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ABSTRACT 
 
In 2003, the three universities of technology in the Netherlands – Eindhoven University 
of Technology, Delft University of Technology and University of Twente – embarked 
on a cooperation aimed at the harmonization and coordination of their efforts in edu-
cation, research and innovation. As a result, five new Master of Science programmes, 
which did not exist yet in the Netherlands but were considered as being of crucial 
importance for the Dutch knowledge-based economy have been proposed. The two-year 
Master of Science (MSc) in Construction Management and Engineering (CME) is one 
of these five.  One of the motivations for establishing this MSc CME can be found in 
the increased pressure from society and market for more innovation and change within 
the (Dutch) building and construction (BC) industry. Through national research pro-
grammes the industry has set up new ambitions for the future, resulting in a desired set 
of transaction (changes) that will take place in the future. This results in a need for 
developing a new management profile for the BC manager of the future. This profile 
has been recognized on both the national and international levels. With the above as 
starting point, the three Dutch Universities of Technology started to develop a joint 
MSc CME program for the Netherlands in 2004. This paper will report about the results 
achieved so far. In close cooperation between university and major representatives of 
construction industry the MSc. program has been elaborated. As an example the gra-
duation specialisation at the Univ. of Techn. Eindhoven will be further explained. 
 
KEY WORDS 
 
Shared master, construction management, feasibility, science –education, engineering. 
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INITIATIVES CONCERNING THE DUTCH KNOWLEGDE 
ECONOMY 
 
In 2003, the three universities of technology (TU’s) in the Netherlands - Technische 
Universiteit Delft, Universiteit Twente and Technische Universiteit Eindhoven - 
embarked on a cooperation aimed at the harmonization and coordination of their efforts 
in education, research and innovation. As a result, in March 2004 the final version of 
the resulting strategy document “Sectorplan Wetenschap en Technologie” was 
presented to the Minister of Education, Culture and. Five new MSc programmes not yet 
offered in the Netherlands and considered to be essential for the Dutch knowledge-
based economy (‘kenniseconomie’) were proposed in this document. A 3TU Graduate 
School has been established that is responsible for the development of these 
programmes. The MSc programme in CME is one of these five. With this 
comprehensive co-operation and co-ordination, the three universities of technology will 
join forces on behalf of a dynamic and competitive position of the Dutch economy 
(Hermans et al, 2004). 
 
NEED FOR THE MSC PROGRAMME CONSTRUCTION 
MANAGEMENT & ENGINEERING (CME) 
 
The increasingly dynamic complexity of construction and consequently the changing 
perception of interests and values have initiated the development of a new programme 
in the domain area between ‘construction engineering’ on the one hand and ‘scientific 
management and economics’ on the other hand. Organizations and institutions in the 
construction and engineering sectors have all indicated a need for graduate students with 
knowledge and skills with regard to construction management approaches and the 
integration of these approaches in complex engineering situations. The origins of this 
complexity include  
1) the increasing complexity of construction as such; 
2) the rapidly changing demands of society and market; 
3) controversial and changing interests and values of a wide variety of stakeholders 

for construction projects, as well as  
4) the ever-growing range of technological possibilities.   
The complexity lies in the traditional interface area of “market pull” and “technology 
push”. The traditional, solely technical approach regarding research and education 
needed to be converted to an approach from the viewpoint of process development, in 
which social aspects, organizational issues and management methodologies are 
integrated with technology. The focus on processes is claiming growing attention of 
those in charge of technical management and implementation.  
 
This need for a combination of technical and management skills has been recognized 
both on the national and international levels. As a consequence, research and education-
al institutes in leading countries have started to offer accredited programmes to meet 
this demand in the form of a Master’s programme in Construction Management and 
Engineering (CME). In The Netherlands, however, an accredited programme covering 
this domain does not yet exist. 
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Support for the further development of expertise in CME can be gathered from the 
points of view mentioned in joint policy documents by the ministries of Economic 
Affairs, Housing, Planning and Environment, and Traffic and Water Management. 
 
Various think tanks in Dutch society have pointed to the developments that will take 
place in our urban areas (knowledge developments through ‘market pull’). Over the 
next twenty years, lack of space in urban centres will make double use of land 
inevitable. The challenges for (re)development of complex urban areas - complex in 
terms of qualities, functions, development processes and technical achievements - can 
be found throughout Western Europe. Metropolitan developments, complex urban site 
developments (tunnelling, high-rises, wet city sites, mass transport facilities, application 
of new and dedicated construction materials) are forcing the experts in the domain of 
construction to carry out their assignments in an interdisciplinary setting and through 
technical and socially acceptable processes.  
 
In the domain of CME, knowledge development through ‘technology push’ is taking 
place parallel to the challenges mentioned earlier in terms of complex urban sites. 
Newly available materials, products, production technologies and ICT will lead to 
innovation in the interdisciplinary domain of engineering and management.  
These developments are intertwined with safety, ease of construction and engineering, 
reduction of throughput time, durability and risks and reliability of the construction 
processes. Companies that provide services in construction management and 
engineering have experienced that the implementation of innovations in society requires 
taking into account the users and their perception of the added values brought along by 
these innovations. To evaluate different options in a technological and social context 
and to test practical feasibility, a process-oriented approach of development is needed. 
The major feature of the presented MSc programme is therefore that it is process-
oriented: the central focus in this programme will be on the design of processes an the 
design of organizations within the context construction development. 
 
MISSION FOR A JOINT CURRICULUM  FOR CME 
 
In the Autumn of the year 2004, intense discussions between the future programme 
directors and chair holders in Eindhoven, Twente and Delft were started. These 
discussions have resulted in the construction of a joint curriculum for a two-year MSc 
programme in CME (See Schaefer et al, 2006). The curriculum of the Master’s 
programme in Construction Management & Engineering is process- as well as design-
oriented and research-based. At all three locations research is meeting high standards. 
The issues covered below include: 
1. One programme at three locations: a short explanation of the similarities and 

differences between the three intended programme specializations; 
2. Options for students registering for the programme (given the fact that the 

programme will be offered at three locations); 
 
One programme at three locations 
 
The specializations within the CME programme in Delft, Eindhoven and Twente share 
the same objectives and the same final qualifications. For the core curriculum a large 
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degree of commonality has been achieved. The same subjects will largely be covered at 
the same level. This will be realised through the so-called “General Block”, which 
offers the same package of courses for each location, comprising a total study load of 
37.5 EC (European Credits, 1 EC=28 hours student study-load)). Moreover, the aim is 
to have joint examinations for these core courses. 
 
Options for students registering for the programme 
 
Students will follow the basic part (37.5 EC) of the programme at the location where 
they have registered. The 3TU project group developing the national MSc programme 
in Construction Management & Engineering has urged the 3TU Graduate School to 
come to an agreement about the annual academic calendar (semesters, blocks, length of 
semesters and blocks in weeks, starting dates of semesters and blocks).  
The curriculum for the national MSc in CME will provide students with broad 
development during the first curriculum year. On top of that, through the range of 
electives individual students will be provided with ample opportunities for individual 
programming. Within the curriculum, this will be emphasized in an “Integration & 
Orientation” course. Mobility will be encouraged.  
 
THE GENERAL STRUCTURE OF THE PROGRAMME 
 
This MSc programme, realized at the three locations, is subdivided into two blocks: a 
general block and a specialization block. At each of the three locations of the 3TU 
Graduate School, the MSc programme in CME is organized as one coherent 
programme. However, per student, the programme can be tailor-made, which means, 
that students can refine their programme with elective courses offered at either of the 
three locations. Moreover, after the first year, a student may transfer to another location 
in order to specialize. A short description of the two blocks is given below. In figure 1 
the structure of the MSc programme in CME will be presented. 
 
 (i) a general block, covering topics which provide a solid basis for further 
specialization offered at the different locations (37.5 EC). On all three locations the 
general block consists of the same 5 course elements.  These courses have a function to 
bring into line the knowledge of students with different backgrounds and provide an 
introduction into the four ‘corner stones’ for this domain of science: process 
management, project management, collaborative design & engineering, legal & 
governance aspects. In order to complete the knowledge acquired in the ‘corner stones’ 
courses, all students at the three locations of this MSc programme are brought together 
in a joint course focused on integration as well as on orientation for the ‘specialization 
block’. This is the fifth course element.  
 
During this general block of courses, information about the choices for specialization 
will be offered to the students. Moreover, during the final joint course the student will 
explicitly be encouraged to explore the specializations on offer at the three locations and 
to make a conscious choice.  
(ii)  a specialization block in which specific topics are studied in-depth (70 EC) 
including the master thesis (40 EC). The general block is focused on subjects 
concerning general magament sciences and within the context of the specialization 
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block specific engineering topics will be elaborated and integrated with the management 
theories. These ‘local’ topics entangled with engineering issues include:  
- For ‘Eindhoven’: Complex construction assignments in relation to urban site 

development  
- For ‘Twente’: Market Dynamics, Planning & Development and Design Processes 

& Engineering  
- For ‘Delft’: Living Building Concept  
The complete package will lead the student to the preparation and accomplishment of 
the thesis project.  This process will be watched over by the responsible chair holder 
and will be checked by the Examination Board. 
(iii) For in-depth specialization within this MSc programme and thus preparing the 
thesis project elective courses (12,5 EC) are offered. Apart from the electives a student 
working on a specialization in, for example, Eindhoven, can also decide to choose a 
relevant course from the specialization programmes at Delft or Twente as an elective.  
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Figure 1: The structure of the MSc programme in CME as joint master program at the 
three Technical Universities in the Netherlands. 
 
OBJECTIVES OF THE CME MSC. PROGRAMME 
 
In this section we will describe the skills and knowledge of a graduate in Construction 
Management & Engineering and provide an indication of his or her general academic 
level. The contributing faculty from the 3TU Graduate School has elaborated the Dublin 
Descriptors, resulting in an extensive set of academic criteria for master curricula.  In 
these criteria, science descriptors have been supplemented with design competences. 
The general and scientific requirements are based on these criteria. A quick reference 
matrix is given in Table 1, showing the relation between the so-called Dublin 
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Descriptors (describing academic competences at a very general level) and the related 
contents of domain-specific and general and scientific requirements of the CME 
programme. 
 

Table 1: ‘Dublin Descriptors and programme requirements 
 

 Dublin descriptor 
for Master programmes 

Domain-specific, general and scientific requirements for the MSc 
Construction Management & Engineering programme 

Knowledge and 
understanding 

Have demonstrated knowledge 
and understanding that is 
founded upon and extends 
and/or enhances that typically 
associated with Bachelor’s 
level, and that provides a basis 
or opportunity for originality in 
developing and/or applying 
ideas, often within a research 
context. 

* has a thorough scientific attitude (having the ability to work 
independently, to reflect, to critically analyze, to evaluate, to generate 
novel ideas, etc.). In his scientific attitude he does not restrict himself to 
the specific boundaries of the Construction Management and Engineering 
domain and is capable to cross these, wherever and whenever necessary. 
* has the ability to reflect on the complete scope of matters and issues in 
the domain: is able to form an opinion and contribute to discussions 
* has acquired the necessary engineering skills in the context of civil 
engineering, building engineering and complex site engineering (is able 
to work methodically, is able to invent his own tools, adapt scientific 
theories and techniques, is able to work in a multidisciplinary 
environment, is application-oriented). 
 

Applying 
knowledge and 
understanding 
 

Can apply their knowledge and 
understanding and problem 
solving abilities in new or 
unfamiliar environments within 
broader (or multidisciplinary) 
contexts related to their field of 
study; have the ability to 
integrate knowledge and 
handle complexity. 

* is able to develop management processes based upon management 
theory and technical knowledge  
* is able to manage complex assignments in a multidisciplinary team.  
* is able to translate technological concepts and developments into 
appropriate process innovations for construction 
* The graduate makes decisions based on compromises and risk 
evaluations. 
* He has the potential to contribute to or perform research himself. 
 

Making judgments Can formulate judgments with 
incomplete or limited 
information, including 
reflections on social and ethical 
responsibilities linked to the 
application of their knowledge 
and judgments. 

* is able to evaluate processes with respect to process characteristics such 
as risks, costs, time, quality, stakeholders participation, value creation, 
legislation.   
* The graduate knows that models only approximate reality, but he can 
develop and use them adequately, whenever this is beneficial. 
* The graduate knows that compromises are unavoidable and can deal 
with these effectively.  
 
 

Communication  Can communicate their 
conclusions, and the 
knowledge and rationale 
underpinning these, to 
specialist and non-specialist 
audiences clearly and 
unambiguously. 

* Is skilled in domain-specific documentation and presentation of results 
of research and design projects.  
* Understands the importance of oral and written communication skills, 
in particular in English, and can make effective use of these. He also 
adheres to existing academic traditions, like giving proper credits and 
references 
* Is able to operate in the context of a team and to act as a project leader 
* The graduate is aware of the disadvantages of certain design decisions 
and can communicate these to the relevant parties (stakeholders).  

Learning skills  Have the learning skills to 
allow them to continue to study 
in a manner that may be largely 
self-directed or autonomous. 

* Has the habit to reflect upon his own work and continuously uses 
relevant information to improve his competences.  
* The graduate has the attitude and is able to implement the concept of 
life-long-learning both in and outside the field of expertise buildup in the 
MSc programme.  
 

 
ORGANIZATIONAL EMBEDDING: THE MSC PROGRAMME 
AND THE 3TU GRADUATE SCHOOL 
 
The combination of engineering and management topics related to construction in a 
single programme can only be implemented successfully by supporting the programme 
from both the construction science domain of architecture and engineering and 
management science domain of technology management. For this reason the following 
departments of the three universities of technology guarantee a competent level of 
faculty input: 
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 Department of Architecture, Building and Planning (TU/e)  
 Department of Technology Management (TU/e) 

 Faculty of Civil Engineering and Geosciences (TUDelft) 
 Faculty of Technology, Policy and Management (TUDelft) 
 Faculty of Engineering Technology,  

Dep. Construction Management & Eng. (UTwente) 
 Faculty of Business, Public Administration & Technology (UTwente) 

Business and construction industry these days expect their staff to be independent, self-
directing and able and willing to learn during their whole lifetime. The universities have 
been familiar with traditional methods of instruction such as lectures, laboratories, etc. 
These forms are all more or less teacher-oriented. However, learning processes which 
should result in these new competences, call for a more student-oriented type of 
education and is characterized by learning methods such as papers, literature reviews, 
computer simulations, problem-oriented education and design and research 
assignments. This notion has been elaborated by integrating the development of student 
portfolios in the regular course activities of the CME programme. In this MSc 
programme a balance has been sought between lectures on the one side and problem-
oriented education and research assignments on the other.  
Parallel to the core lectures there will be a number of projects with an integrative nature. 
In project groups, students will analyze problems, formulate sub-tasks and report their 
findings from literature studies and other educational tools. This educational approach 
calls for a substantial degree of individual initiative.  
 
The last element of the CME curriculum is the final thesis project. In this project, 
students will gain more individual hands-on experience in research and analysis of 
complex construction developments and in the exploration of models for integrated 
solutions. As is the case with the preceding projects, this project is problem-oriented, 
but has the form of an in-depth research and design assignment. As explained in section 
4, the specialization block of this MSc. program offers specific topics for in-depth (80 
EC) studies, including the master thesis (40 EC) and including elective courses.  
 
CME GRADUATION SPECIALIZATION AT THE UNIVERSITY 
OF TECHNOLOGY EINDHOVEN 
 
In this section the specialisation for the Eindhoven location will be presented. In other 
publications (see Dado et al, 2007) more details are explained about the elaboration of 
the specializations of CME at the 3TU. 
 
Orientation: Complex construction assignments & urban site 
development  
 
Big cities in the Netherlands and Europe are on the eve of large-scale alterations or have 
already started these. These are focal points in Europe, with great economic, cultural 
and social significance. These unique inner-city areas require regular upgrading and 
alteration. This involves a special discipline of construction management, in the sense 
that ‘life in the city goes on as usual during the alterations’. It also implies a connection 
between this management task and area development. The government retreats and risk-
bearing market parties come to the fore. Construction management does not only 
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comprise project management, but also, more emphatically, process management and 
commitment to a particular vision: commitment to realization of value by construction 
management. 
 
Major courses: Thematic workshops 
 
Before the start of the preparation of the graduation project students will work on 4 
‘group projects’ organized as thematic workshops during 6 weeks periods. These group 
projects are focused on the following theme’s: Underground constructions, Tall 
buildings, Complex assignments for urban sites, Business plan development. 
Inputs are based on related research topics and Design-Based Learning. Parallel to these 
major courses, a limited number of electives (12,5 Credits) can be chosen by the student 
to accomplish the own individual study program. 
 

Condition setting aspects

CME Specialization at University of Technology Eindhoven
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Figure 2. Education Map CME Specialization at The University of Technology 
Eindhoven  
 
Masterthesis and research 
CM & E graduation projects in this specialisation are aimed at the improvement of  
‘added value’  to society via construction management and engineering. Basic values 
refer to the areas of: 

- Safety and health, Sustainability, Economy; 
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Graduation projects will be carried out within the context of complex construction 
assignments regarding urban development. The approach for the graduation project is 
regarded from the viewpoint of process development, in which social aspects, 
organizational matters and management methodologies are integrated with technology. 
The focus on processes and organization design is claiming a growing attention of those 
in charge of technical management and execution. Processes and organizations are 
analyzed according to the following condition-setting aspects:  
- strategic partnership, collaborative design, risk management, ICT and new materials & 
products.  
The research is conducted by PhD as well as Master students and follows a guideline 
encompassing the integration of the condition setting aspects in the design of CME 
processes to generate solutions for  specific assignments. Science development will be 
addressed towards:  
- Modelling, the design of a CME process that generates a high degree of value via the 
integration mentioned above.  
- Simulation, the design simulation(s) of newly developed or existing CME processes 
and their application for the sake of demonstration or validation of the integration 
mentioned above. (Gaming: the design of a specific type of simulation in which 
participants in the process simulation game experience the integration mentioned above 
and its added values). 
 
CONCLUSIONS  
 
This paper has explained about the content and structure of the new joint masters 
program for CME at the three universities of technology in The Netherlands. The 
development of this education program is as good as finished. It took almost three years 
to accomplish this work. This rather fast period of time is something not to be under 
estimated. All development activities had to be scheduled as ‘extra activities’ on top of 
the full agenda’s of academic professionals and chair holders. Important issues in this 
development process were: 

- benchmarking studies concerning existing CME programs 
- communicating with industry and representatives of society about future 

challenges for construction: new, additional competences are required from 
future academics in the domain of CME 

- communicating between a group of ca. 50 faculty members at three different 
locations which are representing different specialities within the domain of 
CME: establishing consensus and support within industry and within 
university concerning this new program 

Now the process for implementing this new program organized as a  joint masters 
program at the three universities of technology in the Netherlands has started. 
Accreditation at the national level is almost a fact. The next hurdle to be taken is a 
procedure at the Ministry of Education, Culture and Science in which the efficiency of 
offering the program in the proposed way will be assessed. 
 
Scenario for further development 
 
For the further development of the joint programme, in any case the following 
organizational issues are on the agenda. 
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1. A joint programme directorate (formally still “under construction”), consisting 
of the three members of the 3TU joint project group, has been established.  
2. The future development of distance teaching for individual courses, starting with 
ICT support for the joint core curriculum.  
3. The realization of regular “course development and curriculum consultation” 
meetings  
4. Fixing agreements through which the internal regulations for studying and 
taking exams of each of the three institutions will be mutually attuned. 
5. The establishment of a joint Examinations Committee. 
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