make less mistakes and experience less stress. 
Emotionally agile leaders are respected by their colleagues for their humility and desire to 
act objectively committing to their values in the vast construction ocean.  
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Cerebral Agility 
 
Here, one thinks about problems from a fresh perspective and is unperturbed when faced 
with a complex and ambiguous idea. Sometimes known as mental agility, intelligence and 
book smarts play a lesser part. It is a person’s intellectual curiosity and search for new and 
interesting horizons. Pronounced listening skills makes a mentally agile person sponging 
insights from their surroundings 360 degrees. In any construction project or environment, 
these kinds of individuals thrive because they are constantly looking for new methods to 
implement and better, fresher discernments into how to solve simple/complex engineering 
and modelling problems. 

 
 
 
Learning Agility 
 
It is an answer to the question how to stay open to new discoveries and learning 
opportunities. Both developers and investors must understand that they need to have the 
courage to admit that they do not know everything. Construction industry tends to keep 
slow changes pace as architecture and materials change very slowly. In order to be 
innovative; leaders should be open to learn from other industries. It could even be the IT 
industry; for example, the microservices architecture principles. In other words, it can be 
explained as a modular construction. The honeycomb (as shown in Exhibit 3) is an ideal 
analogy for representing the evolutionary microservices architecture. Each cell in the 
honeycomb is independent but also integrated with other cells. By adding new cells, the 
honeycomb grows organically to a big, solid structure. When creating a new solution for 
customers and users the investment in the interdisciplinary team of engineers from different 
industries could be crucial. The more perspectives we have the more creative we are.  
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Outcomes Agility 
 
Outcomes Agility means inspiring, and pushing to excel beyond one’s limit. It is about the 
long-term outcomes and benefits. Not only are delivery and sales, goals; but long-term 
satisfaction visibility as well. For example customer recommendations, learning from 
lessons learnt, crowd sourcing just to name a few. Striving for excellence in terms of 
sustainability of our business and products should be the most important outcome. There is 
no end state. 

 
 

Results and Conclusion 
 
The end result of having this seven agility model is to enhance performance, ability to be 
adaptive, be curious, the eagerness to experiment with new concepts and methods. The 
authors strongly believe through their various interactions in the corporate, volunteer and 
academic worlds, and hands on working knowledge that their Personal Agility Light House 
will definitely get the helmets of each construction project to steady grounds and with solid 
foundation. The authors feel that the seven flavors when mastered are a definite desirable 
factor because it means that the person held in question possesses the adequate background, 
practice and experience to successfully apply themselves in the workplace, to meet the 
organizational and company goals. Ultimately, construction agility is achieved. 
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Abstract: Instructional Design is the process of adapting a learning environment to the learner’s 

abilities. There are several in psychology well tested guidelines to improve the design of 

instructional material to meet the learner’s needs. In this paper, I present a work in progress 

proposal to test the Split-Attention and the Multimedia-Effect guidelines for the design of 

instructional material used within a programming environment. Programming is a complex 

cognitive activity and the design of a programming environment should support learners. The 

hypothesis is, that learners will highly benefit from a tested and well-designed programming 

environment. Both design guidelines will be validated with data from task performances (e.g. 

correct answers) and with gaze data of participants collected by an eye-tracking system. 
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1. Introduction 

 
The process of creating a computer program out of a mental model, commonly known as 
programming, is a complex cognitive activity (see [1]). This is especially true for novice 
programmers trying to learn how to program. Novices facing challenges like algorithmic 
constructs, datatypes, and problem solving in general. In text-based programming languages 
novices have problems with the initialization of variables (see [2]), understanding loops and when 
they terminate (see [3]), and logical operators in conditional (IF) statements (see [3]), just to name 
some common problems. 
 
Well-designed instruction material like task descriptions and API documentations can be helpful 
in above mentioned situations, because those problems are often directly related to syntax 
misunderstandings. In this paper, I present a work in progress proposal to test the two design 
guidelines Split-Attention and Multimedia-Effect for the layout of instructional material (see [4]).  
 

2. Simplex 

 
Simplex is the name of a simplified programming language. It is integrated into a minimalistic 
programming environment meant to be a distraction free learning environment. Both the language 
and the environment will be used within a PhD project to support learnings with gaze based data 
and social navigation. According to the taxonomy of Kelleher and Pausch (see [5]), Simplex can 
be categorized as Mechanics of Programming (1), Expressing Programs (1.1), Simplify Entering 
Code (1.1.1), Simplify the Language (1.1.1.1) and Prevent Syntax Errors (1.1.1.2). 
 
Simplex is simplified according to the number of keywords and programming abstractions. The 
output of the language is a binary format that is interpreted by the LEGO Mindstorms EV3. The 
EV3 is used as a proxy object to visualize one’s program. Currently, the Simplex-IDE is a 
prototype with basic functionality for compiling and transferring artifacts for and to the LEGO 
Mindstorms EV3. Figure 1 shows the current state of the IDE. 
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Figure 1: The current design of the Simplex IDE. 

3. Study Design 

 
The currently planned study design is based upon at least two groups of participants. One group 
will use one specially prepared programming environment for the Split-Attention scenario and 
one will use the environment without such adaptions. At a minimum 12 participants will be 
needed in total with 6 participants in every group. Currently it is questionable if both identically 
groups can be used to do the Multimedia-Effect study or two new groups will be needed. If the 
latter is the case four groups of participants are need. 
 
Both studies will be realized within an own programming environment with a self-defined 
programming language called Simplex. In every scenario Eye-Tracking systems are used to 
collect gaze movement data of every participant. Therefore, it is possible to use this data to draw 
conclusions about the usage of the different programming environment instances with different 
adaptions. 
 
4. The Scenario for Split-Attention 

 
In the scenario for testing the Split-Attention, two groups of participants will solve question-based 
tasks in terms of programming. Every participant will see a small number of less than 10 
questions. To answer such questions every participant can use additional instructional material 
integrated within the programming environment. This material consists of textual descriptions 
like parts of an API documentation and additional code snippets. The questions are based upon 
Simplex snippets that shows some specific programming task like solving a mathematical 
calculation, initializing variables or performing common used programming techniques like 
loops. 
 
One of two groups of participants will be doing such tasks in a split design. In this case the 
Simplex snippets and outputs of one test run are on the left side of the programming environment. 
On the right side, one can find the additional instructional material. The second group of 
participants will be in an integrated design. In this scenario both the Simplex code and the 
additional instructional material are mixed within one integrated view. 
 
The hypothesis is, based upon the well-known Cognitive Theory of Multimedia Learning 
(CTML) (see [6]), that participants will put a lot of effort in integrating the related information 
given in the instructional material. Therefore, participants solving tasks in the integrated scenario 
of the programming environment should perform better in terms of correct to incorrect answers. 
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Data of studies doing this in other scenarios, like describing art by 16-year-old Dutch pupils, 
showed, that this assumption is incorrect (see [7]). This scenario described in this paper will test 
the hypothesis in terms of programming and programming environments. 
 
5. Multimedia-Effect 

 
In the scenario for testing the Multimedia-Effect, two groups of participants will again solve 
question-based tasks in terms of programming. In this case one group will have scientific visuals 
like figures and small animated graphics (GIF files) to support them answering the given 
questions. For example, programming tasks like judging the correct output of a loop or a 
visualization of one execution flow can benefit from having figures and animated graphics. 
 
The second group of participants will solve the same tasks but without those additional 
visualizations within the instructional material. The hypothesis is, again based upon the CTML, 
that the group of participants with the visualizations included in the instructional material perform 
better due to an enriched mental model. Again, data of other studies doing this in a different 
scenario showed, that this assumption is incorrect (see [7]). The scenario described in this paper 
will test the hypothesis in terms of programming and programming environment. 
 
6. Conclusion 
 
The planned studies are used to verify the two instructional design guidelines Split-Attention and 
Multimedia-Effect in scenarios common to programming and programming environments. Both 
studies are part of a larger PhD project in which a learner community (i.e. programming 
environment) will be improved with asynchronous gaze sharing and social navigation for teaching 
problems solving principles. This programming environment is based upon Simplex and 
instructional material. Therefore, both studies have the potential to provide some insights in how 
to design a programming environment with integrated instructional material. 
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Most banks nowadays try to find the best ways to serve their customers in quick, smart and 

accurate ways and with high security. 

 

The technological revolution in recent years has prompted bank administrators to think of a 

smooth customer service mechanism through technology, starting with e-services such as 

SMS and then internet banking through web pages until the emergence of smartphones and 

the availability of internet services everywhere through GPRS, 3G and wireless 

technologies. This was facilitated by mobile applications that can be downloaded free of 

charge. Such applications were especially needed in Palestine. 

 

The launch of this new application for smart phones is in line with the ongoing development 

policy adopted by the Bank to provide the best services, and cope with the difficult conditions 

of the Palestinian people under the closures, checkpoints and difficulty to reach the centers 

and branches that provide such services. This is a quality leap in providing innovative 

solutions and providing banking services at all times and the best. However, the launching of 

the project to introduce mobile banking faced many challenges, among which were political, 

but the project succeeded to launch the mobile banking services by the year 2015 in 

Palestine. 

 

This paper will describe mobile banking systems, their evolution and the factors contributing 

to their success and benefits for users. This will be supported by a case study on the project 

to launch the mobile banking system at the Bank of Palestine. The paper closes with 

reflections on the case study and recommendations for project management in the banking 

sector in Palestine. 
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Abstract:  
Rapid Serial Visual Presentation (RSVP) enables much faster reading for a loss of control in the 
reading process. This contribution explores the use of eye tracking as a sensor to measure 
cognitive load to detect issues during the RSVP and outlines preliminary results from a work-in-
progress study. 
 
Keywords: RSVP, eye tracking, speed reading, cognitive load, pupillometry 
 
1. Introduction 

Rapid Serial Visual Presentation (RSVP) describes the dynamic playback of texts in a small 
space. Single words are presented on a fixed position called optimal reading point and then 
replaced automatically [1]. In comparison to normal reading (250-300 words per minute), RSVP 
allows to read up to 1000 words per minute [2]. Figure 1 shows the steps that are internally 
performed by the RSVP system. Each word of the sentence (Fig. 1 left) is optimally aligned for 
brain recognition (Fig. 1 center). The RSVP system then presents one word at a time (Fig. 1 right) 
for a predefined period and replaces it automatically with the next one. 
 

  
Figure 1: Internal process of an RSVP reading application 

This way RSVP creates a flipping book of text, so it can be read without moving the eyes. 
Therefore, this type of presentation is more like a video than a static text, so an external control 
is required. When the viewer loses the optimal reading point, it is quite difficult to recover it. 
There is also no possibility for regression, including jumping back to previous words. Still, this 
kind of presentation for example offers many advantages in mobile applications where space is 
limited [3]. 
Eye tracking as a methodology is primarily used to record eye movements for analysis purposes, 
but can also be used for gaze-controlled interactive applications such as virtual keyboards. Eye 
trackers also offer the ability to detect changes in pupil size. The human’s pupil responds to a 
variety of stimuli, e.g. light and emotions, but also to cognitive load [4]. 
We seek to explore the benefits of combining RSVP with eye tracking. On the one hand, eye 
tracking could function as an input device for RSVP. On the other hand, it should be investigated 
whether the pupil dilatation can be a reliable measurement for cognitive load and hence improve 
the reading process. For example, such a system could automatically show translations or 
definitions for unknown words and replay whole sentences if needed. This could especially be 
helpful for second-language acquisition.  
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2. The current study 

Aim of this work-in-progress study is to explore the combination of RSVP and cognitive load 
detection via eye tracking. Using an iterative approach, different cognitive load inducing tests 
were designed and analyzed, ranging from easy and complex texts, second language texts to jokes, 
semantic fields and math formulas. The study was conducted with five university level 
participants. All of them were german native speakers. The eye tracking recording was conducted 
in a controlled laboratory setting to eliminate external influences. 
 
3. Observations 

Figure 2 shows excerpts from two different tests of one participant. An easy text with missing 
words on the left and math tasks on the right. The grey bars indicate the point in time when the 
stimuli are presented. The easy text only shows subtle changes in pupil dilatation. Even the 
missing word does not create any relevant pupil dilatation. In contrast, the clearest effect was 
observable in solving the math task. After about 200 milliseconds the pupil diameter increases 
slowly due to cognitive load. Depending on the task difficulty, the increase of the pupil’s diameter 
differs in size and duration. After this period the diameter converges back to its original size. 

 
Figure 2: Pupil dilatation during RSVP reading tasks 

4. Conclusion and future work 

Pupil dilatation can be measured and mapped to the origin for cognitive load quite well in math 
tasks. But it is much more difficult to relate cognitive load to a certain word in a text, due to the 
dilatation delay and the quick replacement of words. This will be a part of the future work in this 
study. Also, the mentioned control capabilities of eye tracking for RSVP will be investigated. 
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Abstract: Product development in the automotive industry has changed during the last 20 years 

dramatically. Cycle time of products is reduced, number of models increased, in-house 

production, design and validation are transferred to suppliers, new features to be adapted. This 

leads to an adaption of project management methods; the methods must change from 

constructivist to evolutionary, known as agile project management methods. The avoidance of 

human safety risk is dominating the development culture, which is opposite to the market needs 

and customer demands, a classical dilemma. Legal requirements to avoid personally stressing 

conditions will be touched upon. The importance of resistance, fears and ignorance is 

investigated in a qualitative explorational exemplary study. It is found that the variation of 

hurdles is not automatically related to experience and education levels. The conclusion is a 

model, the so-called Ludwigshafener model (AT = KLP A^2), to be used as a recommendation 

during agile transformation of organizations in the automotive industry. 

 

Keywords: agile transformation, product development, project management, automotive 

industry, cycle time, ASIL, MaxQDA, change management 

 
1. Introduction 

 
Cycle time in physical product development is a key indicator for success in automotive 
markets. Cycle time has been reduced during the last decades, especially in the automotive 
industry for new models and worldwide concept cars. Product development follows the trend of 
shorter lifecycles and customizing; currently, we see six years for automotive models instead of 
10 years in the past [2]. The worldwide numbers of models are adapted to consumer requests 
and marketing efforts by the automotive industry [3]. In 1980, the Volkswagen (VW) model 
variety was shown in four models: Polo, a small-sized car; Golf, medium size; Passat, 
limousine; and Scirocco, sports car. In 2008, VW increased their model variety from 4 to 15 
models with multiple equipment variants: the Fox, under the still existing Polo; Golf was placed 
under the new model Jetta; New Beetle and Eos as fun cars; Touran, Tiguan and Touareg and 
new models called sports utility vehicles (SUVs); limousines like Passat were added with the 
high-class model Phaeton; Scirocco as a sports car; and new models for families and sport 
activities like Caddy and VW-Bus model T5, which were integrated from commercial vehicles 
into coupe passenger cars. The numbers of models for group brands like Audi, Skoda, Seat, 
Porsche, etc. are also to be reviewed. In fact, group models will be “recycled” in other countries 
or company brands (e.g. General Motors [GM] Opel Vectra to Chevrolet Neon). Rapid 
prototyping, virtual lifecycle validation and worldwide projects with 24/7 activities are state of 
the art. The in-house original equipment manufacturer (OEM) production has been downsized 
from 35 to 23%, in-house efforts for research and development (R&D) from 70 to 50% in the 
time period from 2000 to 2015 [1]. In fact, the workload was increased, so external suppliers, 
the so-called tier 1, have filled upcoming gaps more and more with their subsupplier tier 2 and 
3. Due to this megatrend for the last decades, there is now a massive labor displacement 
expected in the future. When, for example, classical fuel engines are replaced by electrical 
systems, development of fuel systems, mechanical transmissions, hydraulic brakes, etc. will no 
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longer be needed. Other products like camera and sensor technologies and digital safety 
products in hardware and software are new challenges. As a result of this “digital leadership”, 
there is an estimation for Germany only of an approximately 42% loss of all jobs during the 
next 20 years. In the USA, 47% of all people work in jobs at risk of disappearing by 2033. One 
of the risk avoidance policies of organizations is project management (PM). Project 
management will transfer from constructivist to evolutionary PM methods, many known as 
agile PM. Well known, but personal behavior mostly disrespect, e.g. not seen as a major factor: 
“Agile concepts can be misinterpreted; however, most of the respondents have a pragmatic 
understanding what Agile is all about” [4]. So what are the risks, hurdles and chances during a 
transformation into an agile organization, coming from a classic conservative culture, for the 
employees?  
 
2. Method 

 

Transformation of organizations was investigated and analyzed for the relevant existing 
information in general. For the automotive industry, functional safety of the final product 
should be strictly respected. Also, legal requirements, national and international norms and 
different customer specifications were reviewed. Within this qualitative explorational 
exemplary study, there were guided interviews with 11 experts in the automotive industry, 
hereafter named “1” to “11”. All interviews were done with the same timeframe. These experts 
were chosen because of longtime experience in development (approximately 10 years or more), 
a minimum of one scientific paper and/or an academic education, engineering degree, etc. The 
evaluation was done with MaxQDA version 12 from VERBI, Germany, and represented 
descriptively. Interpretation of the results was rebounded to the state of the art and analyzed 
towards a letter of recommendation. The aim of the study was to decrease an academic void, 
which is seen in the status of the hurdles for the employees. The investigated field is physical 
product development for experienced designers and supervisors within the automotive industry 
in Germany. 
 
 
3. Findings 

 
Agile concepts are mostly understood as “a concept with a reduced timing”. Some people see 
agile as a “concept for organizations to be able to adapt the current needs”. This means to be 
able to accept new methods which are sometimes opposite from the current culture and strategy. 
An example is safety hazards products, which were dealt with most likely conservatively. In the 
automotive industry, this topic is covered by the Automotive Safety Integration Level (ASIL) 
and mandatory for OEMs (original equipment manufactioner) and tiers by ISO 26262 [6]. These 
severity levels start from S0 (no injuries) and go through S1 (light hurt) and S2 (heavily 
damaged) to S3 (mortal). They are combined with the exposure level E0 (incredible unlikely) to 
E4 (high probability). The controllability levels from C0 (in general, to be handled by all 
drivers), C1 (99% can handle), C2 (over 90% can handle) and C3 (less than 90% can handle) 
define the level of effort during development and validation. For low levels, the usage of a 
quality management (QM) system according to IN ISO 9001 and IATF 16949 is to be used. 
High levels from level A to level D need in the worst case the usage of a fault three analysis 
(FTA) with documented final risks. The automotive industry is anxious not to fail; on the other 
hand, it is forced to be cheaper, quicker, etc. broken down to the lower plane of the designers 
and project managers. This dilemma and overloading of tasks, the personal stressing conditions 
lead to personal strain. Regarding legal requirements in Germany and also international 
standards, like DIN EN ISO 10075, there are company and supervisor responsibilities that 
employees have only to be charged with workload according to their personal competence level 
[5]. Introduction of agile methods means a change of the work environment which is to be 
released by labor unions in Germany. The investigated group of experts see the fear, resistance 
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and ignorance of most of their personnel as hurdles against agile methods. The importance of 
risks and chances are lower than the importance of management behavior and company culture. 
The understanding and commitment to agile methods is not related to education and experience 
level. The acceptance of agile is different in combination with the variation of topics by the 
interview partners. The interview was colorized according to the coding type and numbers in 
order of the timeframe during the interview. Racing green was personal information; blue shows 
hurdles like fear, resistance and ignorance; yellow shows risks; green the chances; hot pink and 
pink show the importance of management and culture of agile transformation to the employees 
in their organization. 
 
Sample of interview line-up coding:  
 

 

4. Results and conclusion 

 
The considerations explained in this contribution show the need for a deeper investigation. The 
knowledge and the acceptance of the people in organizations regarding the introduction of agile 
PM methods in the automotive industry is inhomogeneous. Success during implementation is 
limited when people are not involved and do not get a chance to understand what the benefit of 
the change from classic to evolutional PM is. Other major hurdles were defined as resistance, 
fear and lack of knowledge. The pre-agile group is less connected to organizational culture and 
shows less trust in management. The common understanding of sense is a key in transformation 
towards an agile organization, especially during the periods of being outside of comfort zones. 
Therefore, the model for agile transformation (AT) is named the Ludwigshafener model. It is a 
product out of the parameters knowledge (K), learning (L), positive reinforcement (P), fear 
(German: Angst) (A) and acceptance (A), shown in the following formula: 
 

AT = KLP A^2 
 
Each of these parameters are independent from education and experience, and they are 
individual per employee. To minimize the risk, one of the root causes for introduction of PM, 
the users of the processes and agile methods must be prepared for acceptance and knowledge 
with positive reinforcement. So, the fears of the employees must be reduced while 
communication with the management. Employees could become “learning individuals”.  
A “learning organization” is then called a “agile organization” ! 
 
 
  

“2”:  “3”:  “4”:  “6”:  “9”: 
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Abstract 

This paper proposes a set of recommendations to be included in a Knowledge 
Management System (KMS) in projects in order to maximize the benefits from KMS. This paper 
provides an overview of qualitative and quantitative benefits of implementing a knowledge 
management strategy in project-based organizations. Because of the temporary nature of 
projects with changing structures, teams, processes, practices, tools and methods, the 
implementation of an effective knowledge management strategy holds critical importance. The 
project-based organizations considered in this paper mostly are from IT industry. The paper 
also highlights the challenges and problems in the processes of creating, capturing, and sharing 
both tacit and explicit knowledge in typical project-based organizations. Based on the 
contemporary literature, these particular problems will be identified and current approaches 
and models on how to handle them will be analyzed. The authors propose a small framework 
based on the literature survey and suggest certain important aspects to be included in KMS 
such as Project Management Office having Central Role in KMS, Involvement HRM department 
as an active contributor to KMS, development and updating of Communities of Practice (COP), 
involvement of IT department as a major stakeholder and provision of incentives to employees. 
The authors recommend, based on research, that these aspects must be considered in a KMS 
design and development in order to harness the complete qualitative and quantitative benefits 
from a KMS in organizations. 

 
Key words: Knowledge Management, Project Management, Quantitative measurements, Quality; 
Knowledge Management Systems 
 

Introduction 
Importance of knowledge management 

Knowledge and the management of knowledge are two important topics in industries 
for the last thirty years. In the mid-1980s, individuals and organizations started to realize the 
important role of knowledge in competitive markets. International competition led to a stronger 
emphasis on product and service quality. In addition, diversity and customization became more 
and more important (Desouza & Evaristo, 2004). Nowadays knowledge management is 
considered of utmost importance for organizational learning. Especially in project-based 
organizations (PBO) effective knowledge sharing is still a challenge. PBOs are temporary 
systems of actions created for performing the projects tasks and creating new knowledge. The 
main challenge is to establish an effective process of knowledge sharing and the integration 
between several projects to prevent redundant work and repeating mistakes from the past. 
(Almeida & Soares, 2014).  
  

Project memory 

The concept of project memory, which originates from the concept of organizational 
knowledge, tries to solve some of these problems. Walsch & Ungson introduced the notion of 
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organizational memory, defining and elaborating its structure. Organizational memory refers to 
the ability of an organization to function similar to the human brain in terms of dealing with 
knowledge. The organization is capable to acquire, store, reuse and transfer the knowledge 
similarly to the human brain. Furthermore, the organization can continuously learn from its 
interactions with market changes and competitors acquiring and processing information. 
Similarly, to the process of the individual memorizing, the organization stores information and 
recalls it when needed. Elements of the organizational memory are located in individuals, 
technologies, organizational structures, etc. (Walsh, J. P., & Ungson, G. R., 1991) 
The project memory describes knowledge from a project’s history that can be brought to bear on 
present. Therefore, it is necessary to differ between two kinds of knowledge. Managing 
technical and procedural results of a project is not enough. It is also important to manage the 
organizational knowledge. Therefore, the process of reaching the results, what was done and 
how, must be recorded. As previously mentioned, it is not possible to make of use the 
documents' results without this knowledge. In order to keep the context and process information, 
documents have to be appended with meta-knowledge that links knowledge items to their 
environment. Therefore, tools are needed to manage project knowledge and meta-knowledge. 
For using this project memory in other projects, it is necessary to create a project organization 
memory. The project organization memory is knowledge stored from an organization’s past 
project(s) that is brought to bear on present (Kasvi, et al., 2003). 

One possible institution for managing the project organization memory is the project 
management office (PMO). It is a formal layer of control between top management and project 
management within in a PBO. The shape and roles of a PMO vary depending on the context 
they are incorporated in. A PBO needs coordination processes for the integration and 
management of knowledge across projects. The PMO has the potential to take this role. It 
connects the higher management, the PMO personal and the project teams. It can create a 
network structure for knowledge sharing to promote individual and group learning. The PMO 
develops and maintains a set of standards and methods by providing centralized archives of 
project knowledge in form of lessons learned and project templates (Pemsel & Wiewiora, 2013).
  
 
Research aims and methods 

The introduction presented the importance of knowledge management and some of the 
main challenges with a short illustration of possible solutions. The aim of this paper is to figure 
out quantitative and qualitative benefits of using knowledge management within a PBO and 
projects. The authors also want to identify the key aspects of a sufficient KMS. The results are 
based on a literature research. Part of the research was current literature regarding knowledge 
management used in PBOs and projects.     

 
Research results and discussion 

Challenges and problems of knowledge management in projects 

Many PBOs have knowledge transfer processes. Nevertheless, these processes are often 
inefficient. One of the main reasons for that is the fact that PBOs are fragmented and have a 
high degree of autonomy among a PBO’s sub-units (Pemsel & Wiewiora, 2013). The execution 
of projects creates a lot of different kinds of information in a short amount of time. They differ 
from formal official documents to informal and unstructured notes of individuals or groups. 
This information is structured to the needs of the project and meaningful only within the project 
and its operational and social context. At the end of the project, the context disbands and so 
does the meaningfulness of the information structure and organization if it is not captured and 
stored. The explicit and codified knowledge is “trapped” within each project and can be hardly 
shared with others (Almeida & Soares, 2014).  
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Furthermore, the social system is dispersed at the end of the project. This means that the 
amount of tacit knowledge steaming from the team's social relations is also not available 
anymore. Even though the loss of tacit knowledge is not that strong because teams can be fully 
or partly resembled for further projects, knowledge sharing on a social level needs to be 
analyzed too when considering projects as a context for social activities. The culture and 
networks of an organization may be useful for creating motivation and the ability to make 
project-based knowledge available for the whole organization (Almeida & Soares, 2014). 

The characteristics of projects such as its temporariness and the uniqueness of the result 
lead to the fact that not only the reuse of the information in other projects is difficult, but also 
that challenges occur during the process of trying to efficiently capture this knowledge (Serrat, 
2008). 

Scholars report that one major problems in implementing KM is the bridging strategy and 
practice (Hahn & Subramani, 2000), (Cerchione & Esposito, 2016)  

Besides that, Hahn and Subramani (2000, p. 306) reported that challenges related to the 
utilization of information technology for knowledge management can be divided into three big 
groups: balancing information overload and potentially useful content, balancing additional 
workload and accurate content, and balancing exploitation and exploration. 

Pemsel and Wiewiora (2013, p. 39) concluded in their studies on the PMO that the 
management of tacit knowledge is limited. Terzieva (2014), however, reported about the lack of 
investigation on perceived benefits from tacit knowledge management.  

Santos et al. (2012) presented typical challenges for complex research and development 
projects, exploring such fields as knowledge sharing, information exchange and retrieval, 
communication barriers, interdependence of knowledge and skills, and different technical 
terminologies. Among them, the following major knowledge sharing barriers were identified: 
codification process, inadequate information technology (Project Management Institute, 
2013), lack of initiative and strategy by the workers (Terzieva, 2014), and lack of time and 
resources were identified as in such type projects (Santos, et al., 2012, p. 27).  
 Insufficient resources and the lack of means and ways of sharing and reusing 
knowledge often are additional problems people face (Serrat, 2008).  

 
Quantitative benefits of KM 

While the importance of KM enhanced it the past decades, the assessment of its returns 
is lagging. Organizations spend many resources into improving their knowledge infrastructure 
but invest very little on efforts in measuring the results of their knowledge management 
endeavors. Also, very little literature is found regarding this topic because of the lack of 
quantification methods for the returns of knowledge management. Quantitative models are 
important for the top management to make decisions like how much to invest into KM and what 
strategies can be adopted to improve the KM of the organization (Yu, et al., 2006).  
For measuring results of knowledge management systems (KMS) Swaak et al. (2000) conducted 
a survey and concluded that there are two main approaches for measuring results related to 
knowledge management. The first one is the questionnaire approach. Within this approach, a 
questionnaire with closed and open questions completed by participants of a KMS creates a 
profile of an organization. This profile is used for further subsequent interviews and workshops. 
The focus is on extending the knowledge sharing and learning about the potential of an 
organization. The multiple indicator approach distincts between ‘customer capital’, ‘innovation 
capital’, ‘financial concepts’, ‘international business process’, and ‘human capital’. For each 
category, Swaak et al. (2000) created a large number of indicators that are mostly objective and 
quantitative. The collection of these indicators is used to evaluate the results of a KMS. 

For the performance measurement of KMS del-Rey-Chamorro, et al. (2003) developed 
an eight-step framework to create indicators for KMS. The framework is divided into three 
levels. The first level is the strategic level where measures regarding the organization’s goals 
are comprised. In the intermediate level, indicators that link the process performance indices at 
the operational level are included. The third level is the operational level and contains the 
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indicators that represent the process performance of KMS. The results of del-Rey-Chamorro, et 
al. (2003) may help to create a framework for measuring the performance of a KMS, however, 
they mainly focus on results of the manufacturing industries and may not be fully applicable in 
other industries (Yu, et al., 2006).  
 Yu, et al. (2006) state that before it is possible to quantify the benefits of KM, it is 
necessary to identify the benefits to be quantified and to recognize the KM processes that really 
add value to the problem-solving processes. The benefits of KMS can be divided into tangible 
benefits and intangible benefits. Tangible benefits are for example time shortening, cost 
reduction and man-hour saving. In contrary, the reputation of the company, knowledge 
repository, growth of knowledge and experience of the staff, and a culture of knowledge sharing 
are intangible benefits of a KMS. For their quantitative benefit model, Yu, et al. (2006) divided 
the benefits of KMS into three different types of benefits. The time benefit is the saving of time 
to solve a problem with a KMS compared to a traditional process. The saved number of man-
hours with a KMS in comparison to a traditional process is the man-hour benefit. The last 
benefit is the cost benefit, which is the saving of costs spent to solve a problem with a KMS 
compared to the cost spent in a traditional process. 
 Yu, et al. (2006) conducted a case study together with China Engineering Consultants, 
Inc. (CECI), a leading Architect/Engineer firm in Taiwan. CECI implemented their own KMS 
system with different kinds of communities of practice. One special community of practice is a 
special SOS system, which provides a forum for emergency problems. The case study used a 
survey within the KMS participants. 17 out of 52 SOS cases were responded and therefore 
analyzed. The results are presented in table one.  

Table 1 Results of the benefit calculations (Yu, et al., 2006) 

 
The survey showed that the time benefit was 63% in comparison to a traditional process. 

The cost benefit was 73.8% and the man-hour benefit even 86.6%. Even though, it’s a single 
case study and more quantitative results are needed, it shows that KMS can help a company to 
save time, costs and man-hours.  
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Qualitative benefits of KM 

As identified in the previous section about challenges, projects face typical problems in 
KM as they are temporary. Often, a lot of knowledge gets lost on the way as it is not 
documented when being produced. However, when these challenges are overcome, there are not 
only the quantitative but also qualitative benefits which are identified in the following part of 
this article. 

Knowledge management, if implemented systematically, addresses the issue of 
“strengthening positive interactions between providers and resources by developing a suitable 
context” (Lin, et al., 2012) (Serrat, 2008). The study of Alavi and Leidner (1999) shows that 
KM affects process results and organizational outcomes positively. According to their report, 
among the main improvements derived through KM are the following: shortening the proposal 
time for client engagements, saving time, increasing staff participation, making the opinions of 
plant staff more visible, reducing problem-solving time, better serving the clients, and providing 
better measurement and accountability (Leidner & Alavi, 1999, p. 19). The improvements are 
summarized in figure 1. 

 

 
According to Terzieva, “efficient knowledge management maximizes internal 

efficiency, profitability and ensures competitive advantage to the organization” (Terzieva, 2014, 
p. 1095) (Leidner & Alavi, 1999) (Hahn & Subramani, 2000).  

Another conceptualization of KM is offered by Reich et al. (2012) based on a study of 
IT-enabled business projects. The model developed by the authors represents two principal 
elements: Knowledge Management and Project-based Knowledge. The latter is divided into 
three types of knowledge that can be considered as qualitative benefits of KM: knowledge of 
desired business value, knowledge of the organizational solution, and knowledge of the 
technical solution (see fig. 2). 

 

Process Outcomes Organizational Outcomes
Communication Financial
·        Enhanced communication ·        Increased sales
·        Faster communication ·        Decreased cost
·        More visible opinions of staff ·        Higher profitability
·        Increased staff participation Marketing
Efficiency ·        Better service
·        Reduced problem solving time ·        Customer focus
·        Shortening proposal times ·        Targeted marketing
·        Faster results ·        Proactive marketing
·        Faster delivery to market General
·        Greater overall efficiency ·        Consistent proposals to multinational client

·        Improved project management
·        Personnel reduction

Figure 1: Perceived benefits of perceived benefits of existing knowledge management
systems 
Source: (Leidner & Alavi, 1999, p. 20) 
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The authors’ model was approved by the research that demonstrated “a significant 

positive relationship between each of the three elements of knowledge management 
(Knowledge Stock, Enabling Environment and Knowledge Practices) and the development of 
project-based knowledge artefacts” (Reich, et al., 2012). 

As projects are temporary endeavors (Project Management Institute, 2013, p. 3), it is 
challenging to manage knowledge, as it gets lost from project to project if it is not captured, 
stored, and managed. Hahn and Subramani (2000) developed a framework for knowledge 
management support representing structured and unstructured knowledge (see figure 3). 

 
 

Figure 2: Knowledge management dimensions and project based knowledges 
Source: (Reich, et al., 2012, p. 665) 

Figure 3: Framework for Knowledge Management Support 
 Source: (Hahn & Subramani, 2000) 
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Another big benefit besides the alignment of knowledge is the fact that often new 
knowledge is produced, which means that synergy effects appear (Reich, et al., 2014). 
According to (Reich, et al., 2014) the project manager in the IT enabled business must focus on 
managing project knowledge in order to achieve value in the business. 

Discussion and Recommendations 

The implementation of KM brings a many of benefits to an organization. These benefits 
have been discussed in detail in the quantitative and qualitative sections of this article.  
  

It is difficult to measure the benefits realized by implementing KM in the companies 
because the measuring process requires lot of investment in terms of time and money as the 
many interdependencies of tasks and different circumstances make it hard to identify an exact 
value of the benefit. The quantitative benefits realization was discussed through a case study of 
China Engineering Consultants, Inc. (CECI) in Taiwan. It was observed by the authors that 
there were numerous reasons behind the realization of the benefits in this company which can 
be discussed in future researches.  In addition to that the authors found out that it is very 
difficult to separate qualitative benefits and quantitative benefits as the former leads to the later. 
  

It has been proposed by the authors that in order to harvest these benefits the most 
important thing is the KMS as well as the right culture and environment. The authors have come 
up with recommendations which can pave way for the realization of these benefits mentioned in 
the Quantitative Benefits and Qualitative Benefits sections.  The recommendations for KMS are 
put in a graphical form in figure 4 and discussed in detail below. 
 

 
Figure 4 Knowledge Management System essentials 

 
Project Management Office having Central Role in KMS 

  
The authors suggest that in order to realize these benefits, the PMO should play the role 

of a Knowledge “Warehouse”. KMS should be designed in such a way that the PMO holds a 
central role as a project manager doesn’t have time to keep record of all the explicit knowledge 
produced from the initiation to the closure of a project. In general, the research findings state 
that the PMO doesn’t play that role effectively in most of the reviewed organizations.  Similar 
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results have been identified by Pemsel & Wiewiora (2013) who conclude that in a project based 
organization PMOs do not completely understand the complete sense of knowledge sharing 
needs and expectations. Therefore, KMS are ineffective most of the time. As a conclusion, it is 
of utmost importance that while designing a KMS, the PMO should be given a central role in 
KM. 
  
Involve HRM Department as an active contributor to KMS: 
  

The authors recommend that the HRM of an organization should be actively involved in 
the KM process of organizations. Aziri, et al. (2013) also emphasized and concluded in their 
research that a strong correlation between HRM and KM exists. The HRM department is the 
most important department and responsible from the recruitment, training and development to 
the exit of individual from the organization. Therefore, it is important that the HRM department 
should be a key stakeholder in the KMS. It has also been recommended by the authors that 
HRM should also include such provisions in KMS that tacit knowledge from the individual 
leaving the organization could also be extracted from him/her so that knowledge can be 
effectively stored and transferred. 
  
Development and updating of Communities of Practice (COP) 
  

It is of utmost importance to create CoPs and continuously update them. Sarirete (2008) 
also highlights that CoPs and social learning have a huge impact on learning as well as on 
knowledge sharing. CoPs develop trust among individuals and foster an environment in which 
tacit and explicit knowledge can be transferred. The results of the study of China Engineering 
Consultants, Inc. (CECI) discussed in the Quantitative benefits also indicates that the 
development of CoPs is part and parcel of every KMS (Yu, et al., 2006). It has also been 
concluded in the same study that the CoPs should be continuously updated and each CoP should 
be led by a responsible manager. 
 
Involvement of IT Department as a major Stakeholder 

  
The authors suggest that the IT department should not be used as tool but rather be 

involved in the whole KMS development process from the initiation till the closure of a project.  
According to MitaliChugh, et al. (2013) KM is useless for competitive purposes until 

communication and application system support the various business operations. Moreover, 
knowledge creation, seeking, and dissemination are improved by IT and IT is an important 
facilitator for storing and sharing organizational knowledge. MitaliChugh, et al. (2013) also 
consider IT is an indispensable enabler of KM. IT supports the categorization and collaboration 
of explicit forms of knowledge at low cost (Pinho, et al., 2012) 
 
Provision of Incentives 
  

It is also very important to provide incentives to the knowledge carriers. As mentioned 
by Stropkova (2014), there are two ways to motivate employees, extrinsic and intrinsic 
incentives. While extrinsic motivation deals with financial rewards, bonuses or a new position 
etc. - all things outside ourselves and outside our passion and personal self-esteem - intrinsic 
rewards come from inner feeling, joy of work, challenge, learning and all the things people do 
that satisfy them internally. A research on the effect of incentives on KM in the Indian IT sector 
has also been carried out by (Asish O. Mathew, 2015). 

It has been concluded that provision of incentives has a positive correlation with KM. 
Asish O. Mathew (2015) also emphasize on the fact that the top management should give 
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consistent focus on the incentives provided for knowledge sharing. The success stories of 
several leading organizations further strengthen this point that incentives in the forms of 
employee stock options (ESOP), Knowledge currency units (KCUs), etc. are very effective in 
promoting higher level of KMS performance. Stropkova (2014) also concludes that sharing of 
knowledge is the key to success, which can only be experienced within a properly set up 
environment. There is no ultimate incentive system, but there are various incentive systems that 
are specifically designed for a specific company. Therefore, the authors propose that provision 
and providing incentives should be included in a KMS. 

Conclusions 

The study in this paper mainly focused on the knowledge management benefits. The 
benefits have been categorized as qualitative and quantitative. It has been proven through 
various case studies that KM brings a great number of benefits to organizations. The authors in 
this paper have come up with recommendations for a KMS. It has been proposed that to develop 
an effective and efficient KMS, it is of paramount importance to include the recommendations 
proposed. The authors were not able conduct primary research due to limited time. However, 
from the study it can be established that the recommendations of this paper, if included in the 
process of development of a KMS, will provide many quantitative and qualitative benefits to an 
organization. For confirmation, the authors suggest further research especially case studies to 
approved the created small model. 
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Abstract 

Globalization has crafted the era of shared ideas, which has fueled up the emergence and 
conceptualization of knowledge management in recent years, paving the transformation to 
knowledge-based economy from profit-based economy. In this era of ever evolving business 
landscape, knowledge management propagates rapid and continuous advancement to 
competitiveness and sustainability to any business entity as well as projects. As projects are 
known as temporary and unique endeavors, it is very challenging to capture all the 
disseminated knowledge in a project. But due to the significance of knowledge management 
implication in projects’ success, it is gaining more and more appreciation in practice 
(Polyaninova, 2011). 

In this paper, we intend to discuss how knowledge management as intellectual capital has 
facilitated the improvement of projects. Our paper is a descriptive overview based on a study of 
various literature sources and case studies in literature. For this purpose, we have considered 
the value addition to a project due to the adaptation of effective knowledge management 
expressed in qualitative and quantitative measures. Based on our findings, we have classified 
the benefits of knowledge management into two streams: benefits expressed in quantitative 
measures (for simplification, from here on we will call them quantitative benefits) and benefits 
expressed in qualitative measures (for simplification, from here on we will call them qualitative 
benefits). Quantitative benefits are measurable statistical values added for the company or a 
project such as return on knowledge (Wen-der Yu, Pei-lun Chang, Shen-jung Liu, 2006). 
Qualitative benefits have been listed as the improvement in different perspective of an 
organization like processes, employee and customer satisfaction, business objectives, 
innovativeness, flexibility etc. (Hall, 2010)  

Keywords: Knowledge management, Quantitative benefits, Qualitative benefits, Project 
management 

1. Introduction 

The ability to manage knowledge is becoming more significant in today’s knowledge economy. 
The creation and transferring of knowledge is an increasingly important factor in projects. 
Knowledge is being regarded as a valuable commodity for development of products and highly 
mobile employees (Darkir, 2005). Knowledge management is the systematic coordination of an 
organization’s people, technology, processes, and organizational structure in order to add value 
by innovation. This coordination is achieved through creating, sharing, and applying knowledge 
as well as through improving the valuable lessons learned and best practices (Beccerra-
Fernandez, 2004). Hence the need of knowledge management initiative arises to become a 
solution for such problems, which brings together people, process and technology and helps 
organizations to achieve their goals and vision (Hanisch, 2009). 
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Knowledge Management (KM) is vital factor to successfully undertake projects. The temporary 
nature of projects increases the need for KM practices that operate well for the purpose of 
solving issues such as knowledge shortages and task reworks. The ability to manage knowledge 
in projects includes the capacity to create, absorb and share project-related information, which is 
a big part of organization’s culture (Beccerra-Fernandez, 2004). Using gained knowledge to 
learn from the failures and successes in previous projects is vital for long-term sustainability and 
competitiveness of the organization. Although the project approach is often perceived as an 
appropriate way of organizing for innovation, the research on project-based learning 
consistently shows the problems about learning and capturing, sharing and diffusing knowledge 
(Darkir, 2005). 

The main purpose of our paper is to identify multi-dimensional views of knowledge 
management benefits and illustrating how proper implication of knowledge management can 
foster the project success rates. Our paper is organized in the following sections- interfaces 
between knowledge management and project management and our research results with analysis 
of different benefits of knowledge management. In the results and discussion section, 
quantitative and qualitative benefits are described. And we also attempt to explain the impact of 
knowledge management in project success through “Integrated model of PM-KM” by Yeong 
and Lim (2010). The final section presents our study findings and discusses the implications of 
the findings. 

2. Interfaces between knowledge management and project management: 

Project management and knowledge management are too often handled as standalone 
disciplines. But the interrelation between these two disciplines is quite undeniable. For having a 
deeper understanding about that, we will review some definitions about the related terms and on 
the later part we will explain how knowledge is generated and integrated through different 
project management phases. 

Project management is the application of knowledge, skills, tools and techniques to project 
activities to meet the project requirements (PMI, 2013). On the other hand, knowledge can be 
defined as a "mix of framed experiences, values, contextual information and expert insight that 
provides a structure for evaluating and integrating new experiences and information" 
(Davenport & Prusak, 1998). According to Bollinger & Smith (2001), knowledge management 
is a resource in terms of what the organization knows about customers, products and processes, 
and resides in databases or is gained through the sharing of experiences and best practices both 
internally and externally.  

Knowledge management allows the capture and deployment of a company’s collective 
experience located anywhere in the business, for instance on hardcopy documents or in 
databases (explicit knowledge) and knowledge contained in people’s minds (tacit knowledge) 
(Awad & Ghaziri, 2004). Ikujiro Nonaka (Nonaka, 1990) worked extensively with the concepts 
of explicit knowledge and tacit knowledge and introduced the SECI model  which has become 
the cornerstone of knowledge creation and transfer theory. According to the theory, there are 
four ways to share, combine, convert and create the knowledge types. These are socialization 
(S), externalization (E), combination (C) and internalization (I) (thus, SECI model). This model 
can work in hand with the project phases as shown in figure 1. For instance, ‘Socialization’ 
processes tacit to tacit knowledge on the project during project meetings, post project reviews, 
feasibility testing. During ‘Externalization’ process, project’s tacit knowledge is codified by 
creating project charter or WBS. The explicit knowledge can be merged during ‘Combination’ 
process of KM, for example by creating project plan that combines all other project plans. When 
people review codified knowledge during ‘Internalization’ process of KM, such as project’s 
lessons learned or review meeting reports from previous projects, they may gain new tacit 
knowledge, which they can apply in future projects implementation (Polyaninova, 2011). 
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Figure 1: Knowledge Spiral Model and Project Activities (adapted from Polyaninova (2011), modified by authors). 

The elements mentioned in these four quadrants are not only specified to these particular 
knowledge converting area but can also be used interchangeably or in a transposable manner. 
For example, in case of  project scheduling, for an experienced project manager it is 
externalization as he/she is doing that from his/her previous knowledge and experience but for a 
new project manager it might a case of internalization first. He/she might look at the previous 
templates or documents to gather knowledge or idea for preparing project scheduling. 

The research of Owen (2008) also suggested the same and showed how knowledge is developed 
at the task level which is embedded into the project methodology in the project environment and 
eventually improves the capability of an organization. So, it is important to share knowledge 
across projects in order to avoid unnecessary reinventions of what has been already done and 
decrease chances for failure in that way (Carrillo, 2005). Retention of project knowledge will 
add huge value to the whole organization as it provides advanced interdisciplinary knowledge 
base for future potential project works. By creating strong corporate project knowledge base, 
companies can reflect the character and specific features of project implementation in a given 
industry. 

3. Methodology 

Our paper is an investigative research depending on the secondary data collection from various 
studies, company data and case studies. The limitation of our study is that we could not use 
recent statistics due to the limitation of access for our quantitative analysis part.  

For the discussing the qualitative benefits we mainly emphasized on various articles. One of 
them is by (Liebowitz & Megbolugbe, 2003), where they described how an organization with 
successful project implementation portfolio uses KM to increase the success of projects. They 
analyzed a case study of NASA where Projects are crucial to accomplish NASA missions. 
Knowledge Management was given a higher importance for the project success within the 
company. NASA developed Project Management Web Site, an organization-wide Knowledge 
Management Systems (KMS) which worked as a repository of documents to help the various 
flight programs and projects in seeing what others have done. Use of such KMS enables sharing 
of best practice documents, lessons learned, PM and systems engineering methodologies, 
examples of review packages and rationale for why some strategic decisions were made. 
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Another example of a KMS that aids NASA programs and project managers is the Process-
Based Mission Assurance (PBMA) framework that relates to the NASA Procedure and 
Guideline for NASA Program and Project Management Processes and Requirements. Best 
practice documents, lessons learned, video nuggets of experts, online communities, and other 
features are part of this system. Codifying the knowledge and experiences related to the 
performed projects and making them available within the organization allows innovating and 
improving feature projects, reducing reinvention of wheel and increases the reuse of 
organizational knowledge and experiences. NASA’s organizational culture promotes knowledge 
sharing among the employees by providing related training and education via the Academy of 
Program and Project Leadership (APPL). APPL has been engaged in such initiatives as: 
teaching and administering the Project Management Development Environment curriculum; 
holding knowledge sharing forums with project managers at the various NASA Centers; 
developing case studies of successful and unsuccessful NASA missions; and other knowledge 
sharing initiatives. It is clear that NASA encourages and leads its employees to knowledge 
based culture, which in turn helps to produce better project deliverables and more successful 
projects. We also considered the article by (Lierni & Ribiere, 2008), which was conducted 
through a survey with huge number participation of project managers around the world. 

And for the quantitative benefits we have considered the statistical data from early adopters of 
knowledge management in business arena (Vesta, 2002) along with other relevant literatures. 
For the purpose of better understanding we have attached the table as appendix. 

4. Result and Discussion: 

Different research work showed knowledge management implication has benefited in different 
ways in respect of projects. Based on our analysis we have classified the benefits into two major 
streams –Quantitative and Qualitative benefits. The elaborated discussion is as follows- 

Qualitative Benefits: 

Qualitative benefits in an organization can be felt and realized but cannot be described in 
numbers. These are intangible benefits which supports managing body to gain quantitative 
benefits. The main areas where qualitative benefits can be noticed are the processes, employees 
and customers. (Wen-der Yu, Pei-lun Chang, Shen-jung Liu, 2006) 

Improved Processes: It refers to the working culture of a firm. Knowledge management uses 
common single knowledge platform which makes one-step process. With this the process 
becomes very efficient and quicker providing knowledge in unified, accurate and consistent 
manner. The redundancies are reduced and process acceleration occurs with better 
communication channel. (North, Reinhardt, & Schmidt, 2003) The knowledge repository of the 
firm becomes bigger by which there is regular reuse of internal knowledge.  Likewise there are 
fewer errors, improved safety and the processes become more transparent. (North, Reinhardt, & 
Schmidt, 2003) 

Competent Employee: With the use of knowledge management, the employees become more 
efficient as well. The employees gain more knowledge which enhances their personal 
knowledge base. The staffs become more motivated towards which helps in improving their 
teamwork as well. With all these things, the employees develop competence within them which 
ultimately results in quantitative benefits of an organization and projects. (North, Reinhardt, & 
Schmidt, 2003) 

Customers Satisfaction:  Customers are the ultimate target of every projects and organization. 
Satisfying customer experience is always a top priority. Stats suggest that 86% people stop 
doing business with just one bad experience and 82% will share with friends.  Knowledge 
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management avoids content clutter providing only relevant answer directing to the required 
knowledge. (Hall, 2010) 

Creativity and Innovation: Knowledge management also brings creativity and innovation to 
the firm. It helps introduce new ideas to generate more ROI and gain competitive advantage. 
Maintaining good knowledge base in an organization, maintain sustainable growth with fewer 
problems. It provides dual benefit enabling business to reduce the cost of service providing and 
in the other hand identifying strategies to increase customers and lock them in. (Hall, 2010) 

Better risk management: knowledge-based risk management (KBRM) that utilizes knowledge 
management processes in risk management processes to improve the efficiency of risk response 
planning process and thereby improving the effectiveness and increase the likelihood of success 
in innovative Information technology projects (Alhawari, Karadsheh, Talet, & Mansour, 2012). 
It is also realized that,  in software development projects of micro and small Brazilian incubated 
technology-based firms, for risk management, firms have found that knowledge management 
techniques of conversion “combination” would be the most applicable for use; however, those 
most commonly used refer to the conversion mode as “internalization” (Neves, 2014). 

Quality Assurance:  As project management necessities to guarantee project deliverables 
within the shortest period of time, reusing of existing knowledge among different phases of 
development process significantly helps project managers to keep the project on the right track. 
(Kasvi, Vartiainen, & Hailikari, 2003) . It is realized that, the application of the knowledge 
management processes in software development assures high quality of deliverables by 
selecting the right process of knowledge management for the right knowledge area in the right 
phase of software development lifecycle (Alawneh & Al-Ahmad, 2008). 

Quantitative Benefits: 

Quantitative benefits provided by the application of knowledge management are those which 
can be measured and presented in facts and figures. They can also be understood as tangible 
benefits. These benefits in a project or in an organization can be perceived generally in terms of 
time shortening, cost reduction and man hour saving. This benefit is generally calculated by 
return on investment (ROI) for implanting the KM strategy in a company. (Wen-der Yu, Pei-lun 
Chang, Shen-jung Liu, 2006) 

Revenue Growth: Knowledge Management helps in generating revenue for a firm through 
various sources. As it is already clear that applying knowledge management helps make process 
quick, increase customers, provides competitive advantage, these all factors grows revenue in a 
company. It increases the sales of good and service which automatically increase revenue. 
(Vesta, 2002) IBM Global Services were able to generate 400% increase in service revenue 
(More on Appendix). 

Time Benefits: One of the benefits that KMS brings in a project is time benefit. Here time 
benefit can be considered as the saving in amount of time required for problem solving. 
Knowledge management system provides right information at the right time in case of any sort 
of problem. With proper knowledge management, the employee become intelligent and 
decreases their learning time. With right information, time taken to solve the problem is 
automatically reduced. (Wen-der Yu, Pei-lun Chang, Shen-jung Liu, 2006). There was 95% 
reduction in time to resolve technical queries in Schlumberger with the use of In Touch KM 
system. (More on Appendix) 

Cost Reduction: Cost benefits are always the major concern for top management. Application 
of knowledge management system reduces cost to obtain the required information to all the 
stakeholders. The cost of searching or buying information is decreased with the help of KMS 
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since there is scientific record of the previous and all relevant information. (Wen-der Yu, Pei-
lun Chang, Shen-jung Liu, 2006) Between 1991- 1998, Chevron Texaco was able to reduce 2 
billion annual operating cost (More on Appendix). The operational cost is reduced as the 
employees become intelligent and also the processes are less. Likewise the information for 
customer is easily available by which there will be less need to provide customer service. 
(Vesta, 2002) 

Man-hour benefit: another measurable benefit provided by knowledge is man- hour benefit. 
With the use of knowledge management, steps to acquire information vanish. Information 
obtaining process doesn’t go in step in every use makes the efficient utilization of human 
resource. The operational activities become efficient making optimal use of human resource. As 
there are less chances of errors, employees can devote in other productive activities generating 
direct man hour benefit. (Wen-der Yu, Pei-lun Chang, Shen-jung Liu, 2006) 

5.  Impact of knowledge management in Project success: 

Under this section, we have explored how to merge knowledge management and project 
management concepts for improving project success rates in project based organizations. In this 
regard, we have emphasized on the integrated KM-PM models proposed by Yeong and Lim 
(2010) and tried to incorporate some additional factors as well from other studies. 

Integration of knowledge management and project management is essential as a support to 
management of continuous learning activities throughout project development process (Reich, 
Gemino, & Sauer, 2012) .Knowledge management supports the creation and alignment of three 
types of project based knowledge that is critical to achieving desired business outcomes: 
Culture, Technology and Process. Here, by culture it means the organizational shared values, 
beliefs, assumptions which govern how people behave in the organization. Technology means 
the application of knowledge in practical purposes and process here stands for initiating, 
planning, executing, monitoring and controlling and closing (PMI, 2013) . Organizational 
structures, cultures and technologies are believed to be tightly interconnected (Handzic & 
Durmic, 2015).  In order to perform successfully, the factors of project management and 
knowledge management require continuous feedback from each other in order, as well as an 
alignment between existing knowledge and newly created knowledge related to project culture, 
process and technology (Yeong & Lim, 2010). 

 

Figure 2: Impacts of Knowledge management in Project success, Adopted from integrated 
model of KM in PM by Yeong & Lim (2010), (Modified by authors.) 
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From our analysis part, we have seen that human resource has worked as driving force in 
achieving the project success as it is the only living element of the organizational system. 
Project team and project customer directly influence all phases of project development process, 
which in turn affects the project success (Darkir, 2005). Since knowledge is seen as the most 
valuable organizational asset in the knowledge economy, the model core incorporates the 
knowledge stock component thus updating the project knowledge respiratory in a regular basis 
(Handzic & Durmic, 2015). 

Besides that, individual and organizational/ environmental knowledge sharing behavior and 
intension of sharing knowledge of the employees work as motivational factors, which strongly 
affect the performance of project team. In other words, there should be an alignment between 
the digital readiness and cognitive readiness among PM and KM factors. And altogether leads to 
the project success which can be measured in terms of scope, time, cost, quality and overall 
value addition to the organization and shareholders. (Yeong & Lim, 2010).  

Furthermore, knowledge sharing in this context affects not only the success of current projects 
in a given time, but also of all the future projects in an organization, as reuse of existing 
knowledge saves project time and costs. More importantly, it helps to synthesize different 
human- and object orientated perspectives on knowledge and proposes a multidimensional view 
of the concept to assure project success (Yeong & Lim, 2010). 

Conclusion 

The aim of this paper was to better understand what we know about KM benefits in projects. 
Based on systematic literature review, we defined theoretical findings on various aspects of 
quantitative and qualitative benefits of KM. However, our body of knowledge regarding 
quantitative benefits is fragmented, making us call for more intense research. There is a strong 
need for more research on the quantitative benefits of KM application to provide actual proof of 
the usefulness of KM activities. 

The reviewed studies highlight interfaces between projects and knowledge management 
processes. KM process has its own challenges as many organizations do not consider it as an 
important asset. Failure to practice effective KM shows project teams don’t utilize knowledge 
storage and lessons learned opportunities enough.  

Application of KM can be improved by developing capabilities needed for knowledge 
management, aligning what you say with your actions, giving and receiving feedback from your 
staff, creating changes based on these feedbacks, making knowledge management part of 
everyone’s job, convincing units to share their knowledge with other units and reward 
knowledge sharing.  
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Appendix 

Organization Target  Value  
Proposition 

Approach Results 

Chevron 
Texaco 

Reduce  operating 
costs, improve 
operational 
excellence, 
improve safety 

CoPs, facilitate transfer 
of  best  practices, 
People finder 

•   Two  billion  dollar  
reduction in annual operating 
costs ( 1991 v. 1998)   
•   $ 670 million came from 
refining best practices.   
•   Total investment of more 
than $ 2 million (total figure  
unknown) 

Dow 
Chemical 

Provide faster  
access to  
information, 
improve 
information 
management , 
improve sales leads 

Content management , 
communities of practice 

•   Increase number of sale 
leads   
•   Increase  in  new product 
sales   
•   Improved customer  
satisfaction  scores   
•   CM investment of over $3 
million for startup $8 million 
annually.   

GE Plastics Decrease customer 
service 
costs 

Customer portal, 
customer knowledge 
repository 

•   Number of test chips  
created decreased from  
4. 2 to 2.7   
•   Average  reduction of  4.5  
hours  per color match   
•   Saving s o f  $2.25 million 
per year   
• Total investment unknown    

Schlumberger Knowledge in  the 
hands  of 
employees and 
customers 

CoPs, InTouch KM 
system, intranet, 
extranet, content 
management 

•   $200  million cost  savings  
•   95% reduction  in  time to 
resolve technical queries   
•   75%reduction in  updating 
modifications   
•   Total investment o f  
approximately $20  million    

IBM Global 
Services 

Revenue growth ,  
industry  leadership 

COPs, knowledge 
managers,  Intellectual 
Capital Management 
System 

•   400  percent increase in 
service revenue    
•   Tim e  savings of  $24  
million  in 1997    
•   Approximately $ 750 K to 
start  up,  $7 50K annually to 
maintain    

"Successfully Implementing KM" (1999)", "Managing Content and Knowledge" (2001), and 
"Retaining Valuable Knowledge" (2002) benchmarking studies 
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Abstract 

Organizational learning and Knowledge Management (KM) through project development 
have become prerequisites for companies to ensure their success in a rapid changing 
environment. Considering the relevance of this statement, this paper investigates theoretical 
approaches and practical cases of Knowledge Management (KM) application, as well as 
several aspects of project’s performance towards the increase of competitive advantage within 
an organization and the creation of customer value. Therefore, the aim of this article is to 
identify and analyze how knowledge management dimensions and processes positively impact 
an organization’s performance in both a qualitative and quantitative way. Moreover, we 
discussed how Xerox’s Knowledge Management System creation and implementation has 
benefited the organization by saving labor costs and increasing customer service performance. 
The research approach follows a two-step procedure: a qualitative and a quantitative study. 
The qualitative study consists of a literature review showing how KM dimensions (Absorptive 
Capacity, Knowledge Stock, Enabling Environment, Knowledge Practices, Knowledge Transfer, 
and Knowledge Application) and processes influence projects, focusing on performance and 
results for the company itself and their customers to generate business value (Reich, et al., 2014; 
Cepeda-Carrion, et al., 2017). The quantitative study was carried out by analyzing case studies 
from literature and practice, as well as companies’ white papers, aiming to show the numerical 
impact of the proper management and application of knowledge in projects. The findings of this 
research show that the proper management of project knowledge allows organizations to stay 
competitive in a globalized environment (by adaptation and innovation) and increases their 
overall performance. We argue that several aspects, such as effective resource usage and 
employee empowerment lead organizations towards the creation of customer satisfaction and 
increase in service performance (Davidson & Rowe, 2009). Due to the nature of projects 
(temporary endeavors), project managers should apply KM in a way that value created 
(knowledge) through project’s life cycle is properly documented. Furthermore, the proper 
execution of KM contributes significantly to a positive influence on the level of customer 
satisfaction. This influence is not only restrained to customers itself, but also to the project team, 
project managers and organization. 

 
Key words: Knowledge management, Projects, Organizational Performance, Added value, 
Benefits 
 
Introduction  

Knowledge Management (KM) is described as a source of competitive advantage 
(Leseure & Brookes, 2004). KM focuses on discovering, absorbing, transferring and applying 
knowledge – an economic resource and an important aspect within an organization. KM is 
beneficial to both organizations and projects. This relies on the nature of projects, considered as 
temporary endeavors. When a project reaches its completion, team members are split, bringing 
away the knowledge that has been gained through the project’s phases. The lack of KM, or its 
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poor practice, can lead to squandered activities and rework, impacting the project’s performance 
(Leseure & Brookes, 2004). 

 This research aims to understand the value KM adds to projects. This added value can 
be seen from two different perspectives – qualitative and quantitative. Our goal is to answer the 
question “What are the qualitative and quantitative benefits of KM in projects?”, adding 
relevant information to the existing literature on the topic. Our research contributes to the 
discipline by combining the academic view with practice, especially by bringing quantitative 
evidence of the benefits of KM in projects and organizations, which are limited in the existing 
literature. 

 In order to state the qualitative added value of KM in projects, we performed a literature 
review on the topic, using different scientific journals and reliable sources. As for the 
quantitative perspective, we analyzed case studies present in literature and in practice, as well as 
companies’ white papers. We decided to focus on a case study from Xerox, since it includes all 
the relevant information that helps explaining the main goal of this research. Based on the 
methodology performed, we could state and conclude KM’s added value within a project and its 
direct impact on the organizational performance. 
 
Theoretical background and discussion 

This section is divided into three sub-sections. First, we summarize the findings of 
previous research and discuss about Knowledge, Knowledge Management and its relation to 
projects, followed by the value KM adds to projects. The last two sub-sections discuss this 
added value from both qualitative and quantitative perspectives. 
 
2.1) Knowledge, knowledge management and its relation to projects  

Knowledge can be defined as “facts, information, and skills acquired through experience 
or education; the theoretical or practical understanding of a subject” (Oxford University Press, 
2017). Knowledge, considered as a significant economic resource, has become one of the most 
important assets within an organization. According to Martelo Landroguez, et al. (2011), if an 
organization wishes to exploit their own knowledge, it must understand how it is created, shared, 
and applied. Therefore, KM appears in order to determine how to acquire, represent, retain and 
effectively manage knowledge. The use of KM has grown both at the academic level, as well as 
in practice (Cepeda-Carrion, et al., 2017). Literature about KM is vast and presents similar but 
also different approaches on how to manage knowledge. 

Reich, et al. (2014) says KM encompasses three dimensions – Knowledge Stock, 
Enabling Environment, and Knowledge Practices. Knowledge Stock means the level of 
knowledge an organization has, thus its total cognitive capacity. Enabling Environment means 
the level of technology support combined with the trust within teams, which facilitates 
Knowledge Practices. Knowledge Practices explain how an organization maps their own 
knowledge, as well as its ability to share it. Furthermore, it involves activities that generate 
usable knowledge forms (socialization, internalization, combination and externalization) (Reich, 
et al., 2012). 

Cepeda-Carrion, et al. (2017), on the other hand, says KM encompasses three different 
dimensions – Absorptive Capacity, Knowledge Transfer, and Knowledge Application. 
Absorptive Capacity reflects the organizations ability to exploit effectively external knowledge. 
Knowledge Transfer reflects the knowledge exchange that exists between individuals and teams 
or from a team to the organization. Knowledge Application reflects the proper application of 
knowledge after absorbing and transferring it. 

The two approaches mentioned could be combined into the following order: Absorptive 
Capacity, Knowledge Stock, Enabling Environment, Knowledge Practices, Knowledge Transfer, 
and Knowledge Application (Figure 1). Meaning that an organization aiming to manage 
knowledge should exploit external knowledge, assess its knowledge level, create an 
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environment that allows its transfer, be able to assess the ability to share knowledge, transfer it 
(meaning transformation from tacit to explicit knowledge) and finally apply what has been 
absorbed and managed. From those steps, Knowledge Transfer (KT) and Knowledge 
Application (KA) seem to be the most critical processes. Without KT, an organization is not 
able to apply knowledge. And without KA, all the previous steps become purposeless. Hence, 
the organization will not become more competitive (Cepeda-Carrion, et al., 2017). 

 
Figure 1. Proposed model of KM dimensions (Based on Reich, et al., 2014; Cepeda-Carrion, et 

al., 2017; Illustration by authors, 2017) 
 

KM is also known to have a significant impact on projects. By definition, a project is “a 
temporary endeavor undertaken to create a unique product, service or result” (Project 
Management Institute, Inc., 2013). Due to its temporary nature, the knowledge gained through a 
project’s life cycle is lost when the project ends, unless it is documented and shared, especially 
if the project team is disbanded (Sokhanvar, et al., 2014). For this reason, KM can be an 
effective and efficient tool that enables an organization to learn from past projects and avoid 
common mistakes. Literature discusses several ways KM influences projects. Its influences rely 
on the fact that knowledge is crucial to successfully meet project goals. Reich, et al. (2014) 
research shows that KM does not directly impact project performance; nevertheless, it is useful 
to produce high quality project documents. Moreover, KM can positively impact added value 
within a project, without negatively impacting budget and schedule targets. 

Complementing the significance of KM, Maqsood & Finegan (2009) study shows that an 
organization’s knowledge assets created through projects can be its distinguishing competitive 
advantage. The research shows that KM is helpful to sustain innovation in projects in two 
complementary ways. Primary, organizations are able to locate knowledge in an external 
environment and bring it inside the organization, incorporating it into the work practice. 
Subsequently, KM helps organizations perform more efficiently, by gaining, assimilating and 
applying external innovative knowledge. All in all, KM impacts projects by adding value, both 
in a qualitative and a quantitative way. The next sub-sections bring findings and discussions in 
the mentioned topics. 
 
2.2) Qualitative evidence for the added value of knowledge management in projects 

In line with what has been previously discussed, this sub-section examines how KM 
positively affects different aspects of projects in a qualitative way. Benefits can include 
customer value creation, organization’s competitive advantage through the development of 
social capital, customer satisfaction (Cepeda-Carrion, et al., 2017) and decreased project 
execution time. The proper management of knowledge allows the achievement of those benefits 
through effective resource usage, customer interaction and empowerment of employees' 
participation within projects (Davidson & Rowe, 2009). Moreover, KM allows organizations to 
adapt and innovate (Maqsood & Finegan, 2009). 

According to Reich, et al. (2012), a company’s Knowledge Stock generates the ability to 
create an appropriate knowledge, aiming to provide the project teams with effective solutions, to 
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support making decisions and to bring in innovative ideas. Complementing this statement, 
Pemsel & Müller (2012) mentioned on their article that organization’s social relationship 
management within projects is vital for its ability to learn and become competitive due to the 
significant amount of knowledge created in projects. 

As an example from practice, in the early 90’s, Xerox Corporation became aware of the 
invaluable on-site solutions created by engineers. The company realized that solutions 
(knowledge), were not efficiently shared among the engineers and the support staff. In a 
response to this problem, the company developed a KM Enabling Environment called Eureka, a 
Web-based DocuShare tool using an Oracle database. Eureka allows Xerox engineers to 
document newly created solutions and to have access to solutions from other engineers (Mottl, 
2001). The development of this project allowed knowledge creation and transfer, positively 
impacting customer service (qualitative perspective), and thus, enhancing the financial 
performance of the business (quantitative perspective, discussed on section 2.3) (Moore, 1999). 

As previously discussed on sub-section 2.1, KM dimensions (Absorptive Capacity, 
Knowledge Stock, Enabling Environment, Knowledge Practices, Knowledge Transfer, and 
Knowledge Application) are important for companies to generate business value. Within the 
Eureka tool it is possible to perceive five out of the six knowledge management dimensions 
(Figure 2). 
 
  
 

 
 
 
 
 
Figure 2. Reflecting the case study on the model (Based on Reich, et al., 2014; Cepeda-Carrion, 

et al., 2017; Illustration by authors, 2017) 
 

Those dimensions generate three types of domain knowledge – knowledge of the desired 
business value, the organizational change plan and the technical design. These three types of 
domain knowledge discussed in literature are also seen in Xerox. As a result, technicians where 
empowered and valuable documentation with innovative solutions to unique problems was 
created in a comprehensive technological and social support environment (Moore, 1999). 
 
2.3) Quantitative evidence for the added value of knowledge management in projects 

As stated by Ha, et al. (2016), globalization and rapid changes in the trend market have 
put companies in a situation where they must be able to understand and respond to changes in 
an effective way to stay competitive. To achieve this state of competitiveness, companies need 
to pay special attention in their organizational performance by being able to understand, control 
and improve the facts and figures the company is generating. 
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As previously mentioned, nowadays, knowledge is considered as a significant economic 
resource and has become one of the most important assets within an organization due to the fact 
that it allows companies to improve their distinctive competencies (Sánchez, et al., 2015). 
Current literature shows for instance that KM practices – such as knowledge, learning, 
organization understanding, innovative culture, individualized approach and skills – have a 
positive and significant effect on a firm’s performance (Palacios Marqués & Garrigós Simón, 
2006). Sanchez et al. (2015) also states that the proper implementation (and consequently, usage) 
of KM systems in companies has a positive and significant influence in financial and 
operational performances. 

Projects in companies are one way in which an organization works toward competitive 
advantage and achievement of strategic goals and objectives. As mentioned in the Project 
Management Body of Knowledge (PMBOK), projects are authorized when there is a business 
need or a strategic opportunity, development of technology due to market’s demand or 
customer’s requirement. Through its temporary nature, projects can help to achieve strategic 
goals when they are aligned to the organizational strategy (Project Management Institute, Inc., 
2013). 

In accordance with empirical studies and literature, projects, KM and organizational 
performance are interrelated. Gasik (2011) mentions on his article that KM is considered as one 
of the main success factors in projects (especially in complex ones). Therefore, the lack of KM 
can eventually cause failure of the project. Considering IT projects as an example, the 
development and implementation of systems in organizations is a knowledge-intensive activity. 
Knowledge-intensive activities generate the need to create a project-based knowledge, since 
knowledge is essential to develop the required products. Reich, et al. (2014) show that there is a 
strong correlation between good knowledge management and a project performance. As 
discussed, knowledge is an important asset used by companies to develop projects and, hence, 
achieve a desired state of organizational performance. In practice, companies need to quantify 
the benefits that knowledge brings to them and analyze how these benefits impact or support the 
achievement of organizational goals. 

As mentioned on sub-section 2.2, the implementation of Eureka, a KM System, has 
brought Xerox Corporation benefits, such as customer service. From a quantitative perspective, 
the empowerment of technicians and their knowledge creation and transfer allow them to 
resolve issues on 80% of calls (Doyle, 2016). Moreover, Xerox has been able to save more than 
5% in field service. After the tool rollout in France during the 90’s, Xerox could solve 250,000 
problems a year, representing a US$ 10 million savings in service parts and labor costs (Hawes, 
2002). It is evident that this return on investment increased with the worldwide expansion of the 
Eureka (Mottl, 2001).  

As discussed in this section, the combination of literature and practice leads to the 
understanding that the application of a company´s knowledge through project execution creates 
new knowledge and has a direct impact on the organizational performance. The quantification, 
control and continuous improvement of knowledge, as an intangible asset, keeps a company´s 
competitive advantage and is a tool that helps them to deal with market changes or customer 
requirements that may appear. Moreover, Hawes (2002) states that Xerox Corporation have 
used KM to “improve their own efficiency, streamline their business and make better use of 
their intellectual assets.” 
 
Conclusions 
 

This study started from the presumption that KM adds value to projects in two different 
aspects – qualitative and quantitative. KM is an important asset to organizations, directly 
influencing its performance and competitive advantage. Organizations normally use projects as 
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a tool to achieve their desired goals. The main problem relies on the fact that projects are 
temporary and the knowledge gained through its phases is lost after its completion. This lost 
knowledge directly impacts organizations. From a qualitative view, KM applied to projects 
helps organizations to avoid common mistakes (by learning from past projects), meet project 
goals, produce high quality project documents, perform more efficiently (lower execution time), 
and create customer value. The stated benefits contribute to keep an organization competitive. 
From a quantitative view, KM provides organizations with concrete figures that help them to 
achieve their goals and to better deal with market changes or customer requirements. Moreover, 
our findings lead to the conclusion that projects, KM and organizational performance are 
directly interrelated and this relationship, if managed well, leads to a better assessment of an 
organizations current situation and a better sense on how to perform in the future to stay 
competitive. Considering that not every qualitative evidence for the added value of KM in 
projects could be assessed from the Xerox’s white paper, we suggest the further access to this 
information as base for future research. 
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Abstract: To investigate the  relationship between dynamic capabilities and project portfolio 
risk management the expert methods has been chosen. In the article, the web-system for expert 
questionaries’ and further risk analysis is described.  
Keywords: Project	 portfolio	 risk	management,	 dynamic	 capabilities,	 portfolio	management,	web‐
system 
 
1. Introduction 
 
Considering the results of previous theoretical research the relation between Project portfolio 
risk management (PPRM) and dynamic capabilities (DC) were established [1]. This work is 
devoted to the description of the methodology and software platform for empirical research.  
 
2. Methodology of the investigation 
 
To prove theoretical research[1-3]  there was selected experts assessment for which the online 
web-tool was developed.  
Research there was developed methodology for further analysis, which was summarized in the 
questionaries’ for the experts, with a Likert scale of assessment ( Strongly agree   Strongly 
Disagree ). 
Such classification criteria as Size of company, Role/position, Industry was selected. Among  
Dynamic capabilities we will consider Sensing, Learning, Renewal and replication, Seizing/ 
utilization [1]. 
 
3. Web-System for Risk Portfolio Analysis 
 
Project portfolio risk manager (PPRM) is a web site to collect and process questionnaire data 
(fig 1) and further risk and dynamic capabilities analysis.  
 

 
 

Fig. 1 Main interface of the PPRM web-tool 
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There is one predefined user in the system – “admin” and there are three roles – “Expert”, 
“Analytic” and “Administrator”. Users with “Expert” role have ability to fill questionnaire data 
for the current questionnaire template. 
 

 
 

Fig. 2 Dashboard of the system  
 

In the same time users with “Analytic” role can manage users, edit questionnaire template and 
have ability to get calculated statistics data. 
 
There are few important things needs to be mentioned. First, some entities are major logic 
blocks such as HTML template itself, order and content of the company size’s options, as well 
as position’s options, industry input, “dynamic capabilities” and “portfolio risk management” 
blocks. These blocks themselves have nested sections, questions in these sections and answer’s 
options. 
There are two possibilities for editing – “insert” and “update”. “Insert” option allows analytics 
to create basically new questionnaire template. This, in its turn, leads to the fact that no 
questionnaires previously filled by experts will be compatible with new ones. It becomes 
obviously, if we imagine that analytic add some additional options as the answers, or change its 
order. Likert’s scale based on the five options is not the same as one with seven options. So 
experts will be asked to fill questionnaire again. In the same time, all data that was collected for 
the previous template will be stored in the database and can be still easily processed. “Update” 
options allows analytic to edit only the text and template leaving order and position of the major 
blocks as it is. It is basically aimed to prevent typos and simple mistakes. 
As a conclusion it can be said that developed architecture is agile enough to tackle different 
difficulties and can be improved in future to satisfy all the required needs. 
On the figure 3 you can see how the suggested questionary is presented: 
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Fig. 3 – Online questionary 
 

4. Results and Conclusion 
 
Based on theoretical research the methodology for investigation was developed by researches in  
Kaunas University of Technology (Lithuania). For analysis the web system for Risk Portfolio 
analysis in Zaporizhzhya National Technical University (Ukraine) was developed.  
Our further work is to collect expert data for numerical analysis in both countries and to provide 
extended analysis.  
 
5. References 

 
[1] Thattakath, E. W., Čiutienė, R. The relationship between dynamic capabilities and project 
portfolio risk management: theoretical framework // Project management development – 
practice and perspectives : 6th international scientific conference on project management in the 
Baltic Countries, Riga, Latvia, April 27-28, 2017 : conference proceedings. Riga: University of 
Latvia. ISSN 2256-0513. 2017, p. 293-308. 
 
[2]	Biedenbach, T. & Müller, R. (2012). Absorptive, innovative and adaptive capabilities and 
their impact on project and project portfolio performance. International Journal of Project 
Management 30. 621–635 
 
[3] Helfat, C. E. (2007). Dynamic Capabilities: Understanding Strategic Change in 
Organizations. Malden, MA: Blackwell Pub. 
 

208



 



ISBN 978-3-00-058090-1

Carsten Wolff
Schreibmaschinentext
André Dechange, Germany       Wolfgang Tysiak, Germany    Werner Wetekamp, Germany    Christian Reimann, Germany    Carsten Wolﬀ , Germany    Andrea Kienle, Germany    Ingo Kunold, Germany 

Carsten Wolff
Schreibmaschinentext
Jose Ramon Otegi Olaso, Spain Nerea Toledo Gandarias, Spain   Ruta Ciutiene, LithuaniaAsta Daunoriené, Lithuania Elena Vitkauskaite, Lithuania Anatoly Sachenko, UkraineSergey Buchuyev, UkraineGalyna Tabunshchyk, Ukraine Rao Aamir Khan, PakistanPeter Arras, Belgium 

Carsten Wolff
Schreibmaschinentext

Carsten Wolff
Schreibmaschinentext

Carsten Wolff
Schreibmaschinentext

Carsten Wolff
Schreibmaschinentext

Carsten Wolff
Schreibmaschinentext

Carsten Wolff
Schreibmaschinentext

Carsten Wolff
Schreibmaschinentext

Carsten Wolff
Schreibmaschinentext
CONFERENCE COMMITTEE

Carsten Wolff
Schreibmaschinentext


	Cover- Tagungsband 2017_PDF_front
	empty_page
	Vorwort International Research Dortmund 2017
	Content v03 with page numbers
	IRC2017_proceedings_w_page_nr_Innenteil
	IRC2017_paper_1
	IRC2017_paper_4
	IRC2017_paper_27 Mikhieieva
	IRC2017_paper_19
	IRC2017_paper_26
	IRC2017_paper_11
	IRC2017_paper_24
	IRC2017_paper_21
	IRC2017_paper_9
	IRC2017_paper_13
	IRC2017_paper_20_Wetekamp
	IRC2017_paper_6
	IRC2017_paper_8
	IRC2017_paper_23
	IRC2017_paper_16
	IRC2017_paper_12
	IRC2017_paper_3
	IRC2017_paper_7
	IRC2017_paper_30_Verenych
	IRC2017_paper_17
	IRC2017_paper_14
	IRC2017_paper_5
	IRC2017_paper_15
	IRC2017_paper_2
	The method of effective management and project risk modeling in multi-project environment is suggested. The simulation modeling is carried out in order to verify methods efficiency. The example of effective resources allocation between two projects in...
	5. References

	IRC2017_paper_18
	IRC2017_paper_22
	IRC2017_paper_28_saleem
	IRC2017_paper_31
	IRC2017_paper_32

	IRC2017_proceedings_w_page_nr_179_205
	IRC2017_paper_33
	IRC2017_paper_34
	IRC2017_paper_35

	IRC2017_paper_36_m_SZ
	Cover- Tagungsband 2017_PDF_back



