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COLOPHONEDITORIAL

Dear readers and colleagues, 

We are very pleased to present to you the 28th edition of the !ntervisiE magazine. As 
always, this edition is packed with informative articles addressing current topics and 
developments in the construction industry. In addition, the magazine contains the 
current trends of CME related fields, and traditional articles related to the master’s track 
in CME; namely, these are testimonials from CME students and CME alumni. CME related 
companies also participate to present their innovative views and insights.

This edition of the !ntervisiE has been named “Sustainability Recollection” and highlights 
the sustainability monuments and future perspectives that aim at efficiency in the 
management processes, optimization in the use of resources, and carries the ambition to 
introduce more innovations to the sector.  Due to the recollection of sustainability, the new 
generation of construction professionals would recollect the root of their sustainability 
consideration while working on it. After considering the base of sustainability, new ideas 
and trends can be brought up accordingly. Therefore, recollection of sustainability is not 
only recalling the origin of the concept, but also providing and generating innovative 
thinking to the future work. 

This year’s issue contains a very interesting article from the Bauter group, elaborating 
the possibilities to apply CME tools in the field of Industrial Asset Management, as well 
as the way it is currently implemented within the organization. Furthermore, the article 
from Enginear raised an example of how they help a graduating CME student to look for 
and eventually find her ideal job. And in addition to that, many graduation theses are 
presented together with the experience from a CME alumni after her graduation. This, 
and much more is waiting for you to read in the following pages!

At last, we want to thank everyone who contributed to this edition of the !ntervisiE!

Kind Regards, 

The !ntervisiE Committee

Chief Editor !ntervisiE | Kayo Uesaraie (left)

Editor !ntervisiE | Miltiadis Gkatzios  (right)
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NEWS & ANNOUNCEMENTS ALL SEASON

While the school year is almost towards its end and the summer holidays are right around the corner, we want to give you an 
overview of the educational and recreational activities, which the board of of CoUrsE! organized for the CME students during 
this past semester. In this edition of !ntervisiE the ‘News and Announcements’ section covers the events that the study 
association was involved in from the beginning of September 2017. If you’re also curious about the upcoming activities we 
have planned, stay updated by subscribing to the of Course! Facebook page. Another possibility is to come and visit us at 
the of CoUrsE! corner in Vertigo, floor 2.

Board change and Constitition drink
September 23th, 2017

New board members of Of CouRsE! is selected this year. New 
board members received the responsibility of CME from the pre-
vious members and everyone was excited about this year. They 
were planning to make this academic year even better than last 
year. After the change of board, constitution drink was carried out 
in the afternoon. New members received congratulations from 
other associations. They were ready for the year.  

Heijmans Excursion - Prinses Beatrixsluis
September 28th, 2017

On the 27th of September, a group of us visited Heijmans at the 
construction site of the new Prinses Beatrix lock. During our visit, a 
presentation was given about the project. A third lock is required to 
improve the capacity for the coming years because more and larger 
ships make use of the canal, and the 2 existing locks from 1939 can-
not offer enough capacity. In addition, the canal will be widened to 
create more space for additional berths toprovide a faster and safer 
transport over the Lek canal. Overall we can conclude that was a 
very interesting and educational experience. We would like to thank 
Heijmans for the presentation and tour around the construction site 
and all students for attending

Bowling Evening
November 14th, 2017

On the 14th of November, the traditional bowling night took place. 
The evening started off with a nice pizza or pasta at Vapiano. 
Afterwards, we went to the bowling centre. It was an evening full 
of fun and hopefully this will be a harbinger for future activities.

Glow Tour
November 27th, 2017

OfCoUrsE! organized a tour along all glow projects. as previous year. 
This year the tour took place on November 27th. Together we enjoyed 
the GLOW route from Eindhoven. Halfway the route we enjoyed 
delicious gluhwein, beer or fresh, this made sure we could warm 
up again to continue walking. There were a number of interesting 
projects in between, but unfortunately the blob was broken when 
we came by. Nevertheless it was a very enjoyable evening. Following 
the tour, a small group ended the evening with a beer and some 
bitterballen.
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of CoUrsE !
Construction, Management and Engineering

Pub Crawl
January 11th, 2018

In cooperation with the Study Association SERVICE, we are happy to 
announce our legendary New Years Pub Crawl. Because both SERVICE 
and of CoUrse! celebrate their lustrum, this pub crawl will be more 
special. This time, the pub crawl will be in a different location than in 
previous years. We all had a good time with our fellow students and 
made new friends!

Excursion: Building Talent Day
March 1st, 2018

We went to Building Talent Day of BUILDING HEROES on 1 March this 
year. During the event we competed against other 150 students for  
THE BUILDING TALENT CUP 2018. We did this through fun games and 
cases. The event included lunch, conversation with companies and 
the drinks after all the activities with a party bus.  

Sweco Lunch Lecture
March 8th, 2018

Sweco came along on 8 March to give an interesting lunch lecture 
related to Business Developer Richard Sleumer. This is the new trend 
for the world. He discussed about the tender process about how it 
looks  like at an engineering firm or at a contractor, and the stratagy 
about how shold we tackle a tender to arrive at a winning position.

Lustrum Week
March 16th~23th, 2018

This year CME celebrated their lustrum. We had three activities 
related to it, which are  lustrum dinner, Company Orientation Day 
(COD) and cocktail workshop. We enjoyed all these activities together 
with our fellow students, professiors and alumni, and it was a great 
opportunity to get in contact with each other. As for the cocktail 
wotkshop, we learned how to make some interesting cocktail while 
enjoying tasty cocktail from pro. During COD, we had different 
workshops and 1-on-1 interviews. Students understood more about 
the trends in CME and using this opportunity to get in touch with 
more companies.  

Sexy sectieparty
May 30th, 2018

On 30th of May, the activity took place with the organization from all 
the study association. Students enjoyed the drinks and music with 
people from CME and other tracks. 

Annual CME BBQ
July 5th, 2017

On Thursday, July 6th, 2017, the annual barbeque organized for 
both CME students and CME alumni will take place. As usual, we will 
keep the tradition of celebrating the end of the academic year by 
organizing a cozy evening that includes some drinks, grilled meat 
with everybody.
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GRADUATION THESIS
ELAINE KIEBOOM

- An explorative research into potential revenue models in the construction industry from
the perspective of the manufacturer and supplier

The linear economy in which things are made, used and then thrown away seems to be approaching its end. The main problems 
of the linear economy are characterized by: waste in the production chain, end-of-life waste, energy use, degradation of the 
ecosystem values, and the waste of energy and raw materials. According to predictions, the world population continues to 
rise, which will lead to more consumption. In addition, the CO2 emissions, the amount of waste that is produced and the 
raw material scarcity are also identified as problems. A solution can be found in a transition towards a circular economy. 
The implementation of CE brings various benefits such as economic growth. Financial benefits for companies can mainly 
be achieved through savings on raw material costs, waste management costs and reducing the amount of waste. Because 
the construction industry is worldwide the largest consumer of raw materials, the impact of the industry on humans and the 
environment is high, the demand of the industry for raw materials in general and building materials in particular increases and 
materials become scarcer and price fluctuations become bigger, to that end, a transition towards a CE seems necessary. 
In order to be able to move more towards a CE, the entire industry must change and cooperation between organizations 
becomes more important. Drivers that push entrepreneurs towards a CE are highlighted by: fluctuating raw material prices, 
changing consumer preferences, changing forms of interaction and a stricter government policy. The implementation of CE 
leads in the end till new revenue models because literature shows that keeping products in ownership seems important in a 
CE. Until now, little research has been done in order to find suitable revenue models for products in the construction industry 
considering the different lifespans. Therefor this research focus on which revenue models are suitable to implement in the 
construction industry from the perspective of the manufacturer and supplier. 

The transition towards a circular economy

Choice of the research subject

Just as almost all students, I struggled with choosing a research topic. 
I started with checking the list of research topics but a lot of topics 
had my interests. So I decided to read some other theses in order to 
find a more specific topic. When doing this, I read more and more 
about the circular economy and this had really my attention. Due to 
my interest in sustainability and  resource efficient behaviour, this 
topic did fit very well with my personal interests. So, at one moment 
it was clear that I wanted to do something with this topic, but I had 
to specify it. During this process I came in contact with the company 
‘Alba Concepts’, specialist on the topic circular economy in the real 
estate sector. Together with this company and the supervisors from 
the TU/E I specified my topic with the focus on revenue models. 

Research process

The first part of the research process is writing a research proposal. 

So, in my research proposal, I worked out, which research method to 
use and how to include them within the process. At first, I decided 
to conduct a qualitative research using the Stated Preference 
method along with a market research. During the first part of my 
graduation period, when doing my literature study, this method 
seems not suitable for the results I wanted to gain. This had to do 
with the difficulty and unfamiliarity of the subject. So I decided to 
focus on a more quantitative method and used questionnaires for 
data collection.  

In my literature study I focused on circular economy and especially 
CE in the construction industry, business models (theories) and 
(alternative) revenue models. The construction industry deals with 
different types of products and different lifetimes of products, and 
because lifespan is known to influence business/revenue models. So, 
I needed to take into account these different products when looking 
for suitable revenue models.  

 
Figure 1. Research methodology
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Organizations wants to make profit and if the way of making money 
changes due to this circular economy, then it is important to know 
how to do it and what model is most suitable. Therefore, I focused 
on products with different lifespans and the new types of revenue 
models that allow for a transition towards circular economy.  The 
research question central to this research therefor was: “Which 
revenue models can be implemented by suppliers and manufacturers 
in the construction industry for products with different lifespans 
considering the transition towards a circular economy?” 

Research methodology

In order to answer this research question, I divided my research in four 
phases as it shown in Figure 1. The first phase was about conducting a 
theoretical framework using a literature review. This literature review 
elaborated the main areas circular economy, CE in the construction 
industry, construction products, manufactures/suppliers, business 
models and revenue models. The first phase was called ‘explorative’ 
because little research has been done on revenue models. Therefore, 
the second phase was a deepening on the literature. This is done by 
a survey based on the main themes of the research. The third phase 
was the validation process. In this phase, the results of the survey of 
the previous phase were validated. This is done by interviews with 
experts. The final phase consisted of writing out the conclusions and 
recommendations for further research. 

Research results 

For this research I used several business models, revenue models and 
divided the products into the layers of brand which can be identified 
as: site, structure, skin, services, space plan and stuff. I focused for this 
research on the layers structure, skin, services and space plan because 
these four comprise an entire building. At the end, I tried to find a link 
between these three themes. Practice showed that manufacturers 
and suppliers are not yet ready to be the owner of the product the 
entire life. The traditional business and revenue models are still seen 
as models with high future potential. This is potentially related to the 
traditional way of thinking. In a linear economy the 

way of thinking is based on transactions, while the way of thinking 
in a circular economy is based on net present value. A slight shift 
can be seen in the behavior of the construction industry towards 
the functional result business model, in which the central aim is 
the result of a product. All things considered, products with a long 
lifespan (structure or skin), the revenue models without ownership 
seems most suitable. A lifetime extension model in combination  

 
with a take back or buy back agreement is a good alternative for 
the transactional model. When buildings are designed for a shorter 
functional life or when ‘design for disassembly’ is applied, other 

revenue models like functional rent or lease could be implemented. 
Remarkable is the strong relation between the revenue model 
‘transactional model’ and the product group ‘services’. The technical 
lifespan of these products is often less long (+/- 15 years) therefore, 
other revenue models are very suitable for this product group, for 
instance, lease (operational), lifetime extension but also the revenue 
models functional rent, subscription, pay-per-… and pay-per-use 
could be seen as potential. Because products of the product group 
‘space plan’ often have a shorter technical lifespan (3 till 30 years), it is 
easier to implement other revenue models like functional rent, lease 
(operational) or pay-per-use.  

To conclude, the research showed also that financial aspects weight 
heavier than the social aspects considering circular entrepreneurship. 
The raw material scarcity or increasing raw material prices are not 
yet seen as a problem. According this research, generating income, 
being distinctive and advantage over the competitor seems more 
important. 

Reflection

The hard part of this research was that little is known about revenue 
models. By publishing the survey, it turned out that also most of 
the suppliers in the construction industry have little knowledge 
about the subject. Personally, I still think it is a very interesting 
subject, especially now when I see that many companies are trying 
to implement other revenue models besides sales of their products. 
Currently, I am working at Alba Concepts, the company where I also 
did my graduation thesis. They give me the opportunity to use the 
results of my research in practice. 

Elaine Kieboom
Graduate MSc CME

Table 1. Summary of the relation between revenue models & product groups
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GRADUATION THESIS
MIKE VAN VLIET 

Circular economy and disassembly
First of all let me introduce myself, I am Mike van Vliet and I am a CME graduate student. Before I started my master I did 
my bachelor Building Engineering at the University of Applied Sciences in Arnhem. At my bachelor I graduated with a speci-
alization in building technology, which I thought was going to be the field of my profession. After about one and a half years 
of working experience at an insulation company, I realized I wanted be more involved in innovation in the built environment 
and how to manage and develop this. So I went “back to school” to follow the master CME.

I am graduating at Alba Concepts, a consultancy which has a focus on sustainable and circular solutions in the built environ-
ment. After a good conversation about what can drive the transition to a circular economy, the subject I am very interested 
in as it is one of the most innovative and researched topics in the field, we talked about disassembly potential. Little did I 
know that this was the point where my building technology background fluently blended in with my new master.

Choice of thesis subject

My graduation research focusses on what influences the disassembly 
potential of a building and how this can be implemented in an 
assessment model for circularity. The research question is as follows:
How can the disassembly potential be implemented with a top down 
approach in the assessment model for measuring Building Circularity 
Indicators and what implications does this have for the required 
input data?

If you are interested in the circular economy, want to know more 
about this research or just feel like an interesting read than I would 
certainly invite you to keep reading.

Sustainability is not new in the building sector. Emission of 
greenhouse gases and the steep increase of delving raw materials 

lead to global warming. A heavy focus has been put on sustainable 
energy production. But another source of the problem is the 
amounts of waste we produce. Raw materials are lost and pollution 
adds to the global warming problem. There are several sources with 
slight different numbers but according to the International Energy 
Agency (2015) the building sector accounts for about 32,7% of the 
total waste generation.

Circular economy model

The circular economy model combines notable sustainability 
principles and consists of the biological nutrients cycle on the left 
as it shown in Figure 1, the technical nutrients cycle on the right 
and the economy in the middle. (Ellen MacArthur Foundation, 2013) 
By closing the loops in the biological and technological cycles, 
material can cycle endlessly through the economy. This will result in  

Figure 1. Circular economy with biological and technical cycle following Ellen MacArthur Foundation (2013)
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a reduction of waste and loss of material. Closing the technological 
cycle can be achieved by reusing, remanufacturing or recycling 
products or materials. How the building sector should transition from 
a linear economy to a circular economy is one of the major research 
questions of the moment. 

The first step towards reusing, remanufacturing and recycling of 
building materials is to be able to disassemble them. A building is 
too complex to be regarded as one entity and therefore requires a 
lot of design and construction obstacles to overcome for them to be 
disassembled for material reutilization. Loppies uses the principles for 
a circular economy by Ellen MacArthur Foundation (Ellen MacArthur 
Foundation, 2013), Schoolderman (Schoolderman et al., 2014), Stahel 
(Stahel, 2012) and the vision of various experts in the field to define 
three main principles for circular economy in the built environment. 
(Loppies, 2015)

- Circular material use: Use of non-toxic, renewable and reusable 
materials.
-  Circular design: Design for disassembly of materials.
- Securing circularity for the future: Secure these principles in the 
future.

My research problem focusses on the last two principles, circular 
design and securing circularity for the future. First of all the 
disassembly potential is closely related to circular design. However 
it should be considered in the entire building process. Therefore 
my research does not only consider Design for Disassembly but 
disassembly as an integral part of the building development process. 
Second of all the Building Circularity Indicator (BCI) (Verberne, 2016) 
is used as an assessment tool which will be extended. By adding 
disassembly potential to this assessment model, circularity is secured 
for the future.

The Building Circularity Indicator (BCI) is an assessment model that 
is created in collaboration with Alba Concepts and the TU/e, which 
assesses the circularity of a building in four steps. 

-  Material Circularity Indicator (MCI)
-  Product Circularity Indicator (PCI)
-  System Circularity Indicator (SCI) and;
-  Building Circularity Indicator (BCI).

Every step adds more information to the calculations but the 
independent scores are always visible. This makes it very easy to 
assess which parts of the project have a lower score and which 
perform better. The Material Circularity Indicator is based on the 
input and waste scenario of all materials and their lifecycle. The 
Product Circularity Indicator is a combination of the MCI’s and a 
factor for disassembly potential. The System Circularity Indicator is a 
combination of the PCI’s and the present volumes in the project and 
lastly the Building Circularity Indicator combines all SCI’s,  corrected 
with a relative importance factor per system. 

An observant reader will notice that the PCI is a combination of the 
MCI and a factor for disassembly potential. The variables considered 
are adapted from the Design for Disassembly potential, a PhD thesis 
by Durmisevic. (Durmisevic, 2006) I conducted a literature research to 
identify variables that influence disassembly potential of a building in 
the entire building development process. Compared to the currently 
proposed six variables in the BCI, thirty variables that may influence 
disassembly in different phases are identified. 

Every variable is connected to a phase and a material level. This means 
that there is much value to add to the BCI. Variables regarding design 
have a great influence on the way we think about our construction 
details. The other phases considers many aspects regarding the 
building process. This requires different approaches when these are 
integrated in an assessment model.

The next step is to determine weights of these variables with the 
Fuzzy Delphi method. A survey with various experts in the field with 
subsequent rounds to reach a consensus about various questions or 
statements will be conducted. At the moment of writing this, I am 
working on this. The goal is to find out comparative weights between 
variables and the weight of each attribute. With these values, the 
disassembly factors will be implemented in the new BCI, where 
variables can have an influence in different steps. 

An expectation is that the BCI will be more representative of the 
real situation. One important thing to realize however is that model 
is intended to be relatively easy to calculate with the given data. 
Adding more variables will have an impact on the required data to 
make the calculation.

The BCI has already been applied to several projects by Alba 
Concepts in which circularity is a focus point and it proved to be a 
good representation for circularity. This is valuable information for 
my research because I can use these projects as case study to assess 
these projects again with the renewed disassembly potential. This 
will evidently show if information is lacking to implement these 
variables and recommendations can be written up on how to obtain 
this information for future projects.

The last step is to verify this model with an expert panel. The 
calculation steps to validate the user-friendliness of the model and 
the impact of the new variables on the results are shown to experts. 
This can lead to last moment adjustments which will conclude my 
research.

The Circular Economy is a very broad subject and requires a change 
of mind on many aspects that are considered standard in the building 
engineering. Design for Disassembly, Industrieel Flexibel Bouwen 
(IFD) and modular designs have been mentioned many times and 
yet, we are still not there. Will the circular economy principle mark a 
turning point for building development? Will we really develop our 
future buildings to be disassembled and reused? Time will tell but 
when looking at the development of the Circular Economy in the 
built environment, I am sure that it is not going to disappear soon. So 
we might as well change our building practices for the better.

Mike van Vliet 
Graduate MSc CME
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But let me first introduce myself before I give you some insight into 
the life of a CME alumni through my personal experience. To begin 
with, and besides the quite particular -and often complicated for 
some- name my parents decided to give me after a moment of 
inspiration, I come from a medium size city in the mainland of Greece 
and I had the chance during my childhood and teenager years to 
live in different parts of the country due to my dad’s job moving 
requirements.

I conducted my undergraduate studies in Greece, where after a five-
year period of several assignments, presentations and exams; a few 
stressful moments and a few more parties, I got the Civil Engineering 
Diploma. Already during my early study years and having being 
exposed to extensive technical information in regards to building 
and infrastructure projects, I discovered my interest in the more 
managerial aspect of the construction. This is when I decided to 
follow the Project management branch offered in my faculty, which 
enabled me to make a choice of project management courses during 
the last two years of my bachelor studies. As a result, and with the 
end of my undergraduate studies, I came to realize that I would like 
to gain more specialized knowledge on that topic.

This realization brought me to the Netherlands in order to study 
Construction Management and Engineering in TU/e. These two 
years in Eindhoven, I absorbed like a sponge all the innovative ideas 
coming from the TU/e environment, I enlightened my brain with the 
variety of courses offered in CME and expanded my horizons through 
the interaction with both the local and international community. 
Whilst still being a TU/e student, I started my job application process 
and that is when after going through a series of interviews, I was 
offered a job in Saint-Gobain. 2 days after my thesis defense, with a 
painful but also satisfying hangover, I got on the plane to the United 
Kingdom closing the chapter of my life as a student and beginning 
my professional career.

Working life is very different to student life. My home is not the TU/e 
library anymore; my home is my actual home now. Even though I 
have to admit MetaForum can be very much fun. The weekends are 
free (usually!) and unfortunately the discount days in cinemas or  

transportation are over. The important difference though is that when 
starting working, you get to realize how valuable the knowledge 
you received during your university years is. Every day at work, I feel 
I learn something new, while I get to put in practice, knowledge I 
gained while studying, which at the time I didn’t always consider that 
useful. It is when you start working, when it all starts to make sense.

MARIANIKI KRAVARI

Starting to write this article made me have a look at the calendar and realized that I am having my 7th month post-gradu-
ation anniversary today, which I’m celebrating under the rare Nottingham sun with a cup of tea and cake. 7 months ago 
precisely, on September 14th 2017, I presented my CME graduation thesis to my supervisors and a few dear friends, who 
had the patience to listen to my hard work findings (even if for some little sense was made).

CME Alumni: from NL to the UK in 1500 words

HOW ARE YOU DOING?
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The company I work at is part of the Saint-Gobain group, which 
is a French multinational company, represented in 67 countries 
worldwide and comprising the following three activity hubs: 
Innovative materials; Construction products; and Building 
distribution. Saint-Gobain designs, manufactures and distributes 
materials and solutions, which form our living spaces and can be 
encountered in buildings, transportation, infrastructure and industrial 
applications. It has been certified Top Employer Global for  the third 
year in a row, and in my opinion not without a reason. Being part of 
the Saint-Gobain family for the last 7 months, I am able to say that 
the company manages to create an engaging working environment, 
creating opportunities and encouraging individual initiatives for 
innovation. Another important aspect is that employees are highly 
respected, while their safety is one of the company’s main drivers, 
always highlighted and actioned through review of the working 
conditions, as well as the establishment of everyday activity rules.

With respect to my role in the company, I work as a graduate technical 
consultant, which entails often interaction with architects, engineers, 
main contractors and other stakeholders involved in a construction 
project. In essence, my responsibilities include providing technical 
advice to these stakeholders, in regards to the building systems 
the company can offer based on the specific project requirements. 
The types of projects in which I get involved, consist of healthcare 
buildings (e.g. hospital, mental health clinics etc.), education projects 
(e.g. schools, nurseries, youth centers etc.), high-rise multi-occupancy 
buildings as well as residential projects (e.g. apartments, student 
accommodation etc.). During my daily activities I am often asked to 
review the project requirements -for instance acoustic report, fire 
strategy, client requirements and vision- and consequently provide 
solutions for certain building elements (e.g. internal partitions, 
linings, suspended ceilings, fire protection of steel columns etc.). 
Furthermore, other activities include assessing heat loss of building 
elements facing temperature differences from one side to the other, 
through thermal calculations and assessment of condensation risk. 
In many instances, review of construction details is required in order 
to ensure that the performance is maintained. The variety in my daily 
tasks as well as the opportunity that I am offered to often travel across 
the UK and sometimes abroad, have been very appealing so far.

The management of these projects is present along all the different 
project stages, from conceptual to construction, and besides 
the support offer explained above, assistance is often given to 
contractors during the tendering process. One of the key aspects, 
researched in various of the courses within the CME program was 
the communication with the stakeholders; how the communication 
processes should be established and what level of involvement each 
stakeholder has. Similarly, within my role the communication plays 
important part and needs to be handled carefully, while requires 
flexibility depending on the situation. During the Process Modeling 
course, we were assigned to create a process map in order to depict 
the different participants and the flow of information between each 

other. In this map, there was a clear structure of the information 
exchange and iterations of activities. Although this represented a 
good simulation of reality, being now one of these participants, I 
could say that as of yet, companies have not achieved keeping such 
clear structures within their processes; main reasons of which are 
the complexity of construction projects, the involvement of great 
amount of people within the project, as well as the lack of willingness 
to take responsibility. Breaking these three down, first looking at the 
complexity of the projects, each construction project is quite unique 
and as such, different issues have to be first understood and then 
resolved during the design process, as well as later on during the 
construction. In parallel, due to the involvement of many different 
people, the information does not always reach the interested 
stakeholder and even though crucial, the coordination between the 
different disciplines is not often handled successfully. On the other 
hand, through the interactions I have with the different parties, I often 
encounter people having difficulties in taking responsibility with the 
fear of liability passing on them not so much on an individual level, 
but mainly on a discipline level. As a result of this, obstacles are put 
in place when trying to move from one stage to another and keep 
an established process. Building projects are multifactorial processes, 
where different stakeholders are driven by different factors and 
have different interests, as for example quality, time and cost, which 
often makes it difficult to maintain a good balance. Overall, the CME 
program managed to offer a good perspective of how the industry 
functions, as all the above mentioned were thoroughly examined 
and analyzed across the whole program. And for those of you who 
might yet not be persuaded about that, perhaps your next working 
experience will change your mind.

And if you are already undergoing the process of job search and 
perhaps feel a bit disappointed, I would like to say: KEEP CALM AND 
FEEL LIKE A STAR! There is no doubt that competition is big, tons of 
great minds out there ready to conquer their career dreams, just like 
you. So don’t forget to keep up the confidence vibes, be faithful to 
your skills and personality and go to the interviews prepared! Find out 
about the company you are applying for, get to know their values; try 
to understand what they are looking for. It will help you whatsoever 
understand whether you would like to become a part of it.

So finally to answer your question, I am doing great! Happy to be 
graduated, happy to have found a job, but also ready to explore my 
future possibilities.

Marianiki Kravari
Graduate technical consultant
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3RD CME LUSTRUM ELIANNE HOOGENRAAD 

In 2003, the study association of CoUrsE! was founded and this year we celebrated our 3rd CME Lustrum. The celebration 
started on16th of March and it lasted for one week. The first celebration is a Lustrum diner in Usine. All students, alumni 
and the teachers of CME were invited, and we ended up with a great mix of people. The next stop is cocktail workshop 
with students, it was really a nice evening. COD is also arranged during lustrum. Really appreaciate the effort from lustrum 
committee for the great celebration. 

The 3rd CME Lustrum contains 3 days program for all the CME 
students. Alumni and professors are also invited for some of the 
program during these 3 days. Dinner at Usine is the first activity that 
kick off the Lustrum of CME. 

We gathered at Usine in Eindhoven and enjoyed a nice 3 course 
diner. During the diner, we had the opportunity to meet our (old) 
fellow students, chat with teachers and celebrate the 3rd lustrum of 
the association. Afterwards, a small group of students and alumni 
continued the celebrations with some beers until the early hours of 
the next day. We enjoyed the opportunity to connect with old friends 
that we already knew, and also new ones. Professors also showed up 
for the dinner, and we had fun to have conversation with them under 
their casual conditions. The experience from alumni from different 
aspects also broaden the view of current CME studetns. 

After enjoying the first activity from Lustrum, we also organized 
on the 21st of March a cocktail workshop for the CME students. Of 
course, before drinking to much cocktails, a “bodempje leggen” (make 
sure you have enough food in your belly) is necessary. Therefore, we 
started with a small diner. We went to Santiago de Cuba at Stratum 
to learn how to make the best cocktails. We had a great teacher. 
However, unfortunately he made a small mistake and our mojito 
had the double amount of lime juice in it. This was not to spoil the 
fun because at the end of the evening we where able to shake our 
cocktails while loosen our hips. Besides mojito cocktail, we also made 
our second cocktail, after our first experience, every process seemed 
to be easier. The best thing of making our own cocktail is that we can 
adjust the propotion of juice, alcohol and ice according to our own 
preference while learning extra knowledge regarding the history 
and fun stories of cocktail. At the end of the learning process, we still 
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enjoyed the cocktail from our teacher, the professional bartender.  
Of course enjoying the good taste of cocktail is the best, but we still 
think what we made for ourselves is the best. Some students went 
out afterwards to enjoy extra dinner and drinks together. 

During the last days of Lustrum, company orientation day is also 
organized for the connection between companies and studetns. Two 
workshops were organized from BIM-connect and Pacer. Students 
learn more things related to both of the companies, and some of 
them also obtain the ideas for graduation theme and topics and 
further development.  Some interviews were also arranged by these 
two companies. Students got more experiences in dealing with 
interview situations and expressing themselves better in different 
situations. 

We, the Lustrum committee, hope that everyone had a great 
celebration of the 3rd Lustrum. The goal was to provide an 
opportunity to meet with fellow students, alumni and teachers and 
we hope you made some new connections during the celebration. 
We will see each other in 5 years to celebrate the 4th Lustrum of the 
study association of CoUrsE!.

Elianne Hoogenraad
Lustrum committee
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ESTHER PENDERS

How Enginear helped me with finding my perfect starter job at BOAG
Enginear is an innovative player in the recruitment market originated from the knowledge, experience and network of more 
than 15 years of specialized matching and career guidance. The well-tailored personal approach that Enginear uses in the 
communication with each individual client is the factor behind many successful matches between young professionals and 
companies in the AEC industry. Enginear can help CME students and alumni to find their first job, just as CME alumni Esther 
did. 

About Enginear

Enginear is a specialist in recruitment and job placement within 
the field of the built environment, in which we mainly focus on civil 
and building engineering. We bring together young engineers and 
employers in a substantive, effective and transparent manner. We use 
our knowledge and experience daily in order to grow and develop the 
skills of students, engineers and companies, and most of all, to ensure 
that everyone is working together enthusiastically. Every engineer 
that contacts us seizes the opportunity to make career choices based 
on self-reflection and by doing this, creating a sound basis for their 
future. This approach is key to the success of every match between a 
young engineer and a company. 

Furthermore, we share our knowledge about the job application 
process, personal leadership skills and career development with 
new engineering talents that will enter the job market in the coming 
years. Each student or young engineer can find us on social media 
(Facebook, Twitter, LinkedIn and Instagram). It is also possible to 
sign up for one of our free training sessions, workshops or personal 
career advice meetings. During one of the workshops organised in 
collaboration with OfCoUrsE! we met Esther. What followed was an 
introduction interview in which Esther filled in our personal style 
test, as well as our motivations test. Next we discussed in-depth her 
resume, the goals she wanted to achieve in her career and what type 
of job would be the ideal first job for Esther. The personal approach of 
the appointment allowed us to fully understand Esther’s experiences 
and knowledge, her motivation in her career and her strengths. We 
at Enginear believe that only once you get to know a person fully, 
you can help him or her creating their career. To further showcase the 
services of Enginear, an interview has been held with Esther about 
her career path and job search. 

Q&A interview with Esther Penders from BOAG

What is your professional background?

In 2014 I received my bachelor’s degree from Zuyd University of 
Applied Sciences. Because I wanted to broaden my knowledge and 
further develop my skills I decided to enrol in the master’s program 
Construction Management and Engineering. Because I didn’t have 
the necessary skillset to start a master’s program I first took additional 
courses to increase my knowledge. During my master’s degree I 
followed courses from the CME program as well as courses from the 
master Real Estate Management & Development. 

Because I have a broad interest in different fields of the built 
environment the combination of courses that focussed on process 
management, project management, (corporate) real estate 
management and up and coming developments in the built 
environment was an interesting mix. 

During my studies and Zuyd University and my master’s at the TU/e I 
wanted to gain some work experience. I’ve done different internships 
at an architectural firm, several consultancy firms and at a foundation 
that was responsible for the real estate management of a school 

building in Curacao. Because I also wanted to develop myself on a 
personal level I became actively involved in organizing a study trip 
to Hamburg during my bachelor’s degree and during my master’s 
degree I became one of the editors for the CME Intervisie magazine. 

In which year did you graduate and how long did it take 
you to find employment after your graduation?

I graduated in May 2017. In the period I was working on my graduation 
project I also started the job search for my first job after graduating. 
After following different workshops that were hosted by OfCoUrsE! 
in collaboration with Enginear and going to company orientation 
days I started to put together my resume and get a better feeling 
of what I could expect during job interviews. Because I wanted to 
have a job immediately after graduating I decided to start applying 
for interesting jobs during the first phases of my graduation research. 

By starting my job search very early I felt like the pressure of the job 
interviews would be less present and I could be more relaxed in my 
job search. This approach paid off and in January, almost half a year 
before graduating I already had a job offer from BOAG! I decided 
to accept the job offer and agreed on starting my first job in June, 
immediately after graduating. 

ENGINEAR 
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In which way did you arrange your job search, and did 
you have specific preferences towards a certain sector in 
the AEC industry or towards a certain type of company 
(consulting, contractor etc.) that you would like to work for?

Because I followed several workshops that prepared me for my 
job search and I chose to gain experience through internships at 
different companies, I knew what I was looking for (and definitely did 
not want!) in my first job. I have a broad interest in different fields of 
the built environment and therefore I wanted to work at a company 
that gave me the opportunity to have a lot of variety in the types 
of projects I was involved in. Furthermore, during my internships 
and graduation project I focused mainly on subjects and projects in 
the social domain. Therefore, I felt comfortable by being able to do 
projects in the social domain, but I also wanted to be able to broaden 
my knowledge on projects in the commercial domain. 

Variety on the job was one of the main requirement for me. One 
of the other things that was important to me was finding a job in 
which I could develop my skills, quickly learn on the job and have 
the opportunity to get challenging responsibilities. Because of my 
previous internships at consultancy firms, and the job requirements 
that were important to me, my job search mainly focused on 
consultancy firms.

In order to get in contact with different consultancy firms I went to 
company orientation days, applied for one-on-one interviews during 
these days and went to inhouse days. Furthermore, I started looking 
on recruitment platforms and company websites for job vacancies. 

Where are you currently employed and what are the unique 
selling points of the company?

In June 2017 I started as a consultant at BOAG. BOAG is active on a 
broad spectrum of projects within the Built Environment. Because 
of the integrated, pragmatic and creative approach BOAG applies to 
projects, we are able to help clients with a broad variety of services. 
Whether the client is an investor, developer, company, government 
organisation, educational foundation or care institution, BOAG can 
help the client by managing and adding value to the project.

To develop a broad focus as a company, we work with a great variety of 
people with different interests and specialized knowledge. As a junior 
consultant this gives me the opportunity to learn a lot of different 
skills from my colleagues and have a lot of variety in my day to day 
tasks. Furthermore, BOAG consists of a young team of professionals 
with a lot of different personalities. The team is very open towards 
each other which helped me to feel at home at BOAG right away!

Could you specify your job activities daily? What are your 
tasks and responsibilities? 

My job description is Real Estate Consultant and Project Manager. 
Within my job I support clients during every phase of the construction 
process. Because of the diversity in my job it is hard to specify my 
daily job activities. Every day is different, which is what makes my job 
so much fun! 

For example, currently I am responsible for the project management 
of two primary education schools in the Rotterdam area and The 
Hague area. Next to guiding engineering teams during the different  
 
 
 
 
 
 
 

 
phases of the design process and ensuring the project is realised 
within the predetermined framework, being a project manager 
demands you anticipate on AEC-market changes, changing law and 
legislation and translate the wishes and demands of your clients in 
such a way the engineering team can integrate them in the designs 
for the building. This means, for example, that I am working on 
tender strategies, determining contract strategies, monitoring the 
predetermined frameworks (such as the budget, planning and 
building requirements) in relation to the design, find smart solutions 
for challenges we encounter during the design process, etc. 

As a real estate consultant my job is varied and focuses on the first 
stages of a building process. Currently I am working on different 
business cases in which we research the feasibility of certain building 
projects. In a business case we mainly look at developments that 
influence the project in the coming years and the financial feasibility 
of the project in relation to the needed or wanted quality. 

Other consultancy tasks are, for example, developing a program of 
requirements for a future building project. Currently I am developing 
a program of requirement for a laboratory, and for another project 
I am working on a program of requirements for a school building. 
As you can imagine both projects are very different although the 
needed outcome is the same! 
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Does your current job fit with your master’s degree in 
CME?

For me my studies and current job are a perfect match. My project 
management tasks mainly match with the master’s degree in CME, 
and my real estate consultant tasks mainly match with my bachelor’s 
degrees. In the year I have worked at BOAG I have developed 
myself in a way that I can apply the gained knowledge during 
my study in practice. For example, the CME master focusses on 
contract management, system engineering/process management, 
construction law, sustainable development and different research 
methods. In the other projects I am currently working on I can apply 
and further develop my understanding of these subjects. 

How would you describe the match between the 
requirement you set for yourself when starting your job 
search and your current job responsibilities?

As previously stated for me variety in my job, quickly learning on 
the job and becoming responsible for my own projects was very 
important when searching for a job. I am involved with long-term 
as well as short term projects which makes it possible to quickly 
learn. Furthermore, the activities and roles I carry out within different 
project vary greatly, which was exactly what I wanted. Recently I am 
also becoming more and more responsible for my own projects. In 
short my current job is a near perfect match with what I was looking 
for during my job search!

What are your future career plans? In what kind of job 
position would you like to grow within the next 5 to 10 
years?

In the long term I want to develop my knowledge to become more 
of a specialist in one specific field in the AEC-industry. In the short 
term however, I am still figuring out which tasks and activities I like. 
Currently I want to do as many different things as possible in order to 
figure out what roles and tasks suit me. Luckily this is possible in my 
current job and I get the freedom to do so!

In the long term I would like to not only develop my knowledge and 
practical skills, but also by following courses that help me develop 
soft skills in order to be better at consulting, advising, leading a team 
and explaining certain concepts to clients and engineers. I think that 
developing soft skills is becoming more and more important in the 
AEC sector. To develop an integrated design that meets the rapidly 
changing requirements, both from clients as from the government, 
requires soft-skills such as problem-solving, adaptability, teamwork 
and communication. 

At BOAG every employee makes a plan in which you determine your 
learning goals for the short- and long-term. This plan helps you by 
eventually reaching these short and long-term goals. 

In which way have you been introduced to Enginear?

During the period I was starting to explore different job options I 
also followed different workshops that were hosted by OfCoUrsE! in 
collaboration with Enginear. During these workshops I met Enginear. 
After the workshop, that mainly focused on how to prepare for the 
job market, Enginear contacted me and asked if I was interested in 
applying for one of their clients’ job vacancies. Furthermore, they 
offered to help me with my job search by helping me to get insight 
in my personality, strengths, weaknesses and help me focus on what 
I wanted in my first job by having one-on-one meetings and making 
a personal style- and motivations test. 

How have you perceived the guidance of Enginear 
throughout the job application procedures and what is your 
opinion on the working method of Enginear?

I have perceived the meetings, the personal style- and motivations 
test and the overall guidance throughout the application procedures 
as very positive. The guidance consisted of an in-depth interview 
with the experts of Enginear where the discussed topics included 
my personal skills, my job requirements, my company preferences 
and the current vacancies. This approach contributed largely to 
the optimal preparation for job interviews. In addition to this, after 
completing a job interview I was given a feedback in which both 
the perception of the employer and my personal perception of the 
interview were discussed. This contributed to the development of my 
soft skills and my understanding on how to present myself.

In which way did the selection of companies made by 
Enginear match with your own interests regarding your 
career develop¬ment?

All applications and interviews that were introduced by Enginear 
were specifically tailored to my personal interests, sector of choice 
and my preference for the type of company. The dialogue with 
Enginear contributed to specify the company profiles more in depth. 
Subsequently, I was able to structure and organize my job interviews 
more efficiently which resulted in finding a job very fast! Enginear 
helped me to find an awesome job, with very nice colleagues, a lot of 
opportunities and a lot of variety!

Esther Penders
Alumini CME
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One day a week I worked as consultant at a food factory, helping 
the Technical Department structure their processes and systems. 
They produced peanut butter, chips and nuts and working there I 
developed an interest in machines and in the technical processes and 
challenges that a factory in the FMCG (fast moving consumer goods) 
deals with. Not only you have a building and their building-related 
installations, but also a lot of machines. These machines are part of 
a production line and that production line adds value to a product, 
for example putting chips in the bag. Do you know how much you 
as a consumer pay for the handing of putting the chips in the bag? 
Or more difficult, for the maintenance of the machine that puts the 
chips in the bag?

Now I work fulltime for a factory which cuts and packs all the cheese 
exclusively for the biggest supermarket concern of the Netherlands, a 
factory with over 25 production lines and large ripening and coating 
facilities. I work as a Maintenance Engineer, but my function doesn’t 
stop at the boundaries of the function description and includes more 
aspects of Industrial Asset Management than maintenance only.

Maintenance Engineering is something that has similarities with 
Mechanical and Electrical Engineering, Industrial Engineering and 
Innovation Science, but also with Construction Management and 
Engineering. Tools you learn at CME, are more widely applicable than 
to the urban environment. In this article I would like to give some 
examples of my work field, and the relation to the content of the CME 
Master track. And also to promote the work field of Industrial Asset 
Management.

Determining the assets lifecycle - long-term level

Industrial Asset Management is set on multiple time levels. From 
long-term (decades) to short time (hours). Long-time are the 
processes that have to do with the asset lifecycle.

For example, one part of a production line is a cutting machine, 
which slices the cheese into beautiful piles of cheese slices. During 
this lifecycle several events occur which are apart from the daily 
operational and maintenance activities. As example the lifecycle can 
look like Figure 2

BOUTER GROUP 
SUSAN REUVEKAMP

A few years ago, I graduated from the master track Construction Management and Engineering. After graduating I started 
working for a small consultancy firm specialized in advising the Technical Departments of different institutions, for example 
hospitals. Mainly on maintenance related topics. Technical Departments in hospitals are, besides the maintenance of the 
building itself, mainly busy with the maintenance of the building-related installations like air handling units, water installations 
and (emergency) electricity. A hospital is full with these utilities and they can afford no risks when it comes to patient safety, 
however they need to spend their money effectively so you need constantly weight different interests on how much you 
spend on a building or installation. 

Industrial Asset Management - fascinating with the tools from CME 

Figure 1. Slicer Machine
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Each happening of this life cycle generates costs and revenues and 
has influence on the technical and economic value of the machine. 
Revenues are made by the products that the line produces and the 
added value the machines gives to the product, every day again. 
The event in the image above generate mostly investment cost and 
therefore have to be earned back by the revenues of the production. 

Similar to the build environment, the trick is to maximize the added 
value by investing as effectively as possible. While you take into 
account the external factors (client, suppliers, market development 
and legislation) and the internal factors (performance, knowledge 
etc...). With hundreds machines that needs to be managed, there are 
different people concerned with different subjects related to the life 
cycles.

Managing machine performance - short-term level

The above mentioned life cycle of machines varies approximately 
from a few years up to twenty years. However most employees of 
the Technical Department are mostly charged with planned daily 
maintenance and unplanned technical malfunctions. The goal is to 
do exactly enough to minimize the unplanned malfunctions, but 
don’t make unnecessary costs for planned maintenance. To be able  

 
 
 
 

 
 
 
 
 
 

Figure 2. Example of asset life cycle

Figure 4. Dashboard Technical performance

Figure 3 - Sliced cheese and trays
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to make this consideration data is needed. For example data 
about the quantity of failures, causes of failures, costs of solutions, 
effectiveness of the solution, etc.

The data is collected on different ways. The basis is automatically 
collected by devices connected to the machine which register if the 
machine is running, and if not, which machine causes the stop. When 
malfunctions occur the mechanic registers his work, the cause and 
solution of the malfunction. A lot of information is also gathered by 
just talking to the people that work with the machine.

Available information is combined and different reports run on these 
data. By monitoring these reports we try to gain more knowledge 
and be able to optimize the maintenance activities.

Just like in other work fields, the trend is becoming more and more 
to work smart with data collection. At this moment that means 
experimenting with systems connected to the machines. For 
example directly connected to the controller (with the software of 
the machine) or by measuring temperature or vibrations via sensors. 
The goal is to adjust the maintenance to the specific needs of the 
machine, to be able to intervene before the malfunction occurs and 
to better predict the behaviour of the machine.

 

Performance variables
The performance of the machine is depending on a lot of different 
variables. Besides factors connected to the technique, it’s about the 
people who work with it, their work instructions and knowledge, the 
packing material, the product (different cheeses are very different to 
process), the environment (humid or dusty), the process, etc.

Besides that, the performance is not defined by one factor, but by 
more factors like production speed, costs and product quality and it 
is searching for the optimal balance because these factors can have a 
negative effect on each other.

Underneath I pictured a few aspects of the ‘whole picture’ in the style 
of System Dynamics. Which is far from complete and I left out delays 
in the process.

Realizing how important it is to have insights in which factor has the 
most influence on what it would be good to have this simulation in 
total. So maybe a graduate student who is interested?

Susan Reuvekamp
Maintenance Engineer

Figure 5 Example of the Overall Equipment Effectiveness (OEE) measurement

Figure 6 Example of a few system influencers in the search for optimization
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CME  TREND  

The new trend of CME field can be conluded as the consequences of  
the development of Internet of Things, artificial intellegent techonlogy 
and information and communication technologies. 
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                              BIM　

BIM goes green

Besides the collaborations that BIM can provide, it can also be useful 
in providing sustainable benefits in terms of already taking into 
account materials and energy properties in the design phase. This 
thinking can advantageous both construction phase and operating 
phase. Consequently, huge savings from energy costs and CO2 
emissions can be made through proper product and material usage, 
because it has been considered since design phase.

Besides information management and data communication that BIM 
provides, the environmental performance can also be estimated 
using the same information. This added value has significant potential 
due to the increasing demand for green solutions. When combined 
with environmental performance, the sustainability and life cycle 
cost can be already considered in the design stage of the project. 
Consequently, the project can leave a much lower environmental 
impact behind. Furthermore, the balance between optimizing building 
energy efficiency and increasing project cost can also be easily test 
throughout the design process. 

BIM to the construction site with 3D laser and drones

There will be more possibility in 2018 to have BIM working with 
“pointcloud” in terms of 3D laser scan at construction site. This 
scan contains all accurate 3D dimensions of the building site. With 
the combination of drones, this possibility can be advantageous 
for complex project where it is difficult to measure project parts 
manually. 

Drones can be used in inspecting every part of the structure 
without the need of risking workers’ life. When implementing 
drones in construction site, reduced human errors, increased 
safety, and improved efficiency can be expected from drones. 
As for laser scan, the dimensions and special relationships of 
present structures, and building interior can be easily captured 
by laser scanning. Due to the features of these two technologies, 
it is also possible to use them as the safety “supervisor” on site. 
They are capable of providing accurate site information for 24/7, 
which has better efficient than normal supervisor. 

The combination of these two technologies is capable of 
generating an accurate 3D model which can be used in BIM for 
further improvement and optimized result. Furthermore, drone, 
as well as laser system is capable of capturing aerial thermal 
images to identify potential hot and cold spots. The integration 
of drones and scanning lasers can not only provide accurate 
information for a more efficient work, but also lower the risks 
on site. It is inevitable to use digital power in construction site. 
Moreover, these two technologies can also be used during 
post-construction stage to assess the quality of the work and 
maintenance. 

BIM (Building Information Modeling) is an essential item in constuction managment field. It intergrates 3D building models 
and various disciplines in the construction sector. BIM could provide a shared knowledge source and digital visual for the 
same project to provide a broader view and improve the collaboration. Therefore, understanding the development of BIM is 
neccesary for the further development of construction management and engineering.

Sources (articles and pictures from page 22, 23): 

          https://home.kpmg.com/xx/en/home/insights/2016/09/exploring-the-limits-of-technology.html

           https://www.advenser.com/2017/01/09/can-drones-be-utilized-in-construction-for-creating-accurate-bim-models
           http://www.sherlockrecruitment.com/power-digital-construction-bim-drones-laser-scanning/
           http://www.landpoint.net/why-3d-scanning-is-critical-to-building-information-modeling/
           https://group.skanska.com/4a2286/globalassets/sustainability/green/our-journey-to-deep-green/how-we-define-green/greenbiminnovation.pdf
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SMART CITY　

Smart city is one of the major focuses in CME track in TU/e, as well as the trend of the developing world. In this field, various 
topics can be discussed and improved to contribute to smart city. That is also the reason why smart city topics can be 
exploited in various ways. Moreover, thanks to the rapid development of ICT (Information and communication technologies) 
and IoT (Internet of Things), smart cities are set to see a significant advancement.

Vehicles

No matter electric vehicles or autonomous driving vehicles. 
It is still a hot topic in smart city field. However, there are still 
significant barriers which are holding back the development 
of smart vehicles. The major barrier of electrical vehicles is 
the lack of charging spot. Therefore, the expansion of electric 
car infrastructure throughout the greater community (not only 
residential area and business area) is needed for the wider usage 
of electrical vehicle. 

The smart vehicles can also be expanded into more application, 
such as connected vehicles.  It can provide a broad information 
chain for various situations. This information exchange is the 
base and guarantee of road safety and efficiency.

Increased focus on human-centric technologies

This concept will be developed in terms of artificial intelligence 
(AI), the Internet of Things and big data analytics, which will 
greatly enhancement in the aspect of government-gathered 
data, and leading to more trust to the government. This “Human 
Centric Innovation” can bring together the three main dimensions, 
infrastructure, information, and people. This is powered by ICT, 
but focus on people. Therefore, the decision needs to be made 
with human in the center of the design. Sine all the designs are 
based on understanding people on their own term, the results will 
bring values to people and improve their lives. This design can 
also lead to a new realities and experiences that human never 
considered before. The knowledge of people will limit the answers 
that they give for different questions; however, the human centric 
design will provide a result with concrete requirement, instead of 
an improvement of currant design. 

Connected city

All the infrastructures and equipments in the city can be connected 
for information exchange and better management thanks to the 
development of internet of things. The city can be connected 
as a whole object to operate various businesses, which could 
lead to an integrated city management. Similar to the situation 
of connected vehicles, the exchanged information is capable of 
improving the efficency and development of the city. 

Sensors are the core components of these connections, for 
instance, sensors are able to monitor fire, water and waste water, 
energy usage and transportation congestion. Camera and drone 
can also be used in improving safety of the city. The government 
can also respond faster when emergency situation happens. 
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Real-time construction management software

Real-time construction management software is capable of 
providing efficient, transparent and accountable data. Therefore, 
the requirement of wisely implementing data into research and 
construction to gain more insight has been developed. It is 
important and significnt to distinguish the differences between 
real-time construction management and BIM. Real-time 
management is for improving and optimizing the process of 
cunstruction. This optimization can lead to cost reduction since it 
is caused by the inefficient project planning.    

In order to accomplish the cost reduction, it is significant to 
capture the information flow of constrcution project. Therefore, 
the real-time construction management tool should also have the 
feature of optimizing the continous communivation and process 
flow among stakeholders. Moreover, the management tool is 
also capable of collecting all the data and information which is 
important for assisting proper decision making process. This 
improvement will lead to less repair and delay, and improved 
quality in a project. 

In this new trend, big data analysis will also be integrated in 
the software, since there is countless amount of data that is 
required to be handled. The further development for real time 
project management software can be seen as a full cloud-based 
collaboration and integration. 

IoT and AI combined asset project manager

For asset-intensive project managers, such as managers for 
construction, field service, and logistics, prepare properly for all 
the information and goods requires attentions and concentrates.  
If this process can be comnined with artificial intelligence, then 
the management can become easier and safer both for the 
maneger and hands-on process. The technology to correctly and 
properly impelment the internet of things require the end users to 
understand the two elements, zeros and ones.  

Now, assets are emerging designed for IoT. Sensors can be 
buried into concrete to track the condition of concrete and 
individual element of goods in a retail store to track the logistic. 
Moreover, the combination can also automatically send and 
receive business carf information based on estimate. The 
improvement and develpment in the field also makes it possible 
to implement functions withour coding. 

This trend implies two things, the AI that emerged in your project 
management software will interprete the data with business 
intelligence software to handle the work load. Furthermore,  
here is about to be a boom in internet of things implementation 
projects.

Project management is another field that a huge number of CME students and alumni could choose for their further 
development and career. In order to catch up with the rapid development of technology, project related tools have all been 
improved and developed. Therefore, the management part also needs to respond to this trend in terms of improving itself 
from the aspects of technology and innovation.

 PROJECT MANAGEMENT　

Sources (Including the articles and pictures in page 24 and page 25):

           https://medium.com/futuremobile2025/v2x-communications-a-pointless-wait-for-5g-e123eecc26c3
           https://www.itchronicles.com/news/connected-city-north-america/
           https://www.fujitsu.com/global/about/resources/news/press-releases/2014/0404-01.html
           https://www.i-cio.com/innovation/human-centric-innovation/item/technology-innovation-with-a-human-centric-focus
          
           https://www.projectmanager.com/
           https://geniebelt.com/blog/real-time-project-management-software
           https://blog.capterra.com/the-5-biggest-project-management-trends-shaping-2018/
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GRADUATION PROPOSAL
MILTIADIS GKATZIOS

A hint into a future topic
Within the last decades, the focus regarding building sustainability has shifted towards Building Performance Simulation 
(BPS) tools conducting a Building Energy Performance (BEP) analysis. Such tools have captured the attention of the 
researchers in an urgent need to satisfy global aspirations to design, construct and occupy buildings sustainably. Therefore 
the gradual emergence for suitable simulation systems that can predict and measure a building’s energy performance 
became reality. 
However, there are difficulties associated with the energy 
simulation tools that have mostly arisen from the latter’s need 
to capture reality measures. Each simulation tool, regardless its 
complexity, provides an on-demand energy efficiency analysis. 
In other words, that means that the user at a moment of the 
design phase requests for an energy analysis according to the 
input data. The results are produced and the user evaluates 
the complexity of the building sustainability. However the 
energy analysis does not take into account the design progress 
and therefore the user may not be able always to identify the 
reasons which influence and produce the results. Therefore 
there is feedback limitation and as a result the current BEP 
tools do not provide guidance toward better designs; they 
merely provide predicted performance indicators based on 
the current data input. The user, accordingly to his experience 
only, can work back to the design file where he incorporates 
changes that could possibly improve the energy performance. 
Overall, this approach is tedious, costly and forces engineers 
to rely either on their instinct or on simulation experts during 
the early design stages. 

My graduation research focusses on the development of 
software that could give new insight on the BEP simulations 
and include aspects such as data interoperability, integration 
between 3D and BPS models and also a friendly interface 
that give reasonable feedback regarding the BEP analysis. To 
accomplish this, the development tool collects and analyzes 
data from IFC files; IFC is an open standard format that all 
vendor-based software have adopted and have produced 
under the same structure with slight differences. Therefore the 
simulation tool can be used for all of vendor-based software.
The software development actively supports the decision 
making during the early design phase in respect of reducing 
a building’s energy demand. Early design decisions largely 
determine the level of a building’s energy consumption 
since they shape the building structure and envelope (shape, 
orientation, the wall ratio and/or the materials). At the early 
design phase such decisions are hasty and fragile and an 
architect may subsequently modify them with respect to 
creating a perfect harmony between the building and its 
surroundings. However, as the design evolves, the building 
envelope is shaped and those decisions are vital, fundamental. 
After this phase the design can be slightly modified, without 
yielding any remarkable results in energy optimization. 
Therefore it is considered crucial that those decisions are 
supported and validated with the software development 
since the early design phase so optimal sustainable solutions 
are found.

The developed tool extracts essential information from two 
diversions sources: the collection of weather data in the 
Netherlands (NEN 5060) and the IFC file itself derived for the 
3D design model. Consequently, the tool manipulate and 
integrate those data in order to produce a BEP based on the 
determination methods set by the Dutch standards for the 
energy performance of buildings (NEN 7120). The energy 
performance is visualized to the user and is further supported 
by feedback related to the current and “previous” (if exist) 
results. The Dutch normative are set data while the IFC model 
is the input one that will eventually influence the energy 
results and the feedback. Conversely, the feedback provided 
is the output that will indirectly affect the IFC model and 
therefore a causal-effect loop is created.

The graduation thesis is still under construction, so the final 
results and conclusions are not shown yet. However I am sure 
that alternative ways need to be found that will provide a better 
interoperability between design and BEP analysis. I hope that 
!ntervisiE will also ask me again to write about my graduation 
topic, and by then a fully description of it is delivered.

Figure 1. Process map

Miltiadis Gkatzios
MSc student CME
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