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  Introduction 
Following up on 3mE and Architecture, the Facul-
ty of Applied Sciences now also has its very own 
Greenteam! This report gives a detailed overview 
of how the faculty is currently addressing sustai-
nability and how sustainable it is at this moment. 
This way, a clear and effective strategy can be 
developed for making Applied Sciences a faculty 
that focuses its education, research, communica-
tion and facilities on building a sustainable future.

The Faculty of Applied Sciences is the lar-
gest faculty of the TU Delft, with four Bachelor 
programmes, each with a follow-up Master 
course: Applied Physics, Molecular Scien-
ce & Technology, Life Science & Technology 
and the new Nanobiology programme, which 
was launched in 2013. The courses in the pro-
grammes are taught by 42 professors and 94 
associate/assistant professors, enough to edu-
cate all 3144 students (measured in 2018) [1].

The faculty also has the largest number of research 
departments, seven in total. Every professor at the 
TU Delft conducts their research at the same fa-
culty as where they teach, and in Applied Sciences 
professors are assisted by 330 PhD candidates [1].

The claim that climate change will be the wor-
ld’s greatest challenge in the coming decades is 
gaining wider consensus on a global scale. As a 
leader in technological innovation, the TU Delft is 
a great asset in transitioning towards a sustaina-
ble future. However, until a few years ago the TU 
had very few initiatives that focused on the uni-
versity’s role in sustainable innovation. In 2017, 
a group of students studying at the 3mE faculty 
wrote an inventory report in the same fashion as 
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we have done, which they presented to the facul-
ty. They wrote a guide on sustainable mechani-
cal engineering, they hosted lectures on sustai-
nability and took a variety of initiatives to create 
awareness for sustainability at their faculty. Soon 
after, the Faculty of Architecture & The Built En-
vironment wrote their own inventory report and 
started sustainable initiatives. It seemed only 
logical to extend these initiatives over the entire 
campus, leading to the launch of this Greenteam.

Who are we?
We are a team of four students: one BSc Applied 
Physics student, one BSc Nanobiology student, 
one BSc Life Science and Technology student 
and one MSc Master Life Science and Technology 
student. Unfortunately, a Molecular Science and 
Technology student is missing but Daniëlle van 
Dijk, the supervisor from the Faculty Student Coun-
cil (FSC), who studies Molecular Science & Tech-
nology, supports the team for this part this year.

According to its website, the faculty “focu-
ses on finding innovative solutions to some of 
the problems faced by society” [2]. In this re-
port we hope to find out how they are taking 
on this task, in order to help develop and exe-
cute the right strategy for its many challenges.
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  What is sustainability? 
Sustainability can be interpreted in a lot of dif-
ferent ways. In order to be on the same page, 
it is essential that sustainability is clearly de-
fined. If a definition of a sustainable cam-
pus exists, it becomes possible to evaluate 
whether the faculty is progressing towards it.

In 1987, the United Nations Brundtland Commis-
sion defined sustainability as “meeting the needs 
of the present without compromising the ability of 
future generations to meet their own needs” [3]. 

This is, of course, a very broad term and more of 
a moral guideline to carry out in all our actions. 
In an interview with Andy van den Dobbelsteen, 
Professor Climate Design & Sustainability at the 
Faculty of Architecture, a more useful definiti-
on for the purpose of our report was proposed. 

The three main problems concerning sustainabi-
lity are as follows:

-  Global rise in temperature
-  The effects of climate change are imminent
-  The Earth’s resources are finite

If the TU Delft is to take responsibility in solving 
these problems, the following criteria must be met:

-  Zero greenhouse gas emissions
-  Climate Adaptation
-  Circular production of materials
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The first goal is evidently meant for the preven-
tion of further contribution to the increase of the 
global temperature. The second goal recog-
nizes that the effects of climate change will be 
felt in the near future, implying the importance 
of preparing the campus for these effects. The 
third goal recognizes that the Earth’s resour-
ces are finite and that the only way we can sup-
port the activities conducted on our campus is 
not by treating used materials as ‘waste’, but 
by using them in a different production cycle.

Figure 0.1: Front page of the Brundtland 
Commission Report 1987
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1. Survey

When assessing sustainability in our faculty, the opinion of the students is 
very important. For this report the opinion of the students on sustainability 
in our faculty and on sustainability in the individual study programmes was 
asked by conducting a survey. The aim of this survey was mainly to investi-
gate whether students think that sustainability is important and if they think 
their study is relevant in the field of sustainability. The general outcome of this 
survey will be discussed here and more specific parts were integrated in the 
different chapters of this report. The full data on the survey can be found in 
Appendix A.

The survey was taken by 126 students (4% of all students in the faculty), with 
participants from across the different bachelor and master studies (Figure 
1.1) The survey started with a question about the definition of sustainability, 
where the participants had to pick three definitions that they found most fit-
ting. The most fitting definitions that students indicated are: minimization and 
recycling of waste (70%), preserving nature as much as possible (56%), re-
ducing greenhouse gas emissions (52%), obtaining a circular economy (43%) 
and being environmentally friendly (41%). This shows that the students rela-
te sustainability mostly to the reduction of waste and the effect of waste on 
nature and the environment. In explanations students indicated to be mostly 
concerned about the impact of unsustainable processes on the environment 
and the future livability of humans on the planet. Moreover, some students 
indicated that they really want to focus on making a large impact in the field 
of sustainability.

Next, students were asked whether they think that learning about sustainabi-
lity is important and 91% indicated that they think sustainability is important or 
very important and 79% of the students think that their study is relevant in the 
field of sustainability. In another question students were asked how relevant 
they think their study is in the field of sustainability and this was compared 
with how much attention they think should be paid to sustainability in their stu-
dy (Figure 1.1). In general most students think their study is relevant for the 
field of sustainability, but there are differences between the different studies, 
which will be elaborated upon in the education chapter. 

In the survey students were also asked if they are under the impression that 
the faculty is working towards a more sustainable building and work environ-
ment. With an average score of 3.0 out of 5 the survey shows that students 
are aware that sustainability is an issue that is addressed in the faculty, but 
do not have a clear view of what the faculty’s main focus points are. The main 
examples that students gave about sustainable practises in the faculty are the 
possibility to recycle coffee cups, the possibility (although limited) to recycle 
waste and the automatic switching off of lights after working hours. A point 
for improvement that students brought up was the temperature in building 
58, which is cold in the summer, and the temperature in building 22, which is 
always hot.
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Figure 1.1: Graph showing the average of the replies from students of different 
programmes of study. The difference between students’ opinion on how sustai-
nability is currently addressed in their curriculum and how relevant it is for their 

field is clearly demonstrated.



2     Education dicates it should be completely integrated. On top 
of this the initial idea was to interview study coor-
dinators and discuss the survey results and pos-
sible improvements in the study as a whole and 
individual courses. However, due to the Covid-19 
pandemic we have only been able to speak with 
the study coordinators of Applied Physics. Alter-
natively, an investigation was conducted based 
on the course descriptions in the study guide and 
based on personal experiences with the courses.

In this report, only the four bachelor programmes 
Applied Physics, Life Science & Technology, Mo-
lecular Science & Technology and Nanobiology 
will be discussed based on their courses and 
possible course improvements. This was done by 
first categorizing all the bachelor courses in four 
categories:

Course categories

1. Courses that do not relate to sustainable topics

2. Courses in which it is possible to make 
    examples about sustainability

3. Courses where sustainability could become a        
    more integral part of the course

4. Courses that are already integrating 
    sustainability into their curriculum

Appendix B contains a full overview of all the 
courses and their corresponding categories.
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One of the main focuses of the TU Delft as a 
university is to educate students to become an 
engineer. However, becoming an engineer is not 
only about knowing how to use mathematics and 
physics to solve problems. Equally important is 
the social and ethical impact that the design of a 
process or product can make on society and the 
environment, which is why courses in ethics are 
taught throughout the different studies at the TU 
Delft. 

There is however, still a great deal of work to be 
done if the faculty is to become a fully sustaina-
ble institution that trains its students to become 
adaptable, capable but also morally conscious 
engineers. Most AS students, 90.3% to be exact 
(see Appendix A), agreed that learning about sus-
tainability is important. In this part of the report we 
investigated if and how the studies affiliated with 
the Faculty Applied Sciences address and imple-
ment the topic of sustainability in their programs.

Approach
As mentioned in the previous section, a short sur-
vey was conducted among the students of the fa-
culty to get their opinion on sustainability in their 
study program. In a specific section about edu-
cation in this survey the respondents were asked 
to rate how much attention they think is currently 
paid to sustainability in their study on a scale from 
1 (no attention at all) to 5 (sustainability is com-
pletely integrated), and the respondents were as-
ked to rate how much attention they think should 
be paid to sustainability on the same scale, whe-
re 1 indicates it should not be integrated and 5 in-



Curriculum investigation 
BSc Applied Physics
Student Investigation
According to Applied Physics students, the 
topic of sustainability is hardly ever addres-
sed in the curriculum of the bachelor Applied 
Physics. When asked how much attention is 
paid to sustainability in their courses on a sca-
le from 1 to 5, where 1 is no integration what-
soever and 5 is complete integration, the aver-
age reply was 2.0 [Appendix A]. When asked, 
using the same scale, whether the curriculum 
should integrate sustainability into the curricu-
lum, the average answer was 3.5 which raises 
concern when compared with the previous result. 

When students were asked if any existing cour-
ses are already integrating sustainability into 
their course, only Design Engineering for Physi-
cists and Technology Management are men-
tioned. When asked which courses could or 
should integrate sustainability, Electromagne-
tism, Solid State Physics, Thermodynamics and 
Transport Phenomena are mentioned. Students 
mention that using examples that are closely 
linked with sustainable innovations are a good 
way of integrating the topic into the courses.

Course Investigation

First category
The courses that belong to the first category are 
mainly calculus courses. 

Second Category

The courses belonging to the second category 
are listed below.
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       Third Category

Systems & Signals TN2545

Couple power and energy transfer of a system with sustainability

Although a large part of this course consists of mathematics, a topic of inte-
rest for sustainability is the power of a system, which is discussed frequently 
throughout the course. Since this course generally does not couple the sub-
ject matter to real-life applications in tech companies or everyday life, taking 
a side-step to show an example of how a system’s power is regulated in a 
real company or research department, and what the impact is on its energy 
usage would be an improvement for the course overall. It is quite similar to 
our ideas for the first group of courses, but it is possible to go a step further 
and construct exercises about the actual sustainability of a system.

Electronic Instrumentation TN2211

Couple power and energy transfer of an electronic system with sustainability

Along the same lines as Systems & Signals, this course also discusses the 
power of (in this case electronic) systems. In an exercise you could, for exam-
ple, suggest two batteries, one powered with solar and one not, for an electric 
system and work out what the advantages and disadvantages are. Again, 
this is different than simply using a wind turbine instead of any other rotating 
object like is suggested in the first group of courses. Here, an attempt is made 
to make the consideration of the sustainability of a system an integral part of 
the course.

Introduction to Waves TN2345

Couple energy transport of waves with sustainability, possibly guest lecture.

Once again, energy transport is an important part of the course. It would be a 
useful insight to students if this concept were to be coupled with a real exam-
ple of how energy of waves is used. 

Theory of Science & Argumentation WM0318TN

Integrate ethics into the course

This is the only philosophy course in the bachelor. Students learn about the 
structure of argumentation and about knowledge and science on a philosophi-
cal level. Being the only course that takes a step back from the subject matter 
and reflects on its meaning and intrinsic value, it is surprising that ethics is not 
covered. Ethics is concerned not with what is, but what should be. Teaching 
ethics makes students more aware of the reasons that they have for doing 
anything, regardless of what it is they end up doing in later life. To ensure that 
the engineers of the future focus more on making society a better and more 
sustainable place, they need to be aware of the implications of their actions, 
which is exactly what ethics is all about.

Technology Management TN1101

Partner with sustainable companies

For students to focus their career more on sustainable technologies, it is of 
vital importance that they become acquainted with companies that develop 
this type of technology. In the course Technology Management, students 
analyse the technologies being developed in a company by assessing both 
technological and business criteria. At the moment, the only company policy 
that places strong emphasis on sustainable innovation is Philips. Partnering 
with similar companies would be a great way for students to get in touch with 
companies that are developing innovations for a liveable future.
Also, it is not clear whether sustainability is mentioned in the programme at 
Philips so this is worth looking into for the Greenteam.

          7 Figure 2.1: Two companies that guide students in their analysis of tech-
nology in the course Technology Management



          

Introductory practical TN1405-P

Include a practical on energy/material efficiency

The practical in first year has some potential to include a session with a sus-
tainable goal. To discuss what the possibilities are, contact with the coordina-
tor is required. 

Research Practical TN2953-P

Collaborate with a research group working on sustainable innovation

There are several examples of research groups at our facul-
ty that are developing technology that is directly related to a po-
sitive societal or ecological impact. These should be the groups 
that students are coupled with when doing the Research Practical. 

Elective course

A new elective course on sustainable physics

In the first year of the Bachelor every student chooses one of three courses 
to follow. The supervisor of the Greenteam, Wim Bouwman, coined the possi-
bility of developing an elective course named Physics of Sustainable Energy.

           Fourth Category

The course that seems to fully integrate a sustainable criterion into their cour-
ses is Design Engineering for Physicists. This course replaced Sustainable 
Energy Physics to answer the demand for more application of physics in the 
course, as opposed to physical theory, and sets sustainability as an important 
criterion for developing a good product. 

Additionally, the courses Thermodynamics and Transport Phenomena are 
closely related to sustainable topics in the form of heat and material trans-
port. Here are some examples in the Thermodynamics course that relate to 
(potentially) sustainable systems:
·       Waterpower plant
·       Temperature control in housing
·       Solar thermal collectors
·       Ocean thermal glider
·       Heat islands above cities
They make frequent mention of the topic Energy & Environment, as shown in 
the example below.
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Figure 2.2: An example from the Thermodynamics textbook regarding a 
relation between sustainability and the subject matter



          

Curriculum investigation 
BSc Nanobiology
Student Investigation
For the student investigation the survey was 
used with 27 Bachelor Nanobiology respon-
dents. According to the students not enough at-
tention is given to sustainability in the bachelor. 
Nanobiology scores a 1.7 out of 5 when the stu-
dents were asked about sustainability in their 
courses, even though more than half answered 
to find it important that sustainability is part of 
their bachelor (3.3 out of 5) (see Appendix A).

Courses that were mentioned when asked 
about sustainability discussed during for exam-
ple lectures, are Physics 1a and Physics 1b. 
These were the only courses mentioned.

When the students were asked about the impor-
tance of Nanobiology in the field of sustainability, 
the answers were mixed. Two students made a 
point of Nanobiology not being the best field in 
making big changes in the field of sustainability. 
Other students (3.26 out of 5) did mention how the 
study could make big differences. One argument 
was that as a Nanobiology student, you have both 
the biological and technological knowledge to 
make a change. Nanobiology is multidisciplinary, 
so it can contribute to solving complex problems.

Course Investigation
The courses that belong to the first category (the 
chosen categories are mentioned above) are 
mainly courses about fundamental sciences and/
or the medicine side of biology. Examples are 
Genetics, all calculus courses and all electives.

Second Category

The courses belonging to the second category 
are listed below.
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       Third Category

Systems & Signals TN2545

Couple power and energy transfer of a system with sustainability

See 2.1 about the shared course Systems and Signals with applied physics.

Introduction to Nanobiology NB1031

Introduce a new guest lecturer who’s in the field of (nano)sustainability

During this course, Nanobiology students have their first interactions with the 
field they’ll eventually work in. Different guest lectures tell about their rese-
arch, which till this moment mainly focuses on Nanobiology in the medical 
field. By introducing a new guest lecturer, who has a research department in 
the field of (nano)sustainability, students get a broader view with what can be 
done with the knowledge they acquire. 

Physics 1a (NB1140), Physics 1b (NB1143) & Physics 2 (NB2141)

Let guest lecturers talk about physics in sustainability (e.g. energy transfer).

Although the main focus of Physics 1a & 1b is the introduction of most fun-
damental laws of physics, a bigger focus could be on sustainability when 
examples are brought up of how physics is used during our daily life. Not only 
the medical part of Nanobiology should be mentioned, but examples on how 
Nanobiology works in sustainability should be talked about.

Journal Club 1 (NB1052) & 2

Topics should include Nanobiology research in the field of sustainability

Journal Club teaches the students how to read and interpret scientific articles. 
At the moment, medical research is the main focus of the articles given. Of 
course, students could come with a topic around sustainability themselves, 
but they often choose an article that are available on brightspace. Students 
should be encouraged to dive into the field of sustainability and for example 
nanoparticles.

Electronic Instrumentation (NB2211)

Couple power and energy transfer of an electronic system with sustainability

See 2.1 about the same course Electronic Instrumentation applied physics 
teaches.

          Fourth Category

No courses in the Nanobiology curriculum fall under this category.



          

Curriculum investigation 
BSc Life Science & 
Technology
Student Investigation
For the student investigation the survey was used 
to which 17 Life sciences & Technology students 
responded. According to the students there is 
some attention (3.4 on a scale of 5) already paid 
to sustainability in the bachelor, but almost every 
student thinks that there should be more attenti-
on to sustainability (4.5 on a scale of 5). Further-
more, when asked which courses already contain 
sustainability topics, the answers were Design of 
Sustainable Biotechnology Processes, Microbial 
Physiology and Biotechnology. Lastly, when as-
ked in which courses sustainability could be more 
incorporated the answers were: Biotechnology, 
Microbial physiology, Biofarmaceutische Technie-
ken en Maatschappij, Metabolic Engineering and 
Organic Chemistry 1 and 2. In conclusion, it can 
be observed that students think that Life Sciences 
& Technology is already paying attention to sus-
tainability, but that there is room for improvement. 

Course Investigation
The bachelor Life sciences & Technology contains 
courses that are not relatable to sustainability, which 
are mainly the calculus courses and the biology and 
chemistry fundamentals such as Calculus 1, 2 and 
3, Cell Biology, Biochemistry, Molecular Gene Tech-
nologies and Genetics. 

Second Category

There are a few courses listed below where 
examples regarding a sustainable topic could 
be integrated. These courses are mostly scien-
ces fundamentals but there might be room for 
examples or exercises to include sustainability.

Organic Chemistry 1 and 2 (LB1045 and 
LB2330)

Integrate examples of the synthesis of sustaina-
ble compounds 

This course is mainly about learning the basics 
of organic chemistry, the questions that require a 
lot of insight are about synthesis of compounds 
using organic chemistry. Most of these examples 
are about medicine since this is also relevant in 
the field of life sciences, but there could be more 
examples integrated about the synthesis for a 
sustainable product. An example of this might be 
the synthesis of adipic acid; one of the products 
used to make nylon or the production of biodiesel.

Integrated practical course (LB2791P) (This 
will be changed next year)

Incorporate a sustainable aspect

One of the main topics of this course is learning 
about processes typically found in biotechnology 
but then on a lab scale. The focus here lies on 
learning different lab techniques and using know-
ledge in a practical context.  During this course 
students produce during a fermentation process 
followed by a downstreaming process, the en-
zyme inulinase which is used in the formation of 
natural sweeteners. An adaptation to this cour-
se might be to incorporate or create awareness 
about sustainable production of products using 
biotechnology. For example, second generati-
on feedstocks like dairy whey could be used in-
stead of sugars for the production of inulinase. 
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       Third Category

Systems & Signals TN2545

See 2.1 for details.

Biofarmaceutische technieken en maatschappij (LB1270)

Integrate a part about sustainability

This course is mainly about learning about pharmaceutical techniques, giving 
presentations  and writing essays conveying an opinion, there is room to incorpo-
rate a part about sustainability. For example, an exercise where students need 
to write/present a sustainable topic relevant for the field of life sciences. This 
could be about biofuels such as biokersonine for instance or about bioplastics. 

Biotechnology (LB1512)

Integrate in the course that biotechnology can be a more sustainable way to 
create products.

This course is an introduction to biotechnology principles and calculations. The 
subjects are already about sustainable topics such as using microorganisms to 
produce  bioethanol as a fuel. With a little more elaboration on the sustainabi-
lity of biotechnology this course would be classified as a category four course.

Microbial physiology (LB2763)

Elaborate more on the disruption of natural element cycle due to human 
interactions with nature

This course is about the performance of microorganisms in industrial en-
vironments and the role of microorganisms in the geochemical cycle of the 
elements. A relative recent hot topic is the abundance of nitrogen in farm 
soil or in construction, which brings imbalance to the nitrogen cycle. Topics 
of imbalanced cycles due to human interactions might be integrated more.

Metabolic engineering (LB2771)

Incorporate that minimizing waste or using less substrate for example could 
contribute to sustainability

The aim of this course is to learn about quantitative  methods to analyse 
the performance of micro-organisms and processes and to identify tar-
gets to improve by using simple computer models. In this course nothing 
is mentioned about sustainability while optimizing performance can lead 
to more efficient use of substrate or less production of waste. This could 
be something that can be incorporated to create awareness that me-
tabolic engineering can be used for problems regarding sustainability. 

Physical transport phenomena in the life sciences (LB2532)

Make heat transport more efficient about energy usage 

In this course, one of the five main topics is heat transport. It is favorable for a 
system to have as little heat transport to its surroundings as possible. Therefo-
re, it would be a useful exercise for students to try and minimize this. Another 
example could be to calculate the sustainability impact of two different pro-
cesses like evaporation and reverse osmosis based on energy requirements.

                 
      Fourth category

There is only one course where sustainability is explicitly mentioned: Design 
of a Sustainable Biotechnology Process (LB2611). As the name of this course 
suggests, sustainability is an integral part of this course, because students 
need to take sustainability into account while designing a production plant.



          

Curriculum investigation 
BSc Molecular Science & 
Technology
Student Investigation
Similarly to the bachelor LST, 17 MST students 
responded to the survey. These students indica-
ted that, currently, there is some attention being 
paid to sustainability in their curriculum (3.1 on a 
scale of 5), but that they would like to see it imple-
mented more (3.8 on a scale of 5). Furthermore, 
students indicated that the courses Energy, Re-
cycling and Safety, Catalysis and Duurzame Ont-
wikkelingen in Kringlopen are already implemen-
ting sustainable topics. It can be concluded that 
MST students recognise the already sustainable 
subjects and that there is room for improvement.

Course Investigation

First category
The bachelor Molecular Science & Techno-
logy contains courses that are not related to 
sustainability. These are mainly calculus cour-
ses and biology and chemistry fundamentals 
such as Calculus 1 and 2, Methods of Chemi-
cal Analysis, Biochemistry, Linear Algebra and 
Differential Equations, Physiological Chemistry. 

Second Category

There are a few courses listed below where 
examples regarding a sustainable topic could be 
integrated. These courses are mostly sciences 
fundamentals but there might be room for exam-
ples or exercises.
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       Third Category
General and Inorganic Chemistry 4051ALACHY

Couple chemical reactions and equilibria with sustainability 

Upon completion of this course, the student will recall the molecular struc-
ture of materials and is able to explain the relation between atomic/mo-
lecular structure and macroscopic properties. Emphasis is repeated-
ly focused on the Lithium-ion battery, the fuel cell and the production and 
storage of hydrogen. This focus can be expanded with sustainable exam-
ples of batteries and hydrogen storage. It is possible to go a step further 
and construct exercises about the actual sustainability of several examples. 

Inorganic Chemistry 4051INCHE

Couple important applications of coordination chemistry with sustainability

This course consists of 4 different parts. One part includes the concepts 
from coordination chemistry explained on the basis of important appli-
cations of metals in nature, in medicine, in materials or in homogene-
ous catalysis. In specific the subjects of applications in materials or in ho-
mogeneous catalysis are of interest. Within these subjects, aspects of 
sustainability can be added or sustainable examples of materials and ca-
talysis can be used. Changing these subjects into sustainable subjects, the 
students will learn to explain and apply coordination chemistry in these cases. 

Introduction to Process Technology 4051PTECY

Couple energy transfer and energy balances of a system with sustainability

Although a large part of this course consists of mathematics, topics of interest 
for sustainability is the power of a system, the energy balance through the 
entire system and energy balances within the system, which is discussed fre-
quently throughout the course. One of the study goals of this course is using 
a systematic approach to solve chemical engineering problems and learning 
basic unit operations of chemical processes and describing how each works 
qualititatively. Looking at a process, one of the important aspects within a 
process is energy transfer and reusing energy (heating and cooling systems), 
next to that reusing a specific flow stream in a process is also of interest 

in making a process more sustainable. These aspects can be included in 
this course and in the exercises. In conclusion, it is possible to go a step 
further and construct exercises about the actual sustainability of a system.

Structure and Properties of Materials 4051STEVMY

Couple properties and structures of materials with sustainable cases and 
learn sustainable properties of a material

This course includes a class of materials from everyday life that exhibit 
characteristics of both liquids and solids. Such materials are found in a large 
part of traditional chemical and food products as well as in high-tech applica-
tions ranging from nano-medicine to energy. This course offers an overview 
of the materials described above, their properties, analysis methods and syn-
thetic strategies and explores the relationship between structure, dynamics 
and properties. These aspects can all be applied to sustainable products, 
sustainable chemical and food products as well as sustainable nano-medi-
cine and sustainable energy. The course deals with systems such as poly-
mers, surfactants, dispersions and liquid crystals and learns how the different 
types of molecular interactions can be used in (advanced) applications. All 
of the named systems can include sustainable examples, with this the stu-
dents will learn the structure and properties of materials in sustainable cases 
and the students will be able to propose molecular systems that are suita-
ble for a specific application including sustainable aspects and properties.

Physical Transport Phenomena TN2785

Make heat transport more about efficient energy usage 

In this course, one of the five main topics is heat transport. It is favorable 
for a system to have as little heat transport to its surroundings as possible. 
Therefore, it would be a useful exercise for students to try and minimize this. 
It would be worthwhile to incorporate this kind of consideration into the book. 

Chemical Reactor Engineering

Couple power and energy transfer of a system/reactor with sustainability

Although a large part of this course consists of mathematics of a reactor, a 
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topic of interest for sustainability is the energy balance of a chemical reactor, 
which is discussed frequently throughout the course. It is important to have 
knowledge on  the impact of energy usage of a chemical reactor. Energy ba-
lances and heat affects, such as adiabatic and cooled reactor operation, are 
repeating subjects in this course. When minimizing heat loss or reusing energy 
within a chemical reactor, students will learn possibilities to make a reactor 
more sustainable and the students will learn how to calculate these subjects.  

Undergraduate Research Project 1 (LO1) 4051LEON1Y
Research Project 2 (LO2) 4052LEON2Y
Bachelor Thesis Project (LO4) 4052LEON4Y

Collaborate with a research group working on sustainable innovation

There are several examples of research groups at our faculty that are deve-
loping technology that is directly related to a positive societal or ecological im-
pact. These should be the groups that students are coupled with when doing 
the Research Practical. The courses LO1 and LO2 are determined by the stu-
dy programme, which research groups are included. For the bachelor thesis 
project, the students are responsible for finding a suitable research project. A 
possibility is to give the students a list of research groups that are developing 
technology that is directly related to a positive and societal or ecological impact.

 
 Fourth category

The course that seems to fully integrate a sustainable criterion into 
their courses is Energy, Recycling and Safety. This course is inclu-
ded in the core programme of the bachelor. Furthermore there are se-
veral other courses which include aspects of sustainability, such as 
Chemical Product Design (Core Programme), Chemical Biotechno-
logy (Major Technology) and Biomolecular chemistry (Major Synthesis).



3   Operational meeting was fairly recent and we have only re-
cently been able to get in touch with the building’s 
stakeholders. Therefore, the process of gathering 
information on the building will progress in follo-
wing years.

Current state vs Targets TU Delft
The TU Delft has set goals for the energy usa-
ge and production for the entire campus in the 
year 2030, and they are measured using so cal-
led KPIs (translated: Critical Performance Indica-
tors) [4]. Since building 22 and 50 are considered 
‘existing construction’ and building 58 is consi-
dered ‘new construction’, the targets for the two 
buildings are different. On the following page, the 
goals are displayed aside the current energy con-
sumption of each building.
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In this section, we will be assessing the current 
state of the Applied Sciences buildings: building 
22, 50 and building 58. The main source of in-
formation we have been able to find is the CO2 
Roadmap, written by Ir. Tess Blom and Prof.dr.ir. 
Andy van den Dobbelsteen. The CO2 Roadmap 
is a report on the state of the energy consumption 
as per 2019, production and sourcing of the enti-
re university and the possible steps the TU could 
take in making the campus circular and free of 
emissions. 

The Greenteam managed to arrange a meeting 
with Andy van den Dobbelsteen. He shared some 
contacts that could help us find more detailed in-
formation about the buildings. However, the

Figure 3.1: One of  the faculty’s three buildings: Building 22.
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Building 22 Building 50 Building 58

Tables 2.1, 2.2 and 2.3: Targets and current state of energy consumption of the faculty’s three buidings [4].



                  18

       Current state
Building 22

The older Applied Sciences building is the biggest consumer of energy on the 
campus by far (approx. 17,000 MWh in 2018, all other buildings except 23 use 
less than 9,000 MWh) [4]. This has several causes that can be addressed. 

One of the causes is the large number of research groups that demand a 
great amount of energy. Of the 17,000 MWh that the faculty uses annual-
ly, 13,000 MWh is used for research [4]. The largest consumer is the new 
QuTech research facility, which might start operating separately from the TU 
Delft in the future. The second problem is that poor isolation demands a high 
amount of energy for heat [4]. Poor isolation has two main causes. The first 
is poor isolation of walls and windows. The second is that the ‘atria’ between 
the wings can not be closed off from each other, so heat can spread easily 
through the whole building.

It seems that students have a correct impression of the current state of the 
building. 82% of the students that filled in our survey think that the faculty is 
making little to no effort to reduce its footprint (see Appendix A).

Recommendation

The fact that building 22 is the biggest consumer of energy on the campus 
is a strong argument for why this building in particular should be extremely 
well isolated and power itself with energy from sustainable sources. Also, the 
building has flat roofs, thousands of square feet in size, on which solar panels 
could be placed. This was recommended to us by almost all members of the 
research groups we spoke with. Furthermore, double glass could be a soluti-
on for losing less energy.

Building 50 

Little data was found on the reactor. Next year, more effort will be made to 
find information on the building. All that can be said is that this building must 
reduce its emissions by 75% if it is to reach the goals of 2030.

Building 58

For a newly constructed building, building 58 has a very high energy usa-
ge (see table). In the CO2 Roadmap, an analysis is made of the building’s 
energy system.

The building is all-electric. To supply enough heat, the building works with 
seasonal energy storage. The HPTC (Holland Protonen Therapie Centrum) 
demands cooling, and the rest heat is supplied to Building 58. The reason 
it uses so much energy is because several laboratories demand a constant 
temperature. The way this is achieved is by heating and cooling the labo-
ratories simultaneously in order to achieve thermal stability, which is a very 
energy intensive process [4].

The research conducted in the building requires a stable temperature. Using 
cooling and heating, in the correct proportion, ensures optimal stability, but is 
a highly inefficient way to use energy. This issue is therefore fundamental to 
the type of research conducted in the building. The advantage of the all-elec-
tric building is that, in contrast with natural gas, the electricity powering the 
building can be produced in a sustainable fashion, although this is currently 
not the case.



          

In this section we mention all the parties associated 
with the state of the buildings and the projects that 
they are currently working on. Being aware of these 
projects means we will not be doing the same work 
someone else is already doing.

Campus Real Estate & Asset Manager
Thanks to Andy van den Dobbelsteen, contact has 
been made with the faculty’s asset manager and 
the member of Campus Real Estate who is ultima-
tely responsible for the sustainability of the buil-
dings.The asset manager mentioned via email that 
plans are currently being developed to leave Buil-
ding 22 for a new building that will be constructed in 
the southern part of the campus, near Building 58.
Furthermore, there has been contact with Campus 
Real Estate (CRE). Maria Hänsch is the head of the 
program of Sustainability at the CRE. Together with 
Gilbert de Nijs (Energy Transition Coordinator), she 
answered some questions about CRE and the cur-
rent situation around sustainability at the TU Delft. 
This task includes policymaking and implementati-
on in the organisation of the CRE. At the moment, 
the environmental impact of the TU Delft is looked 
at per category described in the CO2 Roadmap. 
The energy use of every building is registered via 
the energy monitor (http://emonitor.tudelft.nl/). Ope-
rational material usage hasn’t been accounted so 
far, except for trash. The embodied impact of TUD 
buildings hasn’t been documented. The intention is 
to start doing this with new constructions. On the 
basis of the new building Pulse, an estimation has 
been made in the CO2 roadmap of what the impact 
looks like. With the new construction developments 
at the South part of the campus, sustainability is 
an important aspect that’s taken into account. The 
CRE thrives to use the innovation power of the TUD 

here in the form of living labs. CRE mentioned 
the plans for the construction of a new building 
22 does influence the (sustainable) renovation of 
the current building, but that they are separate 
quantities of their own.

Recommendation

The contact via email with these stakeholders 
has not yet been fruitful. To obtain a better over-
view of CRE’s plans for the future of the faculty, 
a meeting with the Greenteam of Applied Scien-
ces, CRE and the asset manager will be a good 
first step. Contact will be maintained throughout 
next year with Campus Real Estate and the asset 
manager. CRE also suggested lining up the en-
vironmental impact per faculty, and then making 
it into a competition.

GreenTU
The GreenTU Board has already been working 
on projects that affect the AS faculty. Here are a 
few of the projects discussed in our conversation 
with the GreenTU’s Operational Commissioner, 
Sarah van Amerongen.

Waste

The GreenTU board is looking into the possibi-
lities of replacing the current garbage bins with 
bins that have dividing blocks for different types 

of waste.
Recommendation
 
We could assist in making an inventory of all the 
bins in the faculty and recommend suitable loca-
tions to place new ones.

Energy usage building

The Applied Sciences buildings are notorious for 
their large energy consumption. The GreenTU is 
considering setting up an energy transition team 
composed of students and professors to reduce 
this consumption.

Travel compensation

One of the biggest issues mentioned by rese-
arch departments was the congress visits of em-
ployees of the TU Delft. TU Delft employees are 
flying to conferences all around the world, even 
though the corona crisis shows that we can in-
deed work in an efficient and more sustainable 
manner online. The GreenTU is looking into the 
possibility of setting up a CO2 compensation pro-
gramme for the many flights that the professors 
and staff take for international conferences or 
other business trips. 
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Recommendation

There should be a main rule, that under the 400 
km of travel, all employees should take the train in-
stead of the airplane. This rule has already been im-
plemented in other universities in the Netherlands, 
e.g. TU Eindhoven. Flight compensation was also 
mentioned, but this seemed only like a short termed 
answer to the real problem. Taking the train should 
be encouraged, there should be a 400 km rule and 
short trips to countries very far away should be swit-
ched to online meetings. 

Transport from and to the campus 

During the interviews with the heads of the research 
departments, most people were asked if they knew 
what the most common way of transport among 
their staff from and to the faculty was. Quite a lot 
of people come by bike and by car but not many 
people come by public transport. This could also be 
due to renovation of a bridge that is quite essential 
to reach the campus in a short time by bus. But, 
there will be a tramline from the central train station 
towards the campus. Almost every student comes 
by bike or public transport since they live in Delft or 
do not own a car. 

Recommendation
 
Instead of employees coming to work by car, they 
should be encouraged to take public transport, 
walk or take the bicycle as a real Dutchy. To en-
courage the staff, small workshops can be given 
and mentioned that walking or biking contributes 
to the daily amount of exercise and therefore be-
nefits the health. In addition, a bicycle fund can 
be created to support buying a bike instead of a 
car (This might be something for the Green TU). 
Another thing that can be improved if more peop-
le come by bike, is to enlarge the shower facilities 
on the faculty since it might be nice to shower 
after a long bike ride. Furthermore, as suggested 
by others, the parking garage could be used as a 
small garden where students and employees can 
grow their own crops, and solar panels could be 
placed on top.

Coffee machines

Apparently, Maas, the head supplier of coffee to 
the TU Delft, frequently receives complaints and 
inquiries from students about the sustainability of 
their coffee systems. The biggest issues students 
have with them is that the system does not sti-
mulate reuse of cups and that they are kept on 
at night.

Recommendation

Adding a fee for the cup would encourage users 
to reuse their cup. Also, there must be a way for 
Maas to incorporate a night timer into the machi-
nes, so that they turn off when the faculty closes.

Collection events

People tend to have plenty of stuff lying around at 
home that could be recycled, such as old electro-
nics. To encourage them to recycle these things, 
EEMCS organised a collection event where peo-
ple could hand them in. This is a great idea and 
we could organise a similar event at our faculty, 
by first sending out a survey asking what people 
have lying around that they no longer use and 
using that data to promote the event as effective-
ly as possible.
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Study Associations
The faculty counts four study associations. Each 
of these associations has agreed to writing a short 
report on the way that they are addressing sustai-
nability.

S.A. Life
At S.A. LIFE sustainability is a topic of increasing 
importance in the policy plans, since students are 
also involved in sustainability through their study 
Life Science & Technology. This year S.A. LIFE has 
focused on making their career events more sus-
tainable. They noticed that lots of plastic cups and 
plates were wasted during these events. Therefore, 
they have purchased glasses which can be washed 
and reused in coming events. Single-use items are 
also a problem in the offices of S.A. LIFE, a place 
where most of their members enjoy coffee or tea 
in a paper cup. In order to bring down the use of 
paper cups, they have tried to gain funds from StuD 
to purchase bamboo mugs. Unfortunately, this re-
quest was denied. For the remainder of the year, 
S.A LIFE plans to focus on selecting new promotio-
nal gifts that are durable.

Problems that S.A. LIFE has run into regarding the 
use of more sustainable products, is that they can 
be quite expensive. S.A. LIFE sees this a luxury 
most study associations cannot afford. Furthermo-
re, they have noticed that the TU Delft does sepa-
rate trash very efficiently. However, in Leiden they 

noticed that this is done better. This might be an 
example for the TU Delft.

Vereniging voor Technische Physica
The Vereniging voor Technische Physica (VvTP) 
is the study association for Applied Physics. This 
year was the first year that sustainability was 
added to the policy plan of VvTP. VvTP is of the 
opinion that as a study association they should 
be an example for their members, and therefore 
they thought it was important to start paying more 
attention to sustainability. Before this year, sus-
tainability was never really something that was 
taken into account at VvTP, so they had to start 
from scratch. Their main goal this year was to 
create awareness among their members and to 
collect advice/tips for the following years, so that 
successors can carry on making progress. 

To get advice VvTP sought out the SDR (Studen-
ten Duurzaamheids Raad) and visited their meet-
ings, which are hosted by the GreenTU. During 
these meetings together with other study associ-
ations and Greenteam members they discovered 
new possibilities to become more sustainable. 
Amongst others, in their overview they listed sen-
ding online Christmas cards and to avoid travel-
ling by plane for distances shorter than 700 km. 

One implementation of sustainability they started 
this year is to host lunch lectures with only ve-

getarian options to reduce the amount of meat 
and to create awareness as well. Besides this, 
VvTP usually gives a small gift to their first-year 
students who pass all their exams and this year 
they tried to find something sustainable. This 
became a reusable coffee cup made from bam-
boo, with the idea that they will use that instead 
of single-use cups. However, VvTP thinks this is 
only a start and they hope that with their overview 
of possibilities they can become more and more 
sustainable over the coming years.

Technologisch Gezelschap
The Technologisch Gezelschap is the study as-
sociation for Chemical Engineering. Located in 
building 58 and with around 850+ members for 
sure a place where sustainability should be the 
subject of discussion.

First the big success. The freshmen weekend of 
2019 had the major improvement that it was im-
plemented as a sustainable freshmen weekend. 
This involved vegetarian meals the whole week-
end, reusable drinking cups and bottles, bringing 
your own tableware and of course cleaning it af-
ter a meal. This resulted in a more sustainable 
freshmen weekend, without really having to make 
noticeable sacrifices.

Next everyone knows the paper cup disposal 
waste bins of the TU Delft. As well as these being 
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constantly used at the office of TG, they also have 
the option for members to use drinking mugs. But 
the everlasting discussion on what is more sustai-
nable doesn’t really decide a better option.

But next year there are some special activities plan-
ned. The lustrum year will bring new opportunities 
with it. For example the festival, where the commit-
tee will try to create a more sustainable festival. Not 
only at the festival but also smaller activities are 
planned to get some attention for sustainability.

Last some examples that have been (indirectly) con-
nected to the subject of sustainability. Last January 
there was the Implementing Technology Day. A mini 
symposium where the challenges of implementing 
new sustainable technologies regarding the energy 
transition were discussed as well as participation 
in a small case study. Next year there will be the 
big lustrum symposium. This symposium will be 
all about the challenges of process electrification. 
This will revolve a lot about the E-Refinery, which 
in regard is also on the subject of sustainability and 
the energy transition. Of course these events aren’t 
directly connected to sustainability at TG, but do in-
crease the awareness of our members about the 
increasingly active subject.

S.V.N.B Hooke
S.V.N.B. Hooke has been increasingly concerned 
with sustainability in recent years. They realise that 

as an association they can only achieve very li-
mited goals in terms of absolute emissions. That 
is why their policy is mainly about enabling and 
encouraging sustainable decisions by members. 
Some examples: they only serve vegetarian food 
if they give this food to members for free and they 
use reusable hard cups on our introduction week-
end, during lunch lectures, etc. 

On the other hand, as a study association, they 
are of course an association for all their members 
and cannot make decisions or take positions that 
could be disadvantageous to certain groups of 
members. Choosing a sustainable option should 
still be the choice of the members themselves. An 
example of this: if their members vote with a ma-
jority for going on a holiday by plane, we choose 
to organize this. they then looked into CO2 com-
pensation options and gave the participants the 
opportunity to offset their CO2. This was some-
thing they could do! In addition, they sometimes 
have limited investment opportunities. They re-
cently invested in hard cups and they still use 
them. However, they do notice that disposable 
cups sometimes just appear in their association 
room when they are left over from an activity in 
another department of the building. Investing in 
reusable cutlery would be the next step, but this 
also means that this money cannot go to another 
part of an activity. Here, therefore, they must con-
sider their choices and prevent their decisions 

from adversely affecting some of their members. 
In short: they do their best to become sustainable 
as a study association and the opinion and inte-
rest of all their members is still paramount. they 
are an association for all Nanobiology students 
and are therefore guided by the general prefe-
rence!
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FSC role in the Greenteam
The representative of the faculty student council is included in the green team 
this year. The greenteam is a part of the faculty, which means that the faculty 
holds the final responsibility for the team. This responsibility is share by the 
supervisors from the faculty, Tom Burdyny and Wim Bouwman and the repre-
sentative of the FSC. Responsibility is here seen as establishing the deliver-
ables of the team and making sure these will be met. A representative of the 
faculty student council is chosen partly because of the connections with the 
management team of the faculty and the knowledge of the system within the 
faculty and partly to be the spokesperson of the greenteam when in contact 
with the management team. 

Five green achievements of the FSC
The FSC of 2018/2019 was working on a portfolio sustainability, this included 
5 points of attention. Currently, the university is only separating regular waste 
and paper. To make this more sustainable, separating plastic waste from re-
gular waste was of interest. This can not be changed by the faculty only, due 
to the contract of the TU with Renewi, the company that collects the waste 
on the campus. With this knowledge, a waste separation letter was written 
by the faculty student council of Applied Sciences. This letter was signed by 
most of the faculty student councils and study associations of the TU. With 
this letter, the goal of the FSC was to convince the Executive Board to chan-
ge the contract and include plastic waste separation. At the same time, the 
GreenTU was already working on this project and several pilots were started 
at the beginning of the academic year 2019/2020. 

The second point of attention was changing the cutlery in the cafeteria of the 
faculty. At that moment, cutlery made out of bamboo was used, but after using 
it was thrown away in regular waste bins due to the lack of paper waste bins. 
The proposal of the FSC was to use biodegradable plastic or adding more 
paper waste bins near the cafeteria. After discussing this, the decision was 
made to contact the catering company about this problem and the cutlery was 
changed into biodegradable cutlery. 

The third point of attention was the use of solar panels to make the faculty 
more sustainable in energy usage. For this, the FSC was referred to Campus 

Real Estate. Development on this point of attention was not made.

Recommendation
Obtain more information from Campus Real Estate about this subject and to 
investigate the possibilities. 

The fourth point was about the lights in the faculty. The lights, especially in 
building 22, are often left on when leaving the room or the building. In building 
58, rooms with automatic lights will turn off automatically. But in contrary to 
building 58, building 22 has light switches which have to be turned off by the 
last person leaving the room. It often appears that light switches are not tur-
ned off in this building. If the light is turned off every day in the whole building 
this will reduce the energy use of this building. The management team of the 
faculty is aware of this problem. 

Recommendation
Make the employees and students in building 22 aware of this fact.
 
The last point of attention is the coffee recycle bins. There are coffee recycle 
bins present in both of the buildings, but most of the people present are not 
aware of the usage of these bins. Coffee cups can only be recycled when the 
coffee cups are thrown emptied in the bins, for example without tea bags. 
The FSC of 2019/2020 started with the initiative to make everyone aware of 
the usage of the coffee bins. This was done by an instruction poster on the 
screens on the coffee machines and instruction poster on the bins. The goal 
of this initiative was to first make people aware of using their own brought 
coup to the faculty, if not to reuse the coffee cup received from the machine 
and when throwing away this paper coffee cup to instruct people how to use 
the coffee recycle bins in the right way. This initiative was done a couple of 
weeks and the impact is not yet clear. 

Recommendation
Promote this a couple of times a year to make all of the people present on the 
faculty aware of this case. Next to this initiative, the FSC requested more cof-
fee bins, this was approved by the Management Team and has to be carried 
on and performed by FM.  

  FSC



4   Communication vely) did not know these facts and that 97% of the 
students would have liked to know this informati-
on. This shows that even though there are sustai-
nable initiatives within the faculty, there is a need 
for better communication towards students. It is 
therefore believed that an adequate communica-
tion system within the faculty is required in order 
to effectively implement sustainable practices. 
Many communication tools are already available 
and the most important ones are discussed here.
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In this section we will discuss the current state 
of communication at the Applied Sciences faculty 
and how these communication tools can be used 
for communication regarding sustainability.

Student Investigation
To assess the current communication between 
students and the faculty also the survey mentio-
ned in chapter X was used. In the survey partici-
pants were asked if they knew that in the canteen 
in building 58 a discount of 30% is provided on all 
leftovers and if the students were aware that in 
the coffee cup recycle bins no other waste is allo-
wed otherwise the whole bin cannot be recycled. 
The results showed that for both questions the 
majority of the students (79% and 75% respecti-

Figure 4.1: Two media of communication used frequently by the TU Delft
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All the communication between the Applied sciences faculty and its students 
and staff are forms of internal communication. In order to achieve more re-
garding sustainability, it is important that students and staff are aware of the 
actions already taken by the TU Delft/Faculty of Applied Sciences and that 
people can learn more from the faculty and each other about small actions 
that they can make on and around the campus to reduce their environmental 
impact.
  
Brightspace
Brightspace is the main communication tool for the communication between 
the TU Delft and its students. Brightspace is mainly used for enrolling in cour-
ses and electives, but it also has a home screen where students can read 
news articles regarding the TU Delft [5]. 

Recommendation
 
A page (like a course) where students can find more information about sus-
tainability on and around the campus. Things that this page can include can 
be very small such as information on how to properly recycle a cardboard cup 
in the separate waste bins, or much bigger, how to find a minor, master, PhD 
or career where sustainability is among the top priorities. Another thing that 
can be included are the names of courses that have sustainability as a main 
priority that students can choose as an elective. Besides, a low-key news ar-
ticle in the home screen on Brightspace can be used to inform students about 
sustainability. A disadvantage of using Brightspace might be that not every 
student is searching for a sustainable Brightspace page like this and therefore 
may never find it. A way to make students aware of this course can be one of 
the communication tools described below. 

Webmail 
Furthermore, a lot of communication within the Faculty Applied science goes 
via Webmail. This is an effective and personal communication tool and chec-
ked very often since this is one of the main communication platforms availa-
ble. 

Recommendation

The Webmail can be used to spread information about events, waste sepa-
ration, or any other business regarding sustainability that might be interesting 
and useful for staff and students. However, this tool cannot be used too fre-
quently, to avoid mails becoming spam.

Study association 
Every study has its own study association where students can take part of. 
Not only are these used for activities and drinks, but also organizing lunch 
lectures, symposia and career days. The Faculty of Applied Sciences has 
four study associations: LIFE, Hooke, VvTP and TG. This year the student 
association LIFE organizes a symposium about biotechnology for a circular 
economy [6]!

Recommendation

The study associations are a great way to reach students and inform them 
about sustainability. This can be done in a variety of ways, for example a lunch 
lecture or even a symposium (like LIFE) or something more hands on like a 
clothing swap. This is among the most effective ways to inform and educate 
students about sustainability because the sociable effect between students 
plays also a role. Lastly, most study associations often use social media like 
Instagram and Facebook to communicate and this is very effective since most 
students spend time on social media on a regular basis. A disadvantage of 
using the student associations to spread information regarding sustainability 
might be that the Greenteam of the faculty gets less attention and this team 
should be the one to spread the info about sustainability. 

Posters and banners 
In the faculty and around the campus there is a lot of space that can be used 
for posters and banners. There are already a few posters in the faculty for 
example ‘the toilet paper’ on the inside of the toilet doors which is made by the 
FSC. This poster contains information about the Faculty of Applied Sciences, 
especially numbers about the different studies. There are also digital posters 
on the coffee machines which display activities on the campus, opening hours 

Internal Communication
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and commercials. 

Recommendation
 
Spreading information about sustainability can easily be done by these pos-
ters and poster locations that already exist. For example a sustainable fact 
about the faculty or an introduction of the Greenteam AS to create awareness 
of our existence or a sustainable achievement of one of the research groups. 
The disadvantage of the digital posters on the coffee machines is that the 
poster there will only be visible for a shot time. Therefore it might be hard to 
read all the information on the poster while making some coffee. A solution to 
overcome this problem might be to give the poster a very unique and recogni-
zable design or a mark so that students and staff can recognise that this pos-
ter is about sustainability. Since both the studies Life Sciences & Technology 
and Molecular Sciences & Technology also take place at Leiden University, 
the screens of the coffee machines there are also seen by students. These 
screens already contain sustainable messages such as “Bring your own mug” 
or “Use a container for your lunch instead of a plastic bag”. This shows that 
the digital screens on the coffee machines can be a useful tool for communi-
cation regarding sustainability. 

Whatsapp 
Lastly, another form of (informal) communication is via Whatsapp. For the 
different cohorts of every study it is very common to have a group chat. The-
se group chats are often used to spread information about upcoming events 
from the study associations. 

Recommendation
 
Using Whatsapp is a very informal and quick way to deliver a message. This 
platform can be used to spread information about upcoming sustainable 
events or to spread surveys very fast. This communication tool is very effec-
tive since most of the students will be in one of these chats and most students 
check their phone quite often on a daily basis.  

Internal Communication



          

All the communication and information from the 
Faculty of Applied Sciences to an open public are 
forms of external communication. This may include 
information to students and staff but mainly infor-
mation towards possible new students and other 
faculties and universities or companies.

TU Delft website
The TU Delft has a very clear and easy to use web-
site and even has its own webpage regarding sus-
tainability with their plan and goals for the next few 
years [12]. Also, the CO2-roadmap can be found 
here (also mentioned in the section operational). 

Recommendation

This website had a great update last year, which 
made it very clear for people to find what is already 
done by the faculties and the TU Delft. The problem 
is to make people aware of the existence of this 
site. 

Social media
The Faculty of Applied Sciences has its own Face-
book page. However, it is most likely that people 
who actually study or work here follow these pages, 
these pages are open for any public. The Faculty 
of Applied Sciences has no Instagram page or any 
other kind of popular social media. 

Recommendation
 
There are hardly any updates on the Facebook of 
the faculty [9] and the number of followers is very 
low. However, social media is not the main commu-
nication tool, regular updates are suggested. This 

could be about what is going on inside the facul-
ty (regarding sustainability) or for example inter-
views with researchers. 

Workshops and events
The Faculty of Applied Sciences and the TU Delft 
organize a lot of different workshops and even-
ts. For example at the X-building on the campus. 
There the main focus is on ‘the needs of young 
people’ [13] and it offers a variety of activities and 
courses in the field of sports, games, arts, crafts, 
reflection and lifestyle. An example of a sustaina-
ble event held every month in collaboration with 
the GreenTU and Foodsharing Delft at the X-buil-
ding is the ‘no waste dinner’ [14]. Here, people 
bring their leftovers and create together a nice 
dinner party.

Recommendation
 
These workshops and events are already great 
and the only thing to improve might be to promo-
te these events and workshops through different 
other communication platforms to create a bigger 
public so hopefully more people will atent. 

Open days
During the open days at the faculty, possible new 
students can have a look at the faculty and gain 

information about the offered studies. 

Recommendation
 
During an open day a great deal of information is 
spread and it could be mentioned that if a possi-
ble new student will study something regarding 
sustainability, the Faculty of Applied Sciences 
offers courses where sustainability is addressed.

TU Delta  
The TU Delft has his own journalistic platform 
called TU Delta. Here articles and news are pu-
blished about education, science, campus and 
opinions [10]. There is already an article about 
“Green Teams expanding rapidly across campus” 
[19] on this platform. The current Green Teams 
coordinator (Sharina Ligtelijn) mentioned that the 
planned to make a blog about the different green 
teams from other faculties. Also, the platform 
already offers vlogs by “Super sustainable stu-
dents” about different topics such as “Packaging 
free life, how?” [15], “How to make your hygiene 
more sustainable”? [16]. 

Recommendation

Even though this is a TU Delft wide platform it is 
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still useful to mention here because it will also reach 
people form the Faculty of Applied Sciences. The 
blog about the different green teams is something 
to carry out next year. This will contribute to the 
awareness and projects of the green teams. The 
videos mentioned above are already a great start, 
and can maybe (with allowance of the makers) be 
promoted on different platforms such as the insta-
gram of the applied science green team. 

TU Delft tv 
The TU Delft has its own TV production team called 
TU Delft TV and their focus lies on producing short, 
bite-sized videos about recent research projects, 
student innovation and TU Delft related events [11]. 
There are already a few videos with recycling as 
their main topic; “Recycling mouth masks” [17] and 
“Mobile concrete recycling plant” [18]. These videos 
reached respectively 20 thousand and 2 thousand 
views. This means that their reach is quite wide. 

Recommendation

Although, this platform is not only from the Faculty 
of Applied Sciences but also TU Delft wide. It is still 
useful to mention here since this reaches people 
from the Faculty of Applied Sciences. Their servi-
ces can be used to create a video and this might 
be a useful thing to do. This video might be about 

sustainability and how to recycle coffee cups 
properly, waste separation or other sustainable 
things that can easily be incorporated in a day to 
day life. Another topic might be events, recent re-
search projects or student innovations regarding 
sustainability. 

Greenteam communication
During the inventorisation, an Instagram page 
was set up called Greenteamas. This page was 
mainly used to introduce the  and Greenteam Ap-
plied Sciences and create awareness and spread 
out the survey about incorporating sustainability 
in education. Furthermore, mostly webmail was 
used to reach professors, research groups and 
other staff. The meetings were held via the plat-
form called Zoom because due to the coronavi-
rus, meeting people in real life was unpossible. 

Recommendation 

Next year, the amount of followers needs to in-
crease and more returning topics can be posted 
weekly. For example (vegan/vegetarian) recipes, 
sustainable facts. This way more people are awa-
re of the Green team. Also, most meetings will 
probably be held in person.
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Figure 4.3: The TU Delft TV makes videas 
on a wide range of subjects, from the hidden 
gems on the campus to robot building. Why 
not make an episode on the path to a sustai-
nable campus?

External Communication



5   Research 5. Do you think research groups would be open to 
informative lectures/workshops where they can 
learn about sustainability on the work floor and 
at home?

6. Do research groups offer student end-projects 
related to sustainability and do you have exam-
ples?

7.Do you have contact with the companies you 
work with and is sustainability ever discussed 
then?

Here, a brief summary is given of the interviews 
and email correspondence of investigating the 
research departments of Applied Sciences. The 
conclusions and recommendations can be found 
in section 5. Question 4 is discussed in the ope-
rational section.
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At the start of the 3rd period, an email was sent to 
the heads of the research departments of Applied 
Sciences. A few main questions were asked, with 
a few additional questions specifically for that de-
partment. Please find below some examples:

1. In what way is sustainability taken into consi-
deration during research projects?  And in your 
experience have you noticed a shift in importance 
for sustainability integration?

2. Would it at all be possible to integrate sustai-
nability more into the current and new research 
projects?

3. Do you think research groups would be open 
for more sustainable research topics?

4. Are materials recycled in your department? 
Do you think that there is room for improvement 
here? 

Figure 5.1: ImPhys and Quantum Nanoscience, two research departments 
situated in Building 22 with few direct relations to sustainability.
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Department of Chemical Engineering 
Sustainability is very often the key driver to do research in chemical engi-
neering. However, not always explicit. The chemical engineering research 
group in general aims to convert molecular understanding into products and 
processes that benefit mankind. Of course, sustainability is also considered 
a ‘benefit’ to mankind and therefore part of their research. Most projects are 
driven by the wish to reduce energy cost or material use. 

When it was suggested to try to integrate sustainability more into the cur-
rent and new research projects, the answer was given that rather more could 
be done by emphasising sustainability in the study curriculum. When asked 
about more sustainable research topics, the research department gave some 
interesting answers. It should not be forgotten that research groups are main-
ly based on external funding, which makes it difficult to choose a sustainable 
research topic. A positive example was given of their partner Shell being very 
much a driver to make the chemical industry more sustainable. More compa-
nies seemed interested in making this transition. The report of the KNCV on 
the transition to a sustainable chemical industry was mentioned.

Informative lectures or workshops for the research groups could help provide 
new insights for its members.

For bachelor-end-projects and master-end-projects the examples of CO2 
conversion to fuel and feedstock were given. At the moment, most students 
that choose a topic for their bachelor- or master-end-project take sustainabi-
lity in mind.

Department of Imaging Physics
The research department Imaging Physics (ImPhys) develops novel, so-
metimes revolutionary, instruments and imaging technologies. As two out of 
three Imaging Physics tracks are not directly related to sustainability, it is hard 
to get their employees interested in sustainability. One of the tracks is Life 
Science, where people deal with the necessary technology and visualization 
for the food industry and their needs. Here sustainability is often discussed 
and taken into consideration.

At the moment, performance is a more important characteristic of Imphys’ 
instrumentation than its energy efficiency or durability. High performance is 
chosen over sustainable machines. However, sustainable machines use less 
energy, and therefore cost less to use. In real life, finding these is shown to 
be very difficult.

The only improvements for making the department more sustainable were re-
lated to the faculty as a whole. This is discussed in the Operational chapter 3.

Department of Quantum Nanoscience
At the Department of Quantum Nanoscience, light is studied at the nanoscale. 
They investigate its new properties and try to harness these for applications.

They are already working towards reducing the energy consumption of ICT, 
while increasing the available bandwidth. By creating more functionality for 
integrated photonics (already crucial for the current internet) energy-hungry 
electronic processing steps can be avoided. Recently, their group started to 
work towards merging two energy efficient fields: photonics and spintronics. 
If successful this should provide a huge boost to the above mentioned Green 
ICT.

Apart from this development, the research topics are very fundamental, ma-
king them impossible to relate to sustainability.

Department of Radiation Science & Technology
The Department of Radiation Science & Technology focuses on energy ma-
terials, transport and storage for example by using batteries. A big focus is in 
the storage and conversion of Hydrogen, which is a rising sustainable soluti-
on in the field of energy.

A distinction can be made in the main focus of the department: Health & 
Energy. In these two parts, sustainability is a driving force. Many students 
come (example Msc SET students) to the department to do their thesis in 
sustainable energy. At the moment they’re looking at the radiation/neutrons 
coming from the reactor and using that to charge and recharge batteries. 
Additionally, the students that study nuclear energy continue to focus more 

Research Departments



                  30

on sustainability. The research department’s focus on sustainability is what 
attracts most of the students to come to their labs. 

Department of Biotechnology
Sustainability has been a leading subject in the research of the Department 
of Biotechnology, but sustainability is not always the main goal. It can also be 
scientific curiosity. Here, some of Biotechnology’s research topics are listed:

-  How to decrease CO2-emission?
-  Biofuels
-  How to retrieve a higher amount of ethanol from corn

In the field of biotechnology, scientific relevance goes first, and then sustaina-
bility is taken in mind. Otherwise, sustainability lays too much of a burden on 
all kinds of research that need to be done. 
As all research departments have, the Department of Biotechnology has con-
nections to multiple companies. An example would be their collaboration with 
DSM, a company who’s labs have a focus on health, nutrition and sustainable 
living. 

Another example of companies that were given was Heineken and Emirates. 
For the collaboration with Heineken, it’s mainly about understanding the who-
le process and making their beers as efficient as possible. Together with Emi-
rates, the lab searches for sustainable aviation fuels.
Another collaboration that should be mentioned is the sustainable production 
platform of chemicals and fuels: BE-Basic. Here, companies, universities and 
other kinds of laboratoria come together to develop industrial biobased solu-
tions to build a sustainable society.

All in all, it can be concluded that the Biotech department is working hard on 
a more sustainable future. By working together with companies that are in the 
field of sustainability, and offering bachelor-end-projects and master-end-pro-
jects to students who want to work in these fields. 

Research Departments

Figure 5.2: The field of biotechnology can be 
very relevant for sustainable innovations
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Conclusions & Plan of Action6

This report was written with the aim to make an inventory of the 
sustainable practices in the Faculty of Applied Sciences and to as-
sess opportunities for improvement. In the coming year, the Green-
team, consisting of current members and new faces, will work to 
implement the recommendations in this report, where possible. In 
this last section, conclusions will be drawn from the assessment 
of the faculty and possible actions for next year will be discussed.

In general, it can be concluded that within the faculty sustainability 
is already being addressed in some parts of the education, research 
and operations, but in many cases it is not emphasized enough that 
sustainability is a vital criterion. The Greenteam will therefore 1. 
assist in existing projects and 2. start new initiatives at the faculty.



          

Education
In the above sections we have discussed the cour-
ses and which of these we think has the potential 
to incorporate more sustainable topics. In order to 
start the conversation with professors on how to 
include these topics in the curriculum, a clear ap-
proach has been developed. At the moment, pro-
fessors and students acknowledge the importance 
of sustainability, but not always is it clear how fun-
damental sciences are needed to understand and 
make progress in this field. We have outlined some 
examples of courses which could have potential 
to include more sustainability in their program. We 
have based these decisions on our own experien-
ces, and that of our fellow students [survey].

Recommendation

Aware of the expertise of the professors, it is safe 
to say that they are themselves aware how their 
field relates to sustainable topics. To engage in pro-
ductive cooperation with professors, a group of stu-
dents (the Greenteam members themselves, TA’s, 
and/or other enthusiastic students) should spend 
some time researching topics that relate to both the 
subject matter of the course and sustainability. Af-
ter finding enough interesting examples, the group 
gets in touch with the professor and is able to dis-
cuss possible changes in a substantive manner. 
Also, during frequent professor lunch meetings, we 
could start the discussion with professors of all 

courses of one of the studies. During these meet-
ings, professors can brainstorm with us about 
sustainability, but also with each other.

Recommendation

For some courses, the problem is not that sustai-
nability is not integrated into the course, it is sim-
ply not made very explicit. This is done in order 
to maintain, in the case of Applied Physics, a high 
standard of education in physics, according to 
the study coordinator of Applied Physics. A side 
effect, unfortunately, is that students do not get 
the impression that what they are learning can 
be used for sustainable purposes. It is, however, 
still important that students are aware of what the 
applications that their scientific knowledge can 
provide. A possible way of introducing the sus-
tainable application of the subject matter at hand 
is by providing more examples during lectures, 
or in textbooks, of practices in which the subject 
matter is put to use in a sustainable fashion. It is 
important to emphasize that this is not the case 
for all courses, as some are already doing this.

Operational
Gathering information on the buildings is still in 
progress. The main goal for next year, therefore, 
is to meet with Campus Real Estate and the as-
set manager in order to obtain a better overview 
of the plans for the buildings. 

The overall energy use of the buildings is known. 
Building 22 is, by far, the largest consumer of 
energy on the campus, mainly due to the rese-
arch groups demanding large amounts of energy 
for their research. It is also the least efficient 
building, which is a problematic combination. 
Building 50’s energy consumption will need to 
be reduced to 25% of its current consumption 
by 2030 in order to reach the TU’s sustainability 
targets. Thanks to its all-electric system, Building 
58 is capable of transitioning to an emission-free 
building, provided that its electricity has a green 
source. Its high energy consumption is inevitable 
for the kind of research that is conducted within 
the building. 

According to the faculty’s asset manager, plans 
are being developed to construct a new Applied 
Physics building. It is not yet clear when this will 
happen. It will therefore still be worthwhile to 
make Building 22 more sustainable.

Recommendation

There are possibilities for renovation, such as 
double glass, separation of atria in order to pre-
vent heat from spreading throughout the building 
and placing PV panels. If the new Applied Physics 
building will be built in the near year future this 
will not be worthwhile. 
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What would be worthwhile in a more short term view 
is changing some of the ways the building is regu-
lated in order to save energy. One example would 
be to make it possible for visitors to manually switch 
the radiators off, which are turned on during spring 
and parts of summer. What should have automatic 
regulation is the lighting in building 22. The FSC has 
researched this issue, and it turns out that  not all 
staff is aware that the lights have to be switched off 
manually. This causes unnecessary energy waste. 
Additionally, GreenTU is looking into the possibility 
of switching off vending machines overnight. They 
are also setting up a project to replace garbage bins 
with new bins with separate compartments for dif-
ferent types of waste, in order to make recycling 
possible. These are a few examples of changes the 
Greenteam is willing to look into more in the coming 
year. 

Research
A growing interest and demand for sustainable in-
novations and applications is evident from the con-
versations with  the research departments. As many 
students are now interested in the field of sustaina-
bility, they often choose for sustainable topics du-
ring their bachelor- and/or master-end-projects. 

However, working together with some of the rese-
arch departments is not productive. This is because 
the companies they collaborate with decide what 
kind of project the research group works on. The-

refore, the only way research groups can work 
on sustainable innovations and applications is if 
a company requests it. This point is valid mainly 
for ImPhys and Chemical Engineering.

Another issue is that the field of research is not in 
any way related to sustainable development, of-
ten being far too fundamental. This point is main-
ly valid for Quantum Nanoscience.

One thing that all departments agreed on, is how 
the Faculty of Applied Sciences as a whole could 
be improved. Many ideas were given and are 
mentioned in our Operational section.

In conclusion, the focus that research groups 
have for sustainable innovations and applications 
vary strongly, depending simply on how related 
their research field is to sustainability and on how 
dependent the direction of their research is on the 
companies that they collaborate with. Driven by 
either their scientific curiosity or external funding, 
it will be hard for us as a Greenteam to involve 
ourselves in the research groups. 

Recommendation

However, we would like to recommend the faculty 
to look into possible improvements for the rese-
arch departments. In some cases, the company 
funding the research done is in control of the 

direction in which the research is heading. En-
suring that these companies have a sustainable 
goal in mind is therefore essential for sustainable 
technological development.

More students are becoming interested in doing 
their Bachelor and Master Thesis in the field of 
sustainability. Making sure that all these students 
have a spot at a research group that is developing 
sustainable technology will inspire them on this 
topic when pursuing their career. We are unsure 
of how much is currently placed in providing the-
se positions, we would like to look into that further 
in the coming year.

Finally, it must be made clear that sustainability 
is always a relevant topic. No matter how fun-
damental or unrelated a research topic is, the 
impact that a technology, application or policy 
has on the environment is something that must 
be considered every step of the way. Sustainable 
awareness can be created by doing small promo-
tions, such as posters, but larger projects, such 
as organising workshops for research depart-
ments and introducing sustainable criteria, are 
also needed to move towards a better future.

Communication
Although the communication part was not the 
main focus of this inventorisation report, com-
munication turned out to be an essential factor in 
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awareness and becoming a more sustainable facul-
ty. The enquete showed that most people were not 
aware on current measures to improve sustainabili-
ty such as the fact there is a discount in the cantine 
after 2 pm to prevent food waste. An improvement 
in communication could really benefit the faculty in 
becoming more sustainable. 

In general there are already great communication 
tools available. However, the tools that already exist 
are fractionated and would benefit from a central 
point of guidance e.g. the green team. For example, 
the green team can work together with the student 
associations and with the FSC. 

Improvements that can be made regarding the in-
ternal communication include setting up a Brights-
pace page (like a course) that focuses on sustaina-
bility, spreading information regarding sustainability 
via Webmail and using the coffee machine displays, 
the ‘toilet paper’ and posters and banners for pro-
motion. Moreover, study associations could organi-
ze more lunch lectures, workshops and excursions 
on sustainability.

Regarding external communication, most tools are 
TU Delft wide initiatives, in which the faculty of ap-
plied sciences could get involved more. For exam-
ple, making a video with TU Delft TV or writing an 
article on TU Delta about scientific research that 
addresses sustainability  issues. Finally, the green 

team has set up an instagram page, where ad-
vice on a more sustainable lifestyle is shared with 
followers, e.g. on how to cook delicious vegetari-
an/vegan meals.
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The short, medium, and long term recommen-
dation are summarised here.

Short term recommendations
- Getting attention on social media by posting 
about sustainable developments at the faculty, 
but also about sustainable lifestyle in general.
- Getting attention by hanging up posters at the 
faculty.
- More plants in Building 22
- Lower temperature in all buildings
- Organising sweater days (turning the heat off)
- Switching off the lights / turning off machines 
when leaving

Mid term recommendations
- Guest Lectures from start-ups or research 
groups with a sustainable or circular application
- Mainly vegan and/or vegetarian options in the 
canteen of each faculty
- Less plastic use in the canteen of each faculty
- Setting up groups of students to find more to-
pics relating to both subject matter and sustai-
nability
- Evaluating whether the projects for building a 
new Applied Physics building will be sustaina-
ble enough and be completed within an accep-
table term.

Long term recommendations
- Specific minors or electives about sustaina-
bility
- Renovating building 22 (solar panels, dou-
ble glass windows, improving overall isolati-
on)
- A recycling pathway for specific products, 
included but not limited to plastic and chemi-
cals used in laboratoria
- Lectures/workshops on sustainable and cir-
cular innovation for research groups

          35

  Shortlist Recommendations



7. REFERENCE LIST
[1] Student Population. Retrieved from https://
www.tudelft.nl/en/about-tu-delft/facts-and-figu-
res/education/student-population/

[2] About Faculty. Retrieved from https://www.
tudelft.nl/en/faculty-of-applied-sciences/about-fa-
culty/

[3] The Concept of Sustainable Development: 
Definition and Defining Principles. Retrieved 
from https://sustainabledevelopment.un.org/con-
tent/documents/5839GSDR%202015_SD_con-
cept_definiton_rev.pdf

[4] The CO2 Roadmap: https://www.dropbox.
com/s/jkv515n7ui4lhnk/CO2-roadmap%20
TU%20Delft%20v2.9x_DEF.pdf?dl=0

[5] Brightspace pagina: https://www.tudelft.nl/
studenten/onderwijs/brightspace/ 

[6] Symposium LIFE: http://www.lifesciencesym-
posium.nl/

[7] TU Delft Instagram: https://www.instagram.
com/tudelft/?hl=nl

[8] TU Delft Campus Life Instagram: https://www.
instagram.com/tudelftcampuslife/

[9] TU Delft Facebook: https://www.facebook.
com/pages/category/Community-College/
TU-Delft-Applied-Sciences-245981232116031/

[10] TU Delta website: https://www.delta.tudelft.
nl/ 

[11] TU Delft TV: https://www.tudelft.nl/tv/what-is-
tu-delft-tv/ 

[12] The new TU Delft sustainability page: htt-
ps://www.tudelft.nl/sustainability/

[13] X TU Delft: https://www.tudelft.nl/x/over-x/
ons-verhaal/

[14] Zero-waste Dinners: https://www.tudelft.nl/x/
aanbod/overzicht-a-z/no-waste-dinners/

[15] Package-Free living Article TU Delta: https://
www.delta.tudelft.nl/article/vlog-packaging-free-
life-how 

[16] Sustainable Hygiene Article TU Delft: 
https://www.delta.tudelft.nl/article/vlog-how-ma-
ke-your-hygiene-more-sustainable

[17] Mouth Masks: https://www.youtube.com/
watch?v=PumeDykuJt0 

[18] Mobile Concrete Plants: https://www.youtu-
be.com/watch?v=CbKPTaWs1Ds

[19] Greenteam Article TU Delta: https://www.
delta.tudelft.nl/article/greenteams-expanding-ra-
pidly-across-campus

Figures:

Front page:
http://emonitor.tudelft.nl/index.php/portfolio/50/
http://emonitor.tudelft.nl/index.php/portfolio/58/

0.1: https://issuu.com/agpireland/docs/our_com-
mon_future-brundtland_report

2.1 https://www.underconsideration.com/brand-
new/archives/new_logo_and_identity_by_and_
for_philips.php
https://3dprint.com/101446/ultimakero-
pen-source-files/

3.1 http://emonitor.tudelft.nl/index.php/portfo-
lio/22/

4.1 https://examity.com/integrations/
https://commons.wikimedia.org/wiki/File:Insta-
gram.svg

4.2 https://twitter.com/tudelta

4.3 https://www.youtube.com/watch?v=5xZW-
M3CDnnM

5.1 https://www.tudelft.nl/en/faculty-of-ap-
plied-sciences/about-faculty/departments/imp-
hys/about-us/
http://kouwenhovenlab.tudelft.nl/

        36



          

A. Appendix A
The multiple choice questions are pro-
cessed into graphs on the pages below.
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Do you think learning about sustainability is important?
Do you think your study is relevant for the field of sustainability?
Would you care to elucidate your answers to question 4 and 5?

BSc Applied Physics
Well with applied physics you can develop new method to achieve the goals 
I think it is good to learn something about so it is in the back of our heads but not afwast as a main focus
Without any changes the world will not be inhabitable anymore. We need to adjust via technology in order to achieve this.
We're not only making the world more difficult to live on for ourselves, but also for a lot of other species. Within the physics field a lot of 
different research can be done which helps getting closer to a sustainable future
Important in the future

The environment is one of the most important subjects of this time and I think it's the most pressing challenge we are facing in the coming 
years. Learning more about it can create awareness and a motivation to change things for the better. I think physics is a great field to 
explore new methods and technologies to generate green energy and to find alternative, more green, materials for example. 
It is of crucial importance that everyone realizes the situation of our environment right now so that they will make rational decisions and 
hopefully help with our global quest for sustainability.

Applied physics is all about the most elemental pieces of modern technology, and there are a lot of physics fields that could contribute to 
solutions, technologies and innovations that will help us achieve more sustainability.

Every engineer should be educated in the effects that their innovations can have on our planet and its resources. These consequences are 
largely overlooked by many 'in the name of progress/science' (an example is Oppenheimer inventing the atomic bomb). 
It is of crucial importance that everyone realizes the situation of our environment right now so that they will make rational decisions and 
hopefully help with our global quest for sustainability.

Applied physics is all about the most elemental pieces of modern technology, and there are a lot of physics fields that could contribute to 
solutions, technologies and innovations that will help us achieve more sustainability.
4.Sustainability is the future. This planet only has limited resources, and thusin the future mankind has to develop a fully circular society or 
be able to retrieve resources from space, most likely both. 
5. The bachelor Applied Physics is very broad, and developing sustainable technology is definitly a possible careerpath after completing 
this bachelor & master.
Since applied science is such a general study. Her teachings can be applied anywhere. After some specialization 
I think we should be in the forefront of objective sustainable energy research and development of innovations.
Sustainability is important for society to strive towards, but it isn't what I want to centre my career around.

BSc Life Science & Technology
If we do not bother to work in a sustainible way, the earth will not be habitable for humans in the end

The responses from the open answer 
questions are posted in the pages below.



          

I think sustainability is not very present in the LST bachelor, only in the course ODBP. It is important that sustainability becomes more 
present in the bachelor. 
No
I think biotechnology can replace a lot of processes that require fossil fuels.
LST is really concerned with green solutions to pressing problems.
No
Biotechnology can help replace fossil processes
Biotechnology is a broad field with many applications that have huge potentials that need to be enhanced 
I do think if sustainibility was integrated in especially our study, we could ultimately make a difference in the world. Showing how things 
could be handled differently in big companies.

BSc Molecular Science & Technology
Ik denk dat je met scheikunde best nog wat winst op rendement en hergebruiken van stoffen kan behalen.
Om duurzaamheid in e wereld te kunnen verbeteren is het van belang dat mensen kennis hebben van duurzaamheid, worden opgeleid in 
het verduurzamen van producten en processen en begrijpen hoe dat werkt
Sustainibility in Chemistry should be one of the main topics
It is important to know what is true and what is not. Numbers and perspective disprove a lot of drastic action that has been taken, or that 
has been put on a agenda.

working for a better waste disposal here (not throwing stuff on the streets etc is good and needs to be done) (but if the big polluters on a 
national level don't do something it won't matter if we take over the top measures) (it's probably not in our power or in our reach to do 
something about the actual problem for global pollution and nature destruction since then won't listen)
In order for one to contribute to sustainability, one has to learn what it is and how they can contribute to it.
Learning how to sustainably synthesise products is an important part of learning about chemical engineering. We have limited resources 
on our planet and we can't keep emitting excess greenhouse gases indefinitely.
MST has great potential in the field of recycling and circular economy

BSc Nanobiology
Sustainability is important: we need to make big changes that are effective on a large scale. Nanobiology is very multidisciplicary, so it can 
contribute to solving complex problems. 
It is a common point of discussion, thus it is good to know what you are talking about. Nanobiology could play a role in for example the 
genetic modification of plants to engineer more sustainable crops.
I think learning about sustainabity is importtant in general but not specific in the field of nanobiology 
I think Nanobiology can contribute to sustainability in some way, but I think it is not the biggest/most important thing that can be 
accomplished with Nanobiology 

A. Appendix A
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I think that the vast majority of applied sciences students knows what sustainability. But I think that the biggest difference amongst 
students is not their knownledge of sustainability but their knowledge of how to live sustainably with minimal impact on personal 
preferences and habits. So no, learning more about sustainability itself is not useful within the curriculum. NB can be very relevant to 
sustainability because bio-based fuels, "kweekvlees", plastic degrading enzymes, etc. are great solutions to current problems and 
Nanobiology can advance the research concerning these solutions.

I think sustainability is important since it may very well save our lives. I think it is important to Nanobiology specifically because we have 
both the biological and the technological knowledge to be able to find solutions to problems relating to sustainability.
well, we've got to do everything we still can to counteract global warming as much as possible. because shit is getting more and more 
irreversably f*ked by the moment. I think nano is a great field for things like biofuels and GMO foods to counteract and/or reduce 
emissions.

MSc Applied Physics
Should be obligatory in all education programs
For questions 4, if the systems of society are configured in such a way that the substantial solutions are the best solutions confirm peoples 
incentives. It is not very important to educate people about sustainably, still important just not very.
Sustainability is the future to save our planet. However, there are also a lot other relevant directions without my study.
I still had the subject "Fysica van duurzame energie". I liked that you got the feeling how much sustainable energy is necessary for our 
current way of life and what we as physicist could contribute. 
I do not think that it is necessary to let it come back in every course, but at least one course I think should give the students a insight such 
as I got from 'duurzaam'. 
I think that education on sustainability is very important in primary and secondary education. At university it can become a specialisation. I 
know that sustainability studies are accessible with many different backgrounds, and physics provides a good skills background for the 
field of sustainability. For the specific related knowledge, the course "Sustainable energy physics" in the BSc gave an idea but it has been 
removed last year. 

I think most people are not educated well enough on the importance of sustainability, renewable energy and climate change prevention. It 
might not seem so around the university, where most people are young and educated, but it definitely is the case among the broad 
population. Therefore efforts on educating the broad population would have much more impact than those within the university, where we 
are already doing good on average. Even if we would make the university and it's people 100% perfectly sustainable, it wouldn't matter 
much for the large scale, as the general population who does not care about these things would outweigh it easily.
No
People can only be expected to act according to sustainable values if they have learnt about them (through education). Natural sciences 
enable new/better technical applications to reach more sustainability goals. 

MSc Chemical Engineering
It's going to be a considerable part of future (engineering) problems and challenges
Since the chemical sector is one of the most emitting ones, major reductions can be made



          

Biotechnology can greatly contribute to a circular economy, by using waste products as feedstock and producing biofuels, for example.
In my opinion, chemical engineering offers tools/knowledge which allow to create novel sustainable processes. Furthermore, it can 
optimize and intesify current processes such that they are more sustainable. 

MSc Life Science & Technology

I think the field of LST is very applicable to sustainability and therefore examples from the field we get in our lectures often show this. 
Sustainability is a big problem in the current time and it is important that everyone is aware of this problem and thinks about it during their 
study or work. LST focusses on biotechnological processes which help to obtain this circular economy.
The Msc LST is focussed on industrial biotechnology. Industrial biotechnology can be used to create exactly the same products as done 
today by the petrochemical industry. The big difference is that the feedsstock of biotech is circular by default and oil is not. So I think LST 
is very relevant for curing the worlds addiction to oil and therefore sustainability
I think you should integrate a long term vision in all education, of which sustainability is a big one especially now. My study has partly a 
large focus on sustainable solutions, possibilities and improvements on the world now. 

MSc Nanobiology

4: I think it is important that people know about sustainability, because this will increase the awareness of society that something needs to 
change and it will hopefully reduce the amount of people that think climate change is rubbish. I think the best way to teach many people 
about it, is by teaching it in primary school or high school, not only at universities. 
5: I think Nanobiology could be relevant for the field of sustainability, because possibly bacteria could be used for example to reduce 
plastic waste or to remove CO2 from the atmosphere. However, because large scale is necessary, I think LST might be more relevant 
than Nanobiology. Nanobiology might focus more on the fundamental research which might eventually lead to applications in sustainability.
I think it would be nice if the university teaches us what wé can do and how we can contribute to a sustainable future.
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Can you name one or more courses that have integrated sustainability? 

BSc Applied Physics
None, because you make the wrong assumption that sustainability has something to do with evironment. That is not my definition
DEF maybe
Design engineering for fysici
DEF
DEF, (minor)
Design Engineering for Physicists 2, Technology Management 
Technology management (depending on the project), research practicum (again depending on the project), but with both its barely a focus 
point. No other course is really worth mentioning.
Design Engineering voor Fysici 1 & 2
DEF I & DEF II
Technology management (depending on the project), research practicum (again depending on the project), but with both its barely a focus 
point. No other course is really worth mentioning.
Design Engineering voor Fysici
Fysica voor duurzame energie
DEF
DEF1,Technology Management
DEF 2, Solid state

BSc Life Science & Technology
ODBP
design of sustainable biotechnological processes 
Microbiële fysiologie, biotechnologie
ODBP
Biotechnologische vakken
Microbiële fysiologie
Odbp, bt.
Biotechnologische vakken
BPI, MCE, GCST
Design of Sustainable Biotechnological Processes
Design project, green chemistry, protein engineering

BSc Molecular Science & Technology
ERV (energie, recycle en veiligheid) en katalyse (vooral effectiever maken van processen) en bij wat andere vakken wat losse eindjes
Energie, recycling en veiligheid, Chemische Biotechnologie, Leren onderzoeken 3 Chemisch product ontwerp 
4052KATALY, 4052ENRV6
Inleiding procestechnologie
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No
Energy, recycling and safety
nope
Energy, Recycling and Safety (the name of the course)
Energy, Recycling and Safety, Catalysis

Energy, Recycling and Safety; Separation Technology

Katalysis, maatschappelijk verantwoord ondernemen, milieu veiligheid en maatschappij, duurzame ontwikkelingen en kringlopen
Duurzame ontwikkeling en kringlopen.
Milieu, veiligheid en maatschappij.
Maatschappelijk verantwoord ondernemen.

BSc Nanobiology
In a Physics they mentioned chemical potential (in salt water lakes) as a way to obtain blue energy. In statistical physics, they talked about a 
thermodynamics solution to improving a heater to make it more efficient. 
no
no 
No idea
None
No
physics 1a/1b i guess

MSc Applied Physics
Nuclear Reactor Physics
Current Covid situation shows what is possible with online lectures. This should be a permanent change (or addition to on-campus 
activities).
Physics of energy materials
I'm not following any applied courses, mainly hard core science, in general if you where to follow a different track you like energy of physics 
you should be encounter sustainability
Fysica van duurzame energie (had not have)

No, but I have seen courses related to wind / solar energy and other energy sources, in the energy track within the physics masters.
I know there are a few on battries, and solar panels, but dont know the name
Environmental physics
Atmospheric physics
No
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MSc Chemical Engineering
Green Chemistry
MVO, DOK
Design project, Green Chemistry and Sustainable Technology
Product and Process Design
Process intensification, hydrogen technology, reactors and kinetics

MSc Life Science & Technology
Green Chemistry, Design, ELSIB, BPI, Advanced Biocatalysis, MCE
Bioprocess Integration, Design, Transport and Separation, Ethics, FTEB, MCE
Biotechnology
Yes, Green chemistry, Design project (DSM 2018/2019) and many more
Green Chemistry, MCE, Design, Transport & Separation 
I think our entire study is based on sustainability 
BPI
Design project, Green chemistry&Sustainable Technology
Bioprocess integration, design project, microbial community engineering 
Design, Ethics, TS, Green Chemistry, BPI and more
Green chemistry & sustainable technology 
Green chemistry & sustainable technology 

MSc Nanobiology
No
Evolution & Engineering of Living Systems
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Are you under the impression that the faculty is working towards a more sustainable building / work environment?
If yes, could you give us some examples:

 the canteen has discount on leftovers
Recycable cups etc
Heating that cannot be turned off, so we open the windows
recycling cups
This enquête, more plants, recycle bins
Koffiekopjes
Green cutlery, recycling options, green energy.
Koffiekopjes
Recycling bins
Het gebouw zelf

Coffee Recycle bin, papier afvalbakken, automatische lichten, automatische kranen, klimaatbeheersing (op TNW zuid) 
Coffee Recycle bin, papier afvalbakken (op TN)
Products in the canteen
By collecting the cups, different bins for plastic/organic

Trashbins for recycling, sustainability courses/studies and no real opposition that stands against sustainability.
Afval scheiding
Separating of waste
The Applied Sciences building is a good example of minimising needed lighting by using mostly sunlight. There are reusable towels in 
bathrooms instead of disposable towels.
Canteen after 2 pm rule. But the faculty uses way too much ambient lighting in my idea
Creation of green teams. Efforts in departments to only use mugs instead of paper cups.

seperating waste, not keeping lights turned on when not needed, affordable join the pipe bottles in vending machines

The building looks sustainable and I know it's an important topic for the TU, but it's not a big part of our studyprogram yet

No, last year during the almost 40 degree weather in the summer, TNW zuid was still a cool 20 degrees such that I had to bring a sweather. This 
can never be beneficial for the energy consumption of this building. Even more striking is that relatively few people were using the building as it 
was summer...
Recycling, organic food things in the canteen

vegan food options, recycling cups and im not 100% sure but i think also LED lights? oh and also reusable (glass) glasses in bar 't lab.
New technologies in new buildings
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Recycling is very poorly implemented, at the Aula the personnel does not care about recycling (they often encourage to just throw trash in any of 
the bins since it will end up at the same place anyway). For the building environment, the new buildings seem to be efficient in energy 
consumption.
only recycling cups

Old building, windows dont even close properly and no air circulation result:in the winter heater is on max and windows are open for fresh air..
Recycling bins and cups. However single-use plates in the Aula are horrible!
Coffee cups recycling, light switches that turn of the entire room.
The temperature inside is always so low

No, the faculty is not willing to separate waste even though it was asked for by the study association
The new building is probably quite efficient, also the discount at the canteen to prevent food waste
I hope that new AS builiding was designed in that way / not sure if they are doing something now
They could be doing more for sure 

Almost all Master thesis projects are in a way connected to research with the goal to have a more sustainable world
Just did not notice it
Coffee cup boxes, waste separation
Neutral, not really aware
Neutral, not really aware

It is nice that the lights switch off automatically and the building looks environmentally good. But it is weird that most coffee recycle bins are 
removed and that it's not possible to separate your waste. Also I think that a lot of paper is still being used, for example in practicals and during 
exams. 
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Your perspective on faculty sustainability is important. If you have any ideas or suggestions you'd like to share, please include 
them here. If you're willing to give us a small explanation of your answers in this questionnaire, please leave behind your email!

- There should be more coffee cup recycling bins on each floor (take Pulse building as comparison)
- also other trash such as PET, metal, paper and general waste could be separated. There are some examples for this where you have 
one larger compartmentalized container with easy images of which trash goes where in the container

Thank you for working on this!
A suggestion would be to look at the opposition regarding sustainability in general. Perhaps you can disprove some of the arguments, and 
perhaps you can learn something you didn't know before. The important thing is to see clearly what is truly sustainable, and that things 
that are labeled 'sustainable' are not always so. 
About the faculty things, I like them to be there, but I don't need to be informed actively about them. Also the cafeteria I don't need to know 
about, since it is not in a building I am in. I think the discount is really nice!
Better recycling bins at the faculty. more vegetarian (even better vegan) food at the canteen please!!!!!!!!!!! and force people to take their 
own mug for coffee
I am not often present at the faculty. And am thus not sure what is ans is not implemented so far

I don't like if there is a hasty transition of the curriculum content. I think the curriculum should be there in the bachelor to be educated 
about the basics of Physics. It would be wrong to implement sustainable education only for the sake of it as it is my opinion more valueble 
to have the short amount of time dedicated to physics. I think with a better main understanding of Physics it is in the end easier for 
students to have a objective and non biased view of the climate problem and any solutions. For that sake it is good to implement research 
examples in courses (solar panels in solid state, nuclear reactors in nuclear energy courses). I am not in favor of presenting the students a 
biased solution on the problem and change their autonomous way of thinking, let people from different point of views tell their story and 
educate.
I really miss waste sorting at our faculty. 
I think lab members could think about how to make lab work more sustainable. 

I think most people are not educated well enough on the importance of sustainability, renewable energy and climate change prevention. It 
might not seem so around the university, where most people are young and educated, but it definitely is the case among the broad 
population. Therefore efforts on educating the broad population would have much more impact than those within the university, where we 
are already doing good on average. Even if we would make the university and it's people 100% perfectly sustainable, it wouldn't matter 
much for the large scale, as the general population who does not care about these things would outweigh it easily.

I think that the small garden next to the canteen in building 58 could be used more efficiently. It would be amazing if there was a small 
farming project (moestuin) in that space, the crops that are harvested can then be used in the canteen or for catering for events/meetings. 
In that way the university stimulates a more 'close to home' culturing of food. Also it could be a space for trying out innovative projects 
from the research departments. Or maybe other sustainable ideas, but I think that that space could be used more efficiently. 
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I would really appreciate a color system for the different recycling items or another solution to make recycling more intuitive.
Im really happy that we finally have an AS greenteam. Try to make a difference in policy level or other long term initiatives. People at the 
level above you are really good at sending you from kastje to de muur if you know what I mean. Maybe try stuff centrally with other 
faculties 
It shouldn't really be implemented in my courses, considering most courses are theoretical. An irrevelant/ off-topic lecture would only 
annoy/bore me. 

Perhaps more seminars than currently can be given in the lunch break about sustainability.

Less free coffee cups, because I find it hard to believe that they are often being used for one sip and then thrown away (regardless that 
they are collected separately from other waste so that they possibly can get recycled).
Maybe less invasive temperature control
mayby find a way to recycle cigarette buds? there seem to be a lot of them
More options on recycling bins, fomenting turning off the lights once you leave a room
Now that the city of Delft is more into separating plastic from other municipal waste, maybe the TU can implement this better as well.

One thing I am missing at the faculty is water tap points. Now students have to fill there water bottles in the toilets, which especially in 
times of corona was very unhygienic. This pushed me to buying bottled water, wasting a lot of plastic. 
Really cool initiative, nice work!

See Q17. Don't use social media only. Not everyone uses those platforms (actually the majority of students don't use them).
Solarpanels, recycling bins, water solarboiler
Sustainability is important and it is good that you put effort into improving our sustainability. However, I am never in the South building as a 
physics student, I don't drink coffee and would never leace trash in random places, so because of this the questionnaire isn't that relevant 
for me personally, but i appreciate the effort.
The cups on the coffee machine says to recycle them, but this is not possible to do so as you will get a new cup every time you order a 
coffee. Perhaps this can be looked into?
We should really aim to reduce the amount of meat and dairy sold in the canteen, that will have a huge impact on the sustainability of our 
faculty.

working for a better waste disposal here (not throwing stuff on the streets etc is good and needs to be done) (but if the big polluters on a 
national level don't do something it won't matter if we take over the top measures) (it's probably not in our power or in our reach to do 
something about the actual problem for global pollution and nature destruction since then won't listen)
You should also speak with the TUDelft Energy club, see if you can combine/strengthen initiatives
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Overview course investigations for all bachelor studies at the Faculty of  Applied Science.

For the courses, four categories where made: 
1. Courses that do not relate to sustainable topics.
2. Courses in which it is possible to make examples about sustainability.
3. Courses where sustainability could become a more integral part of the course.
4. Courses that are already integrating sustainability into their curriculum.


