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The question of how we can get 
our knowledge out into society is 
something that occupies us daily, 

because this is how knowledge 
has impact. One way to achieve 

this is through entrepreneurship, 
and if I may say so myself, this is 
something we are rather good at 

as a university. In 2019 YES!Delft, 
our incubator for start-ups, was 

once again in the top five of 
university incubators worldwide. 
Because even if engineers are not 

necessarily the best entrepreneurs 
by nature, entrepreneurship is 

something you can learn. So this 
edition of Delft Outlook contains 

many do's and don'ts from 
lecturers and hands-on experts. 

Entrepreneur in residence Duke 
Urbanik takes us on a tour of 

YES!Delft and starters explain how 
they got the funds they needed. 

We also look back on our Dies 
Natalis celebrations on 10 January 
– which already seems a long time 

ago. Paul Hekkert, who gave the 
Dies lecture, talked about a shift 

in the design world, in which 
designers are increasingly moving 
their focus away from designing to 
meet individual short-term needs, 
towards designing for collective 
long-term values. 
On that same occasion,  
I announced that the universities 
and medical centres in Delft, 
Rotterdam and Leiden will be 
working together even more 
closely in the coming years. More 
about this later in this edition. 
In January, TU Delft celebrated 
its 178th anniversary, and our 
Global Initiative its fifth. We now 
have around 250 researchers and 
500 students working on projects 
in Africa and Asia, ranging from 
developing affordable MRI 
equipment to making the palm-oil 
industry more sustainable. What 
better way to create impact for a 
better society!
 
Professor Tim van der Hagen,
President Executive Board

Entrepreneurship

Foreword 
Cover:

At start-up Skelex, a couple of things 
coincide: a young entrepreneur, 

successful company, located in a 
beautiful location. What's more, they 
make a product that you can hold on 
to and see what it does. As far as I'm 

concerned, suitable as a cover. 
(Photographer  Sam Rentmeester) 

Tim van der Hagen
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Alexandra den Heijer
Professor Public Real Estate Alexandra den 

Heijer considers the TU Delft Campus as 
her living lab. “A lot's the same, and at the 

same time, everything's changed.”

18

30
Delft Global Initiative

With 16 million euros in research funding and 
more than 60 projects, Delft scientists seem to be 

actually succeeding in making a difference 
for the world's poorest. 

22
Responsible design

The theme of the Dies Natalis this year is 
Design for Values. How can designers make 
values like sustainability, healthy living and 

social cohesion attractive?
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Clouds on Barbados
Clouds researcher Dr Louise 

Nuijens and doctoral candidates 
Geiske de Groot and Kevin 
Helfer (all three CEG) took 

part in a large-scale project on 
Barbados this winter exploring 

the influence of clouds on the 
climate. Around 40 institutions 

from 10 countries were involved 
in this initiative, entitled 

EUREC4A. “Barbados is the ideal 
location”, says Nuijens. “The low-

hanging cumulus clouds, carried 
by the easterly trade winds, 

are still clean and not influenced 
by mountain chains or industry.”
The Caribbean clouds were 
thoroughly investigated from 
ships, using aircraft, satellites 
and kites. The Delft researchers 
took lidar readings. Lidar sensors 
use laser light to measure the 
movement of air and water 
vapour around the clouds. The 
findings are being 
processed in 
climate models. 

DELFT
IN BRIEF
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From CO2 to petrol 
CO2 is not only a greenhouse gas – scientists 
can also use it to make plastics and petrol. 
Dr Riming Wang (Applied Sciences) opted 
for CO2 conversion driven by electric power: 
electrolysis. The catalyst plays a key role in this. 
Wang’s doctorate was based on a new synthetic 
material, a metal organic framework (MOF) as a 
catalyst for CO2 reduction. Like lego, MOFs can 
be used to build all kinds of structures. Wang 
discovered various MOFs for the production 
of CO and ethylene (C2H4) from CO2. Ethylene 
is a building block for polymers, or plastic. 
CO and hydrogen can be used to make petrol. 
When petrol is burnt, CO2 is released again, of 
course. But, according to Wang, as 
long as you can reduce CO2, it’s not a 
problem, because we’re closing the 
cycle.” 

Save the date | 11 June

Would you like to look around TU Delft’s field labs, 
laboratories and research centres? The TU Delft for Life | 
Xperience Day will take place on Thursday, 11 June (subject 
to change, please see page 37). If you are a TU Delft alumnus 
or friend of the Delft University Fund, you will get a unique 
glimpse into innovative research and student 
projects. The alumnus of the year 2020 will also 
be announced. Please visit www.tudelft.nl/en/
about-tu-delft/alumni/xperience-day 

Karel Luyben Lecture in Indonesia
 

On 4 July, the Karel Luyben Lunch is being held in Bandung 
and alumna Tita Larasati will give a lecture in the Eras-
mushuis in Jakarta on 5 July (subject to change, please see 
page 37). The Karel Luyben Lectures are named after for-
mer Rector Magnificus Karel Luyben and organised annu-
ally both in Delft and abroad (for alumni and associates). In 
Jakarta, Larasati will talk about the development of creative 
economy programmes for the city of Bandung. She received 
her doctorate in Delft in 2007 and has been 
Head of the Master in Design Programme in 
the Faculty of Visual Art and Design, at Insti-
tut Teknologi Bandung since 2012. Please visit   
alumni.tudelft.nl/KLL. 

Wood-fired 
power
Two Master's students in 3mE 
have won the Dutch Cleantech 
Challenge with a kettle that 
generates electricity. Diego 
Quan Reyes and Avishek Goel 
developed the GETI kettle in 
collaboration with Sanne Wassink 
from the Rotterdam School of 
Management. They developed 
a metal sheet that is placed 
above a simple wood-fired oven 
and supports a kettle. From the 
difference in temperature, the 
GETI generates enough electricity 
for LED lights or a phone. The 
entrepreneurs, whose company 
name is Quantum Energy and 
Engineering, are currently looking 
for investors.
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Qubit made from germanium
In the semiconductor industry, germanium has long been 
regarded as silicon's little, ugly sister. It is now re-emerging 
as a very promising basic material for universal quantum bits 
(qubits). Interest in the forgotten semiconductor developed 
when it emerged that germanium qubits do not need extra 
microscopic structures on the semiconductor, unlike silicon. 
“That makes it easier to scale up production”, says Dr Nico 
Hendrickx, researcher at Qutech and lead author of an article in 
Nature about the development of a double qubit 
in germanium. The publication elicited countless 
responses and he now estimates that a dozen 
laboratories worldwide are using germanium 
qubits.

Operation Africa
Affordable operating theatre equipment can save many lives in 
Africa, but obstacles are still preventing their production. TU 
Delft start-up Case aims to change that. The small company 
has big ambitions: to produce instruments for worldwide 
healthcare. Its founders are biomedical engineer Julie Fleischer 
and her colleague Dr Roos Oosting. They design operating 
theatre instruments for low and middle-income 
countries, such as India and Kenya. Fleischer 
is convinced that ‘there’s money to be made in 
Africa’. “We need to stop seeing the continent as 
a dump and see it as an emerging economy.”

Corona crisis at TU

Office preferences

Many offices dating from the 1960s are being 
renovated to improve energy efficiency. The users 
are often unhappy. Dr Minyoung Kwon obtained 
her doctorate for a guide that helps designers 
to understand office users better. For example, 
although people say they like to sit by the window, 
Kwon's survey reveals that they are actually 
very unhappy in these places. Sunlight reflects 
on computer screens and it is often cold by the 
window. Open-plan offices are the 
least favourite because of distracting 
phone conversations. By contrast, 
flexible workspaces turn out to be the 
most popular.

The cabinet measures against the spread of the 
coronavirus also have major consequences for TU 
Delft. Delta, the TU's journalistic platform, has 
opened a live blog. Read about a closed university 
library, a Mekelweg without cyclists and postponed 
promotions. TU Delft's ICT systems can cope with 
the pressure of working and studying from home. 
The crisis also leads to new, fun initiatives, such as a 
lesson in Bollywood dancing from a distance. Look 
for up-to-date information on tudelft.nl and follow 
the live blog on  delta.tudelft.nl.  
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Start-ups
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There is no unequivocal 
definition of the term start-
up. According to the Dutch 
government website business.
gov.nl, “a start-up is not just any 
starting business [...] a start-up 
is a business that translates an 
innovative idea into a scalable 
and generic product or service, 
using new technology.”  
At YES!Delft, the incubator for 
TU Delft technical companies, 
they aren't too worried about 
the exact definition. They 
always lend a listening ear 
when someone turns up with 
a ‘fantastic idea’ (page 8). In 
this themed edition of Delft 
Outlook you can also read 
about: How can you get funds, 
is entrepreneurship something 
you can learn, is failure a 
condition for success,  
and what is the future of 
intellectual property? 



 

 The magic of  
YES!Delft

YES!Delft, one of the five best university incubators in the world, is just 
a stone’s throw away from campus. So, what makes it so special? 

Delft Outlook takes a look. 

8

D
uke Urbanik arrives with a broad grin on his face. 
The entrepreneur in residence has been a mentor 
for Europe's biggest technological incubator for 
over a decade. “We’re actually in the world top 
five [ranked second-best World University Busi-

ness Incubator in the UBI index, Ed.), but, if you ask me, 
we’re number one”, he announces proudly. 

Urbanik is our guide for the day. We walk past a wall 
with company logos of all the start-ups given a place 
in the incubator. It is an illustration of YES!Delft’s suc-
cess, because they are already onto their second Wall of 
Fame. “In the early years, we were delighted to be able 
to welcome twenty start-ups in a year, we now have over 
a hundred applications every two months”, says 

PHOTOS: SAM RENTMEESTER

There’s hardly a seat free at the picnic tables.

NO.1
APR 2020 Start-ups
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Urbanik, explaining the number of logos. On the old 
wall, we can see the logos of familiar start-ups like 
NightBalance and Senz, and on the new one, we 
recognise ParkBee and Aanmelder.nl. 

1170 MEETINGS
The enthusiastic Urbanik strides his way through the 
incubator. In a large foyer, he suddenly places his hand 
on one of the long wooden tables. “It was here that I first 
met the boys from Swapfiets. I still see them here. Three 
students with an amazingly good concept, but hardly 
any idea of how to make it into a successful company. 
You even see their blue cycle tyres in Germany and Den-
mark now.” Urbanik can remember, because he keeps a 

record of everything in a spreadsheet. He has had 1,170 
meetings with entrepreneurs since he started. Young, 
old, prearranged or spontaneous. 
“It's amazing how often people report to reception with 
‘a fantastic idea’. It's sometimes like a playground, but 
we always listen.” One man turned up at the desk who 
had come up with an idea that could support people 
with autism in carrying out day-to-day tasks. Not suita-
ble for YES!Delft, but Urbanik recognised the potential 
and linked him up with some potential investors. “Years 
later, I heard that he’d successfully marketed the pro-
duct. Isn't that fantastic?”

VALIDATION PROCESS
It’s an exception, because start-ups normally undergo 
an extensive selection procedure. Urbanik: “Every two 
months, we select about twenty start-ups from over 100 
applications. We then conduct interviews before selec-
ting ten to go through validation.” During this ten-week 
process, the entrepreneurs find out if their idea is mar-
ketable. That leaves around four companies that go onto 
the next phase. After that, around half drop out, accor-
ding to Urbanik. “Ultimately, YES!Delft gets on average 
two new companies every two months. But even the 
incubator cannot guarantee success. According to CBS 
Insights, nine out of ten start-ups fail worldwide, even 
after receiving funding.” 

NEON SIGN
There’s little time to let these figures sink in. While 
Urbanik chats to Rogier Bartens, CEO of Laevo, our 
attention is distracted by the pink neon sign above the 
pool table. ‘YES YES, OHH YES!", it says. “Not everyone 
was pleased about that”, points out Urbanik. “Don’t you 
recognise the quote? Look it up, then you’ll see what I 
mean”, he grins. We walk on, towards the aroma of fresh 
coffee and boiled eggs. It’s lunchtime and the whole of 
YES!Delft comes together in the canteen, where Ruby 
Hitzert holds sway.
“Ruby arrived here with an idea for a catering company 
and she now runs this place. Fantastic, isn’t it?” Urbanik 
waves to her. “All for down-to-earth prices, it’s a reason 
for people to get out of the office. It gets them talking 
to each other.” Obviously a successful formula, because 
there’s hardly a seat free at the picnic tables. 

Read more on page 10

Duke Urbanik: “We’re actually in the world top five but, if you ask me, we’re number one.” 

‘Every two months, we select 
about twenty start-ups from over 
100 applications’’



 

 

10

GIVING BACK
We leave the busy canteen and go upstairs. Urba-
nik hangs over the banister. “Can’t you just feel the 
energy?”, he asks. We nod. “That’s why I do this job. I’m 
not paid for it, but it’s my way of giving something back 
to the community.” He spent years working with his IT 
company in the United States, where giving back ‘was 
taken for granted’. “In the Netherlands, it’s different, 
the business model always comes first. It’s a shame.”
Before our tour ends, he has one more room to show us: 
the arena. In the place where ideas are presented and 

investments secured, Urbanik points out that the start-
up world has changed significantly, even within YES!-
Delft. “The trick is to stick with the key factor, entrepre-
neurship. Even though we are Europe’s top incubator 
and possibly even the world's. Together with the uni-
versity, we have to ensure that we don’t lose our identity 
and that start-ups never become a product. That’s quite 
a challenge”, he says firmly.    MvdV  
 

YES!Delft
Founded in 2005 by TU Delft, the Municipality of Delft and TNO, 
YES!Delft helps students, professionals and scientists to set up 
their own tech companies. Start-ups are given comprehensive 
support in the form of programmes, services such as recruitment 
and financing, and access to a community of experts, business 
partners and mentors. In fifteen years, YES!Delft has become one 
of the world’s largest university incubators.

Duke Urbanik: “Not everyone was pleased about the pink neon sign.”

The blue Marlyn is a land surveying and surveillance drone that can rise and fall vertically. 
The device is in the production phase. 

Start-upsNO.1
APR 2020



 

 
 

Failure is not essential
The Failcon event presents failure as a success factor in 
entrepreneurship. TU Delft professor Deborah Nas puts  
that view into perspective: “Not everyone can learn to be  
an entrepreneur.”

“Congratulations, you’re experienced now”, said the backer of 
Delft start-up Sunuru when co-founder Jan van Krakendonk 
pulled the plug on it in 2013. The TU Delft alumnus explained 
about it at the Amsterdam version of Failcon in 2014, which 
focused on learning from mistakes. Failcon never returned to the 
Netherlands after that. So, is failure really a success factor for 
start-ups? 
Deborah Nas, innovation consultant and professor of strategic 
design for technology-based innovation in the Faculty of 
Industrial Design Engineering, does not see failure as a holy grail. 
However, she does consider a culture in which failure is accepted 
to be a precondition for innovation, not only for start-ups. “Of 
course, someone who starts a company doesn’t want to fail, but 
not everyone can make a success of it. Not everyone can learn to 
be an entrepreneur. You need to be talented, extrovert, focused 
on value and less on product, capable of effective cooperation, 
open to feedback and always looking for external input.”
Seven start-ups out of ten are destined to fail, explains Nas, two 
perform reasonably and one becomes a success. 
Many young companies apply the lean start-up method, where 
some see failure as part of the innovation process: pivot or 
persevere. Nas sees things differently: “Pivoting is not something 
I see as failure. It's demonstrating the necessary flexibility. ” 

However, start-ups can fail for multiple reasons. Nas thinks 
there are several main categories. There may be an issue with the 
value proposition, as a result of which a product or service is not 
distinctive enough. Team dynamics and failure to find funding 
in time are also key factors. Technological start-ups tend to lack 
commercial skills. And sometimes an idea may be technically too 
complex or too expensive. “You must be able to make a growth 
spurt or scale-up within around ten years, or it will often not be 
considered a success.”
Nas is a fan of start-ups, but feels that the ‘start-up scene’ is seen 
as the holy grail. She sees increasing numbers of students who 
consider starting a company as a better option than working 
for an existing one. “Many go for it despite the fact that they’re 
not really entrepreneurs. That can mean incredibly hard work 
with little chance of success. The upside is that entrepreneurs 
experience a very steep learning curve, even if they fail.” SB
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In the course Turning 
Technology into Business, 
engineering students learn how 
to think as entrepreneurs. Dr 

Dap Hartmann (TPM) is teaching the 
course for the 18th time. He sources 
materials from TU Delft patents 
and results from ongoing research. 
Students have three months to come 
up with a business case. What does 
Hartmann see as the most important 
lessons?

1. There’s a huge gulf between 
invention and innovation  
Take the use of ionic liquids as a 
medium for chemical processes. Dr 
Maaike Kroon's discovery in 2006 
showed a lot of promise: simply 
separating gas and liquid made it 
possible to achieve significant savings 
in pharmaceutical production. But for 
countless practical reasons, almost 15 
years later the technique has hardly 
ever been applied. Fortunately, young 
entrepreneurs are naïve enough 
to underestimate the significant 
obstacles they face. If they weren’t, 
they might never even start out.

2. Technology is often good enough 

Take the example of the Sunuru 
company that produced a hanging 
system with built-in solar panels. 
Useful for unusual locations, such 
as the front of the building or above 
a car park. But the technicians 
continued to develop it. They made 
the solar panels rotate with the sun 
and added parabolic mirrors to boost 
performance, which then needed 

cooling. “Start talking to the customer 
as soon as possible to see if your 
technology resolves their problem”, 
advises Hartmann. “It usually needs 
slight modification, so this is a good 
opportunity to fine-tune your solution. 
But don’t go too far if there’s no 
obvious demand.”

3. Talk about solutions, not technology 

If the person you’re dealing with in 
the company understands how your 
invention works, you’re talking to the 
wrong person, says Hartmann. That’s 
the technical specialist, and they never 
deal with money because they’re not 
at that level of decision-making. Talk 
to the head of finance or CEO and 
explain what your invention does, 
what problems it solves and above all, 
how much that will save. 
Students learn best from each other. 

This is why Hartman invites start-ups 
who took his course two or three years 
ago. He asks about their experiences in 
the meantime. Current students can 
relate to this and the lecturer also 

learns a lot. For example, one of the 
returners pointed out that they had 
never learnt to negotiate on their TU 
Delft programme. That area is now 
covered.  JW  

Learning entrepreneurship

Students present their business case of an existing TU Delft patent.

Engineers don’t always make natural entrepreneurs. They focus 
too much on the technology and not enough on the customer. 

‘Ask the customer if your 
technology resolves their 
problem’

12 Start-upsNO.1
APR 2020
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Bètafactory
Abtswoudseweg 16, 2627AL
In the workshop set up by The Hague 
University of Applied Sciences, 
students complete dozens of projects 
every year. From initial design study 
to building a prototype. Bètafactory 
also rents out flexi-space and 
workshop space to up-and-coming 
entrepreneurs. 

De Zuster
Gasthuisplaats 1, 2611 BN
In the former convent in Koornmarkt 
you can find working rooms for 
businesses, meeting places, conference 
rooms, flexi-workspaces and a 
prototype room.

B.T.C.
Deltechpark 26, 2628 XH
Thanks to its tailored programmes, 
the Bedrijfs Technologisch Centrum 
gives up-and-coming and innovative 
companies the space and opportunity 
for further development. 
 
Biotech Campus Delft
Alexander Fleminglaan 1, 2613 AX
On the Biotech Campus Delft, biotech 
companies and knowledge institutions 
collaborate on developing the bio-
economy. The new biotech incubator 
supports companies in the entire 
innovation cycle, from research to 
pilot to production. 

TEC Factory
Schieweg 25, 2627 AN
In this manufacturing facility, 
companies, knowledge institutions 
and government work closely together. 
The TEC Factory is open 24/7. Users 
have access to high-tech equipment 

for developing prototypes and other 
purposes. 

YES!Delft
Molengraaffsingel 12, 2629 JD
Europe’s largest university incubator 
helps start-ups to build and grow their 
companies. YES!Delft was established 

in 2005 in collaboration with TU Delft, 
the Municipality of Delft and TNO and 
has so far supported more than 200 
companies, 90% of which are still 
active. MvdV

Incubators
Delft is currently home to six places where high-tech 

companies can develop. An overview.
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How do you  
get funding?

A good idea alone won’t give you a successful company. 
You also need money. So, where do you get it from? 

Three start-ups give advice. 

Polytential
Jeroen Cevaal and Yuri van Engelshoven
Management of technology (Cevaal), Environmental technology  
(Van Engelshoven)
The Virtual Chemist, a device that analyses plastic waste
2016
Eight FTE
None, still in development phase
The company should be profit-making and offering a wider range of    
 services to the recycling industry.

 ‘NWO funding enabled us to do a feasibility study’
Polytential developed the Virtual Chemist, a system that analyses plastic 
waste. A special hyperspectral camera scans a bag of plastic samples before an 
algorithm analyses the chemical composition. A recycler can then decide how 
best to use the plastic, and which additives or plastics need to be mixed with the 
product to recycle it.
“An understanding of the composition of the material and the contaminants in 
it is essential for achieving top-quality recycled plastic”, explains Jeroen Cevaal. 
He founded the company in 2016 with Yuri van Engelshoven. 
Apart from some prize money from pitching competitions, the first serious 
financial support came from scientific research funder NWO. “NWO funding 
enabled us to do a feasibility study, exploring both the technical and economic 
feasibility of the concept.”
The company is now focusing on scaling up. “We’re also investing in algorithms 
and new applications for the recycling industry. We expect to make our first 
profits in 2022.”
“My advice to entrepreneurs starting out: the customer comes first. Start talking 
to potential customers as early as possible in order to validate your assumptions. 
The feedback you get will be extremely valuable for the development process.”

NO.1
APR 2020

Company: 
 Founders: 

Degree: 

Product: 
Founded in: 
Employees: 

Profits: 
In five years’ time: 
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‘Don’t be too eager to give away your shares’
The old RDM warehouse is home to numerous companies, including Skelex. 
It’s founder ir. Gaunav Genani (IDE, 2012) puts on the Skelex-360 harness. 
It feels like your arms are weightless, he says. 
Over 550 examples of this latest model have already been sold. Customers 
include the automobile and aircraft industry, finishing companies, railways, 
shipyards and defence. In the year ahead, Skelex aims to triple revenue. 
The first company’s first backer, apart from ‘friends, fools and family’, was a 
bank that provided a € 15,000 loan thanks to mediation by YES!Delft. This was 
followed a year later by a € 50,000 STW grant that he applied for with Prof. 
Johan Molenbroek. Genani even invested his savings into the company. But the 
money had run out in a year. Skelex then secured investment from VenturesOne, 
which became a joint shareholder. A third shareholder came on board last year: 
production and assembly company VDL, which now assembles the harnesses.
Genani recommends that start-ups combine different sources of finance 
(investors, bank and backers). He warns against being too eager to give away 
shares because it weakens your own influence in the company. 

‘Start-ups qualify for so many grants’
 “When we expect to make a profit? It will take another few years”, says CEO 
and co-founder of BI/OND, Cinzia Silverstri. “According to my forecast, we’ll 
break even by 2025. Until then, we’ll be supported by external investors.” 
‘We’ is BI/OND, the company she set up with fellow doctoral candidates Nikolas 
Gaio and William Fausto Quiros Solano. A mistake in an experiment led to a 
new discovery in the development of organs-on-chips. “It’s like a mini-organ in 
a chip. It sounds incredible, but it’s simple: we grow a patient’s cell on a piece of 
hardware. The hardware nourishes, stimulates and monitors the cells. Our aim 
is to accelerate the drug design process.” 
Thanks to government funding, the team developed an initial prototype and 
did a feasibility study. “For that, we got € 40,000 in NWO funding. We also 
participated in the EIT Health Validation programme, TU Delft supports us 
where possible and the NWO provided a loan for the next phase of product 
development. Start-ups, especially in the tech industry, qualify for so many 
grants. It’s really worth checking them all out.”

TEXT: TOMAS VAN DIJK, MARJOLEIN VAN DER VELDT, JOS WASSINK PHOTOS: SAM RENTMEESTER

BI/OND
Cinzia Silvestri, Nikolas Gaio and William Fausto Quiros Solano
Microelectronics (all three PhD) 
Organ-on-chips (OOCs)
2017
Four full-time and four interns
None, still in development phase
Two products on the market and close collaboration with pharmaceutical   
companies.

Skelex
Gaunav Genani
Industrial Design Engineering (2012)
Skelex-360, exoskeleton to support the upper arms
2013
Ten permanent and five flexible
> € 1.5 million 
Various products to support neck and arms, including bionic.

Company: 
 Founders: 

Degree: 
Product: 

Founded in: 
Employees: 

Profits: 
In five years’ time: 

Company: 
 Founders: 

Degree: 
Product: 

Founded in: 
Employees: 

Profits: 
In five years’ time: 
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TU Delft manages around 200 patents, or more 
accurately ‘patents families’. Strictly speaking, the 
university has even more patents because the same 
invention can be protected by separate patents in 
different countries.  

Every year, around a hundred TU Delft 
scientists report new inventions to the 
Valorisation Centre. There were 103 in 2019. 
The Faculty of Applied Sciences reports the 

most inventions. Electrical Engineering, Mathematics 
and Computer Science (EEMCS) and Mechanical, 
Maritime and Materials Engineering (3mE) share 
second place.
In around half of cases, the Valorisation Centre applies 
for a patent. The application is approved by a patent 
office in around three-quarters of cases. 
That is not a bad score. In the Reuters’ world ranking 
of the most innovative universities, TU Delft is placed 

60th. Only two other Dutch universities feature in 
the Top 100, Leiden University (71st) and Utrecht 
University (93th).
The reason why the number of patents is not rising 
continuously is because they eventually expire and the 
university sells several patents every year.  TvD
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Online learning
TU Delft offers many courses on 
subjects that matter that build on 
the strengths of our faculties. The 
online academic courses below are 
developed for entrepeneurs.

Entrepeneurship for Global 
Challenges in Emerging Markets
As an entrepreneur in an emerging 
market, you may be faced with 
many challenges that need to be 
solved. These might include scarcity 
of fossil fuels, climate change or 
water, food and health security. 
This course will provide you with 
examples from partner universities 
and affiliated entrepreneurs 

which explain the opportunities 
and obstacles that they faced as 
they established themselves and 
created value. You will discover how 
institutions in your target region 
are working on innovation and 
entrepreneurship.
You will acquire a set of practical 
tools which will enable you to 
discover the opportunities in your 
own environment and how these 
can be used to make an actual 
change! 
Starts: to be announced

Business Model Innovation
Does your business need a make-
over? Innovating a business model 
is key for a profitable business and 
growth. In this program, you will 

learn the skills and knowledge 
needed to start improving your 
business as you learn through 
real-life examples from fellow 
entrepreneurs, innovators and 
leading experts on business model 
innovation.
This program consists of four 
courses: The Value of Business 
Models; How to Design a Succesful 
Business Model; Business Model 
Testing and Business Model 
Implementation. 
Starts: any time 

To get the full picture please visit: 
tudelft.nl/en/about-tu-delft/
alumni/lifelong-learning/

The facts about patents
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Current patent families

Filed patent applications

Notified new inventions
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View

Don’t expect patents to make 
TU Delft rich. That’s a misun-
derstanding. Of course, we try 
to increase the income from 
IP. But if you only consider 

the money, you’re not looking at the process 
properly. As a university, our core task is to 
create value from education and research. 
We aim to use it to create a social impact. 
So, how do we do that? If you want companies to 
do something with TU Delft inventions, you need 
to use licences to build exclusive rights around 
them. Publishing inventions without protec-
tion is not the best way of ensuring that they 
are applied. Without protection, companies 
won’t risk using them. Otherwise, a com-
petitor can get a step ahead by learning 
from their mistakes and dominate the 
market. 
We also watch out for so-called shel-
ving. Businesses buy up patents purely 
to obstruct competitors. They produce 
nothing with them, simply leaving them 
on the shelf. That’s at odds with our 
valorisation remit. It may be lucra-
tive, but we apply an anti-shelving 
strategy. If, after a few years, the 
company has not done enough 
with an invention, we allow 
the licence to lapse and give 
someone else a chance.
Ultimately, the aim is to gua-
rantee the application of uni-
versity knowledge in practice. 

We see IP as a means of ensuring that knowledge 
reaches society. But we’re not a business; the 
ultimate aim is not to maximise profit. That 

means that you take a different approach than 
in the world of business. 

So, what developments do we anticipate in this 
field? Primarily, we expect IP to become more 
complex. Computers with AI are emerging that 

will soon write programs themselves. Software 
programs written by humans are subject to co-
pyright, but what about programs developed 
by AI? The emergence of ecosystems around 
scientific clusters and collaboration with 
companies like X!Delft will also make agree-
ments about IP more complicated. 
It’s crucial to look far ahead. When a TU 
Delft scientist reports an invention to us, 
we have to consider whether to apply for a 
patent, whether the inventor will set up a 
start-up or whether other companies will 
be approached to market or further inves-
tigate the invention. It’s very important to 
take the long view.
IP cooperation with companies is also set to 
increase, as the on-campus presence of Mi-
crosoft and Ahold shows. An important eco-
system is developing in which there is 
cross-fertilisation. Here, companies can 
learn from the far-sightedness of our top 
scientists. They benefit from the inventi-
ons and collaboration with scientists and 
students. For the university, that collabo-
ration brings in more resources to fund 
further research.”  TvD

Lawyer Adriaan van Noord is Head of IP (Intellectual Property) in the Valorisation Centre. 
Of all Dutch universities, TU Delft manages by far the most patents, he explains. 

He also predicts that the role of intellectual property rights will only increase 
at TU Delft in the decades ahead. 



‘The university 
needs to facilitate 
silence’ 
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However tragic, the fire in the Faculty of Architecture and the Built 
Environment (2008), gave Alexandra den Heijer an opportunity to test her 
ideas on university real estate in practice. Since then, the campus has 
been her living lab.
TEXT JOS WASSINK PHOTOS SAM RENTMEESTER



CV
Professor Alexandra 

den Heijer (born in 
1970) embarked on a 

degree in Mathematics 
at TU Delft in 1988, but 

switched over to Archi-
tecture, graduating in 
1994 with a focus on 
management of the 

built environment. She 
became an assistant 

professor and did 
doctoral research into 
campus management 
at all Dutch and several 

foreign universities. She 
completed her PhD in 

2011, with a dissertation 
entitled Managing the 

University Campus. 
She was appointed 

Professor of Public Real 
Estate in 2018 and gave 
her inaugural address 
at the end of 2019. She 

is married and has a 
modern patchwork 
family. She drives a 

Saab convertible and 
enjoys music in her 

spare time. 
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Most readers remember the campus as it used to be.
If they visited it now, what would they see?
“There are two ways of looking at it: it’s still the 
same and yet everything’s changed. Most of the 
buildings are still there, but our organisation is 
different. Everyone used to have a fixed place 
of work, with the lecture hall at the end of the 
corridor. Now, 25 years on, they work on several 
projects, for several clients. They move around 
campus, spending time in different buildings. 
Education now transcends disciplines, is 
increasingly virtual and accessed remotely. 
In my speech, I called it Campus Matters.”

The classic image of a campus is one of young people, 
magnificent buildings and parkland. In your dissertation, 
you wrote: iconic buildings are never the primary task 
of the university. Don’t buildings like EEMCS and BK City 
deserve protection?
“As an architecture faculty, landmark buildings 
are important to us, but investing in them needs 
to be carefully weighed against direct investment 
in research and education. Striking that balance 
isn’t easy, because you’re spending public funds. 
The university’s primary tasks are education, 
research and innovation. Of course, you need 
places to study, workspaces and state-of-the-art 
laboratories for that. But the amount and quality 
always provokes debate within the university, 
especially if functionality and identity are at odds 
with affordability and sustainability.”

Take the EEMCS tower as an example. When it was built 50 
years ago, many saw it as a very ugly building. Now we see 
it as a TU Delft landmark icon. What is your view on this?
“People often say: you don’t know what you’ve 
got until it’s gone. When it comes to preserving 
EEMCS, you have to accept that it won’t come 
cheap. What percentage of resources do you 
want to spend on housing? Fifteen, or possibly 
20%? If you want conservation, you have to take 
the consequences, both financially and in terms 
of energy.” 

I hear that you enjoy puzzles in your free time. Is that linked 
to your field of public real estate management?
“Definitely. My field is also a complete puzzle. 

The problem is that the puzzle sometimes needs 
to be solved by just one person and yet many 
people provide the pieces of the puzzle. In a way, 
this symbolises the field because any decision 
about a building involves various aspects. What 
values does a university want to express, what 
qualities does that require and how will we 
prepare ourselves for the future? And that’s just a 
single perspective.” 
 
What other aspects are involved?
“The financial side – the university's role is 
increasing all the time. It has to educate more 

students and serve more agendas, with ever 
fewer resources. Then there’s the functional 
side: students and staff must be able to work 
healthily and safely in our buildings. And those 
buildings increasingly have to meet all kinds of 
environmental requirements. Every decision 
about a public building is a puzzle with four 
perspectives: values, finances, functionality 
and environmental standards.”

But what if the puzzle won’t fit together?
“Of course, you can say you need more money. 
But that’s the easy option. We’re engineers – we 
should put our minds to it. How can we identify a 
set of variables that will make it fit?”

Do you have an example?
“For the last three years, we’ve been doing 
research into smart tools, because we think 
campus management is actually a question of 
logistics. We need to try to do more with less, 
which is possible if you take the time factor into 
account. Then you can timeshare facilities. One 
problem with that is that many places may be 
claimed, but remain unused. Think of the towel 
on an empty deckchair. Restaurants have the 
same problem. Some face bankruptcy because 

‘People are more forgiving 
towards heritage’
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people book but don’t turn up. That’s why 
universities are now trying to get more out of 
existing buildings by organising demand smartly. 
Although we don’t want to limit people’s freedom 
and autonomy, when it’s really busy, we plan to 
advise them to turn up half an hour earlier or 
later to avoid the queues.”

 On 13 May 2008, the Architecture building burned down 
and the main building happened to be empty. What were 
the main lessons for your field?
“My motto was: practice what you preach. I felt 
we should apply our campus management theory 
in practice here and if it didn’t work, I should 
opt for a different profession. But if it did, it 
would give me a nice addition to my dissertation 
on the ‘new’ BK City building. And that’s what 
happened. The first lesson was: a good crisis 
helps to change things. The second was the need 
to develop the building like a city – with more 

public than private space. We also put quality 
before quantity. By reducing space, we could 
spend more per square metre. The old building 
covers 40,000 sq. m. BK City was less big, so 
we had to sacrifice quantity in favour of quality. 
Of course, the quality was partly there anyway, 
because it’s a building to be proud of. That 
was another lesson: people are more forgiving 
towards heritage. They take a more flexible 
approach than they do with new buildings.” 

Can you make a prediction about the campus of 2045? 
“People started wondering: does everything 
really have to be in English? Do I have to travel 
so much? There was a move back to basics 
and towards consolidation. There are certain 

biological conditions that are inevitable: 
territoriality, the need for silence, a lack of 
distraction, separation of work and private life. 
More than before, universities have to facilitate 
that because it’s in such short supply elsewhere. 
But we need to do it in a new way because we 
can’t afford to give everyone a place of their own.” 

So how will we achieve that?
“Perhaps we need to move towards a system that 
rewards sustainable behaviour and makes the 
costs (including energy cost) of privileges, like 
having a permanent workspace, transparent. 
It will be a kind of serious gaming for students 
and staff, working together on an inspiring, 
functional, affordable and sustainable campus. 
I can picture it now. It will enable you to do more 
with fewer resources and involve the whole 
university community in this puzzle.” <<
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‘The first lesson was: a good 
crisis helps to change things’
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I
n line with tradition, TU Delft 
used its anniversary to announce 
the theme for the year: Design for 
Values. Prof. Paul Hekkert (Faculty 
of Industrial Design Engineering) 
interprets that as “targeted design 

aimed at achieving or facilitating 

certain values”. 
Designers are used to such values as 
beauty, pleasure and ease of use. But 
sustainability, healthy living and social 
cohesion are now often the values 
that matter. Although the traditional 
values sell themselves because they 

are attractive, does that also apply to 
the new values?  
“A shift is happening from values 
in which you have a direct interest 
towards collective long-term values”, 
explains Hekkert. “That's what we 
stand for in all the social transitions: 

Teslas, vegan burgers 
and democracy

TEXT: JOS WASSINK PHOTO: ROY BORGHOUTS

“We must design things that provide short-term pleasure and long-term 
benefit for health, animal welfare and the planet”, argued Professor 

Paul Hekkert at the 178th Dies Natalis.  

Professor Paul Hekkert: “It is the designer’s role to ensure that long-term goals can automatically merge with the short-term objectives.” 
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energy transition, healthy living and 
nutrition. It is the designer’s role 
to ensure that long-term goals can 
automatically merge with the short-
term objectives.” 
Hekkert cites the electric car as an 
example. “A Tesla is a good product 
because it’s a coveted possession and 
good for the environment. The same 
applies to the Beyond Burger, a vegan 
burger that tastes as good as a real 
hamburger, but contains no meat. 
We must design things that provide 
short-term pleasure and long-term 
benefit for health, animal welfare and 
the planet. Reconciling interests in 
products and services – that’s what we 
need to aim for.”

Honorary doctors
As part of this process of combining 
attractiveness and sustainability, 
TU Delft has appointed two 
honorary doctors to serve as role 
models: Professor Batya Friedman 
(Washington University) and Dr 
Marco Steinberg (Helsinki).
Professor Batya Friedman founded 
the Value Sensitive Design Lab. In 
the early 1990s, she studied human-
computer interaction. That also 
marked the start of value sensitive 
design, in which she made her name. 
The design method is now used in 
hydraulic engineering, self-driving 
cars and AI.
Friedman was nominated by 
Prof. Ibo van der Poel (Faculty of 
Technology, Policy and Management). 
“In value sensitive design, values 
are made explicit and approached 
systematically”, he explains. “This 
primarily involves non-functional 
qualities, such a safety, sustainability, 
privacy and fairness. These are 
separate from the question of whether 
a design actually works.”
According to Van de Poel, Friedman’s 
method provides a technique for 
taking values into account in a process 
of technological development. 
Marco Steinberg, the other honorary 
doctor, made his name as director of 

the Finnish innovation platform Sitra 
and founder of the Helsinki Design 
Lab. Since 2013 Steinberg has been 
based at his own consultancy firm 
Snowcone & Haystack and also shares 
his office with the former Finnish 
prime minister Esko Aho. 
“Steinberg focuses on institutions 
and systems”, explains Hekkert who 
nominated him. “What changes need 
to be made to our institutions and 
political, legislative and executive 
powers in order to make changes 
possible? Engineers can design 
electric cars, but infrastructure, 
regulations, subsidies and everything 

that surrounds them also have to be 
coordinated to ensure people do the 
right thing in the long term. All kinds 
of things need to change at system 
level for that to happen. That's Marco’s 
area.”
So Steinberg focuses on institutions 
and systems and Friedman on method 
and strategy. Designers work in the 
area between them in order to design 
things that need to be attractive, also 
for the longer term.

Democratic values
TPM Professor of Ethics, Dr Jeroen 
van den Hoven, also director of the 
Delft Design for Values (DDfV) 
institute, goes even further than 
attractive and responsible products 
and institutional changes. He believes 
that democracy itself needs to be 
redesigned if we wish to preserve 
it. At a workshop in the European 
Parliament (November 2018), he 

talked of the modern threats to 
democracy: micro-targeting, botnets, 
fake accounts and recommendation 
systems that keep people in a bubble. 
The Cambridge Analytica company, 
for example, has repeatedly used such 
techniques to influence elections. 
“A combination of behavioural 
sciences, AI and big data are 
undermining human autonomy and 
self-determination”, argues Van den 
Hoven. “And the worst thing is: it is all 
for sale.”
The European Parliament organised 
a workshop to examine the use and 
abuse of technology in election 
campaigns. Van den Hoven ended 
with a powerful appeal: “We need 
to ensure that democracy can 
withstand undemocratic tendencies 
and implement our ideals and ideas 
technologically or else we will lose 
them completely. The European 
Commission and the European 
Parliament need to set to work quickly 
on a European design for an online 
democratic initiative.” 
Closer to home, his faculty, TPM, had 
already been experimenting with 
an online debating platform MOOD 
(massive open online deliberation). 
One thousand Rotterdam citizens 
were able to share ideas online with 
each other and the mayor about the 
future of their city and country. It 
is one of the attempts to maintain 
democracy in a time of digital trickery 
and deception. 
This is not a new endeavour. Van 
den Hoven quoted the American 
philosopher John Dewey (1859 - 1952) 
who said that democracy should be 
reinvented every day. “In our age of big 
data and AI, we also need to design for 
it – every single day.”  << 

‘This primarily involves 
non-functional 
qualities, such a safety, 
sustainability, privacy 
and fairness’

Professor Paul Hekkert: “It is the designer’s role to ensure that long-term goals can automatically merge with the short-term objectives.” 
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Where the Architecture building stood until 2008, a 
sustainable village emerged three years ago. In it, 
TU Delft researchers, businesses and government 
bodies are testing sustainable technology in practice. 

The first buildings appeared here in 2017: an 
office, the sustainable home Prêt-à-Loger and 
the carport. But the most important facility was 
invisible: a loop with futuristic energy supplies, 

such as a hydrogen gas pipeline, a low-temperature heating 
network and a direct-current network. Some EUR 10 
million have been invested in it and this attracts activity.  
An exemption from the Buildings Decree means that more 
is allowed here.
The drawing shows The Green Village at the start of 2020:  
a snapshot in time, because the set-ups are temporary. 
When research has ended, they make room for the very 
latest innovations.

 Energy network – futuristic loops offer hydrogen gas, 
low-temperature heating and direct current. 
  Hyperloop – a test set-up by Hardt, scale 1:2.  
Relocates soon.
  1970s houses – three occupied houses fitted with 
various sustainability measures.
  Charging square – energy-efficient cars can be 
charged with electricity or hydrogen or supply power 
back to the network.
  Water street – various types of open paving designed 
to drain peak rainfall more effectively and temporarily 
store water.
  Co Creation Centre – the glass building uses 
geothermal heat in aquifers around its foundation  
piles for a comfortable indoor climate. This will be  
the research area and meeting place. 
MOR – Modular Office Renovation – this project is 
transforming energy-inefficient buildings into net-
positive apartments.

  

Aquabattery – test set-up with a large but inexpensive     
battery that works with salt and freshwater.
 Living Lab Sustainer Home – Is it fun living in a 
container? Students are trying it out. 
THORB – living accommodation in modular units with 
a larger floor area than fits on a truck. 

TEXT: JOS WASSINK ILLUSTRATION: STEPHAN TIMMERS/TOTALSHOT

The Green Village: 
living lab for 
sustainability
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Sometimes a company launches a project, and the research 
follows that. However, TU Delft research groups or start-
ups are increasingly taking the initiative for test set-ups. 
All of the projects must reflect one of the research themes: 
a sustainable built environment, new energy systems, 
climate-adaptive cities or sustainable mobility.

“This is about more than just technology”, says marketing & 
co-creation manager Serge Santoo. “We‘re also testing the 
human and social aspects and their integration within laws 
and regulations.” <<
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Scanning 
grains of sand

TU Delft researchers are using scanners, current 
meters, drones and satellites to study beach and 
dune erosion and accumulation at Noordwijk aan 

Zee. Storm Ciara arrived right on time.

TEXT AND IMAGE: TOMAS VAN DIJK26 NO.1
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From one of the higher terraces 
at hotel Huis ter Duin, a laser 
scanner emits an endless series of 
invisible light pulses as it probes 
the coastline. This instrument is 
charting the height differences on 

the dunes and beach with centimetre precision.
Right next to it, a wind meter – a rotating 
anemometer – does pirouettes. “Earlier this 
month, we measured gusts of wind of 39 
metres per seconds”, says Dr Sander Vos from 
the coastal engineering department (Civil 
Engineering and Geosciences/CEG). “That’s 
wind force 12.”
For Vos, storms Ciara and Dennis arrived right 
on time. Vos is leading the Scanex 2020 project. 
It aims to measure the movement of sand on 
the beach. It is hoped that this information will 
provide an insight into the coast’s resilience 
to waves and high water. Nine researchers 
are taking part, six from TU Delft, two from 
the University of Twente and one from TU 
Bergakademie Freiberg in Germany. 

Building up and eroding
So why the interest in grains of sand? 
“Large-scale sand replenishment, or beach 
nourishment, is increasingly being used for 
coastal defence purposes”, explains Vos. “The 
Sand Motor in Kijkduin, for example, but also the 
Hondsbossche Dunes near Petten and the Prins 
Hendrikzanddijk on Texel. But we need to have 
a better understanding of the dynamics of sand 
movements to find out how robust this more 
natural form of coastal defence is.”
At high water, sand is pushed towards the beach 
from the sea. When the sea recedes, exposing 
the beach, the sand dries and, in a westerly 
wind, disperses towards the dunes. But if high 
water coincides with strong waves, the beach 
actually erodes. The battering waves loosen 
pieces of beach, carrying them away into the sea. 
There is often also a strong undercurrent. The 
researchers aim to model this process, which is 
much more complex in reality. 

Laser scanner
Vos’s colleagues on the project include doctoral 
candidate Mieke Kuschnerus from the optical 
and laser remote sensing research group (also 
CEG). Her job is to calibrate the laser scanner. 
“We’re working with a relatively new laser 
technology”, says Kuschnerus. “We don’t yet 
know how differences in temperature affect 
the accuracy of the readings. It’s often warmer 
on the beach than at 56 m where the scanner 

is. We’re also investigating whether raindrops 
and gusts of wind distort the readings. In order 
to calibrate the device, we’ve placed reflecting 
boards at various places in the dunes and we 
know their exact position.”
The data from the laser scanner is being 
combined with that from the current meters 
attached to strong poles in the surf. Kite surfers 
have been informed and are keeping away. Vos: 
“We’re also collecting data with drones, video 
cameras, satellites and sand scrapers.”
He shows a picture of the latter instrument, 
used to analyse the sand composition. The 
composition of the sand is an important factor in 
the whole process of dune formation. Fine sand 
is more likely to drift towards the dunes.

Sand scraper
CEG doctoral candidate Christa van IJzendoorn 
is standing midway between the dunes and the 
sea. She regularly wanders up the beach with the 
sand scraper developed at TU Delft that she uses 
to scrape off exactly the top two millimetres of 
sand from a pancake-sized section of beach. She 
does this every ten metres, bagging up the sand 
for later lab analysis.
“Day-trippers often ask me what I’m doing”, 
says Van IJzendoorn, her hair sandblasted by the 
fierce wind. “Some people think I’m measuring 
pollution.”
A hundred metres to the north, a section of beach 
next to the dunes has been cordoned off. It’s only 
just possible to recognise the TU Delft logo on 

the weather-beaten sign. In spring and summer, 
a sailing club moors its boats here. There is now 
a rusty container in the middle of the site. On the 
windward side, the wind has opened up a large 
space beneath the steel colossus. In the lee of the 
wind, there is a long, elevated trail of fine sand.
“We’re also measuring the effect of obstacles on 
the beach”, explains Vos. “There are countless 
beach bars along the entire coast. These hold 
back some of the sand heading towards the 
dunes. This container is being used to mimic the 
effect of that kind of building.”
The collection of data is scheduled for 
completion by 1 April. The sailing enthusiasts 
want their base back and the beach will start to 
get too busy to take proper readings. Until then, 
the kite surfers in the surf need to watch out. <<

27

Battering waves loosen 
pieces of beach
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Museum of FailureIN PERSON
Two TU Delft researchers who recently 
completed their PhDs have been awarded 
an NWO Rubicon grant to travel abroad to 
gain international research experience. Dr 
Maarten Verhoeven (Faculty of Applied 
Sciences) is going to Aalborg University in 
Denmark to study how you can use bacteria 
to remove hormones and drugs from waste 
water. Dr Xiaojie Luan (Faculty of Civil 
engineering and Geosciences) will be 
spending two years at ETH Zurich to study 
delays in public transport and how these can 
be minimised.

Dr Rene Pecnik (Faculty of 3mE) has 
also been awarded a considerable grant 
(around two million euros). In this case a 
European ERC Consolidator Grant, which 
will enable him to spend the next five years 
working on his project for improved energy 
conservation. His research is on the interface 
of thermodynamics, fluid mechanics and 
radiation sciences.

Ir. Bas Reedijk is the winner of the sixth 
Prins Friso Engineering Award. He 
studied civil engineering and is head of the 
Water Management department at BAM 
Infraconsult, where he has worked since 
1990. He has headed up delta technology 
projects in the Netherlands and abroad, 
and has published many academic articles. 
Reedijk is a lecturer at TU Delft. “We need 
to ensure that many more young people 
continue to find their way into technology”, 
he tells KIVI engineering society. “Climate 
change presents problems, but these are also 
really great challenges.”

The new champion of the LDE Alliance 
(the partnership between the universities 
of Leiden, Delft and Rotterdam) is former 
NWO director and dean of Humanities, 
Professor Wim van den Doel. The 
task of this historian from Leiden is to 
strengthen the position of these universities 
in Zuid-Holland in academic teaching, 
groundbreaking research and innovation.
 

What do the plastic bike, the Ford 
Edsel and Colgate frozen lasagne 

have in common? All three are 
products that companies once 
confidently launched onto the 

market but quickly proved to be 
failures. The plastic bike – brand 

name Itera, from Sweden – was 
less stable than a normal bike, 

but actually more expensive. In 
the case of the Ford Edsel, the 

innovations department thought 
that drivers would think it cool 

to use buttons on the steering 
wheel to change gear rather than 

a gear stick. The only problem: the 
buttons for other functions were 
in the same place. If you wanted 

to sound your horn, you suddenly 
went into reverse. At Colgate, they 

were so persuaded of the merits 
of their own brand, they believed 
people would buy anything with 

the Colgate name on it, including 
lasagne.

The examples are from the 
Museum of Failure, the brainchild 

of organisational psychologist 
Samuel West. His museum 

appeals to our sense of humour, 
but actually does more than 

that. Companies like to focus on 
success stories. This makes sense 

– shareholders are unlikely to 
want to see a product flop. But, 

whatever organisation you work 
in, everyone knows that in truth 

most innovations do not become 
resounding successes. 

And you actually learn the 
 most from mistakes.

Start-ups - the theme of 
this edition - are the 

height of innovation. 
From nothing, the 

owners aim to launch 

a new product or service to make 
the world (or simply customers’ 
lives)  a little better. A famous 
example from Delft is the storm 
umbrella; the first time I held 
one in the wind, I thought ‘how 
amazing is it that in centuries 
of umbrella history, no one had 
come up with it before’. The 
Delft umbrella that lasts longer 
than one autumn breeze became 
an international success. Other 
great Dutch examples include the 
Electoral Compass (developed at 
VU) and Booking.com (University 
of Twente).
However, many start-ups do 
not become successful. There 
are numerous hurdles that can 
cause start-up staff to stumble. 
Insufficient money, a competitor 
beating you to it, the idea isn’t 
good enough, marketing is left too 
late, too long spent perfecting the 
product, insufficient time spent 
perfecting the product, personality 
clashes, a key employee jumping 
ship, getting ill or becoming an 
informal carer, failure to develop 
a business model that works, etc., 
etc.
I wish the very best for all these 
start-ups.  But if it doesn’t work 
out, please send your failed 
product to the Museum of Failure. 
Then all the other start-ups can 
learn from it – perhaps even more 
than from the successes, which are 
few and far between.

Tonie Mudde is science editor at 
de Volkskrant newspaper and 
studied Aerospace Engineering 
at TU Delft. 
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He’s never had any 
doubts about his 
choice of aerospace 
engineering. But 
after spending a few 

months at Dutch Space, Thijs Mathot 
started to wonder: what now? He 
decided to do a business degree in 
London and to explore a completely 
different industry. His new work took 
him to Mexico. There, the seed was 
planted that would ultimately lead 
to the start of his company Brighter 
Investment. 
In Mexico, Mathot met a school 
student who was unable to go to 
university despite his intelligence and 
good grades because he couldn’t afford 
the tuition fee and was unable to get a 
loan from the bank. Mathot and some 
colleagues managed to raise the funds 
to enable the boy to study. It seemed a 
modest sum compared to the potential 
outcome: a promising future for 
himself and his family.
The issue continued to preoccupy 
Mathot. “We live in a market 
economy”, he says from Vancouver in 
Canada. “How can you create value 
without financial resources? I spotted 
a business opportunity there.” Mathot 
looked at more than just good grades. 
He found out all about the Odin 
Development Compass, a method 
for testing people’s motivations. He 
wanted to find out which personality 
traits are the best predictors of 
whether a student will be successful 
and pay back his or her student loan. 
He put these indicators into a model, 
added macroeconomic data and came 

up with a number of scores. “There’s 
a link between these factors and your 
return on investment”, he calculated. 
“This is attractive for investors.”
Mathot decided to pursue the business 
model further and spoke to students, 
lecturers and banks in Africa, Asia 
and South America. At a university in 
Ghana, he met Richard Adarkwah and 
they became business partners. 

A crowdfunding campaign in 2014 
raised the capital needed to start up 
with 24 selected students. 
“A hundred students have now 
successfully completed the programme 
and there are 400 still studying”, 
says Mathot. “Only one has dropped 
out prematurely, because he got a 
scholarship and no longer needed a 
loan.” Brighter Investment works with 
nine educational institutes in Ghana 
(“We take a very critical approach to 
the education system”) and provides 
loans for all study programmes that 
create value for a student. “Such as 
engineering courses, shipping and 
nursing”, explains Mathot. “These lead 
quickly into a job with good earnings 
and are not too expensive. The fact that 
all of the participants are now repaying 
their loans is proof that it works.”
Mathot can see some areas for 
improvement. “Only 15% of 
participants are women. In poor 
countries, people give preference to 
sons who want to study. This is despite 
the fact that our research shows that 
daughters often prove to be better 
students. They have to combine 
multiple tasks from an early age and 
are highly motivated.”
The long-term aim of Brighter 
Investment is for local banks to take 
over the role. “Banks should include 
student loans in their package of 
services. Ultimately, graduates are an 
interesting market for them.” But that 
is still some way off. Brighter 
Investment is happy to welcome new 
investors.  DvG  

Alumnus Thijs Mathot came up with a business model that can predict whether a student 
will be successful. His company Brighter Investment provides loans to students from Africa.

THE FIRM

Name: 
Place of 

residence: 
Degree 

programme: 
Company: 
Founded: 

Number of staff: 
Turnover: 

In five years: 

Thijs Mathot
Vancouver  
(Canada)
Aerospace 
Engineering
Brighter Investment
2014
 7
3.5 million dollars
“This is a six billion dollar market 
with no competition to speak of – the 
possibilities are endless!”
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Top-level science 
for the world’s poorest

On Global Impact Day, people from across the world met to discuss water, electricity, healthcare 
and more. In just five years, a research community has emerged that is developing TU Delft's 

ingenuity in order to help alleviate hardship and suffering in Asia and Africa.

PhD student Md Annaduzzaman Kajol is working in a Delft lab on arsenic removal from the groundwater of Bangladesh. (See also the text box).
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The idealism – applying 
Western technology 
for the world’s 
poor – sounds well-
intentioned, but 
failure is common 

and the route to success is paved with 
pitfalls. Think of faulty water pumps 
that serve only as a reminder of good 
intentions or unusable equipment 
at a remote local hospital. Besides, 
TU Delft staff and students shouldn’t 
be pottering about in low-income 
countries, but developing publishable 
science that can really make a 
difference for people in such countries. 
With more than EUR 16 million in 
research funding and over 60 research 
projects, the TU Delft Global Initiative 
is proving successful in making a 
difference. So how are they doing that 
and how did it start?

Sustainable social impact
‘With all this knowledge and creativity, 
we shouldn’t restrict ourselves to 
fundamental science, but also do 
something to improve the living 
conditions of the world’s poorest, 
especially in the Third World.’ That 
was what Prof. Cees Dekker wrote 
to the then Dean of Applied Sciences 
Prof. Tim van der Hagen. Dekker 
had been inspired by Prof. George 
Whitesides who had developed cheap 
chemical chips for diagnoses in poor 
tropical countries. 
In Delft, he found an ally in ‘his’ 
deputy head of department Jennifer 
Kockx. At Aalto University in Finland, 
she had become acquainted with Aalto 
Global Impact, a program that applies 
research and education to achieve a 
sustainable social impact worldwide. 
She was looking to set up something 
similar in Delft.
Dekker and Kockx not only wanted 
to adopt the idea, but also improve 
it. They decided that the initiative 
needed the backing of senior 
academics, and brought in Prof. 
Huub Savenije for his expertise in 
tropical hydraulic engineering and 

Prof. Han Meyer for his experience in 
urbanism in delta regions. Later, Prof. 
Nick van de Giesen took over from 
Savenije when he retired. The Delft 
Environmental Initiative, then led 
by Van de Giesen, was renamed the 
Delft Global Initiative. That was on 1 
January 2015, which means that this 
year will see Delft Global mark its fifth 
anniversary. 

Greater focus
Delft Global Initiative projects must 
meet several conditions: 1. projects 
must always be demand-led; 2. they 
must involve collaboration with local 
partners; and; 3. the end product must 
not be a report – it must deliver a 
product or service, with measurable 
impact.
According to programme manager 
Claire Hallewas, there have been 
numerous projects in recent years. 
“We’ve now identified the areas and 
domains where we can really make a 
difference. 

Read more on page 32

A setup in Bangladesh of the Delft Globa Drinking Water programme led by Dr Doris van Halem.

Delft Global programmes and 
the programme managers:
•  Healthcare for All - Jenny 

Dankelman (Surgery for All 
– 3mE) and Jan Carel Diehl 
(Diagnostics for All - IDE)

•  Liveable Cities in the Global 
South - Marja Elsinga (BK) 
and Henk Jonkers (CEG).

•  Smart Affordable Sensors to 
Improve Resilience - Nick 
van de Giesen (CEG) and Kofi 
Makinwa (EEMCS)

•  Drinking Water programme - 
Doris van Halem (CEG)

 •  Airports in Disaster Areas - 
Bartel van der Walle (TPM) 
and Kenny Meesters (TPM)

•  Plastic Free Rivers - Wim 
Uijttewaal (CEG)

•  Clean Energy Access for All 
- Arno Smets (EEMCS) and 
Ralph Lindeboom (CEG)
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Affordable MRI
Modern MRI scanners are 
invaluable in hospitals, but cost 
millions. A cheaper magnet gives 
less reliable results and you need to 
add more data to get good images. 
Doctoral candidate Merel de Leeuw 
Bouter and mathematician Dr 
Martin van Gijzen are working on 
the complex mathematics needed 
to achieve that. There is already 
a working prototype, based on an 
LUMC design. This year, two are 
being built in the partner university 
Must in Uganda. The device is 
also being adapted there to cope 
with temperature changes and 
transport. One of its first diagnostic 
tasks is hydrocephalus (‘water on 
the brain’), a common disorder in 
babies that causes serious brain 
damage. Early diagnosis using 
MRI technology can prevent brain 
damage.

High-pressure pump 
In mountainous regions, the fields 
are often only on the riverside 
because pumping the water higher 
up is too expensive. Pratap Thapa, 
who co-founded the start-up aQysta 
and comes from Nepal, wondered 
if the movement of the water could 
be used to build up pressure. This 

is exactly what the rotating Barsha 
pump does. (Barsha means ‘rain’ in 
Nepalese). Rotating the water wheel 
builds up enough pressure in the 
hose to achieve 20 to 30 m in height. 
The pump floats in the river on an 
anchor. To reduce the risk for poor 
farmers, they pay using a fixed share 
of their harvest.

Electricity grid
If no electricity grid is available, 
people often put solar panels on 
their roof together with a battery 
in order to provide a limited 
power supply. Dr Nishant Narayan 
conducted research into how 
multiple households with solar 
panels can be linked together to 
create a local smart grid. Houses are 
linked together to a higher voltage 
via transformers. This reduces 
the number of batteries required, 
increases the power available (e.g. 
for a kettle) and makes the power 
supply reliable.

Arsenic removal
Millions of people in rural areas of 
Bangladesh have hardly any access 
to safe drinking water because the 
groundwater there is contaminated 
with arsenic. Arsenic is naturally 
present in groundwater and is 

toxic. In large concentrations it 
causes skin diseases and cancer. 
Delft scientists discovered that 
you can remove arsenic using iron 
that is also naturally present in the 
groundwater. In the Netherlands, 
this was done using a fast sand 
filter, in which water flows through 
a sand bed and a combination of 
screening and biology ensures the 
removal of impurities. PhD student 
Md Annaduzzaman Kajol of the 
group water management (Civil 
Engineering and Geosciences) (see 
pictures) investigates in the lab 
and in the field whether this is also 
applicable in Bangladesh. There the 
concentrations of arsenic are ten to 
one hundred times higher. If the fast 
sand filter works, this would enable 
arsenic removal from groundwater 
without the addition of chemicals or 
adsorbents.

We’ve introduced greater focus and 
defined five research programmes: 
Energy, Healthcare (Diagnostics and 
Surgery), Inclusive Cities, Global 
Drinking Water, and Smart Centres 
for Resilience.” Programme developer 
Roel Kamerlingh adds: “We started 
with a lot of great separate projects, 
as one should. But, eventually, you 
want to scale up certain areas that 

show genuine promise. This not only 
applies to research themes, but also 
the partner universities: in Kumasi 
(Ghana), Nairobi (Kenya), and Addis 
Ababa (Ethiopia).”

Global community
What’s the benefit in having a separate 
institution, such as the Delft Global 
Initiative? “We took on the role 

of a network”, explains Hallewas. 
“We get emails asking if we know 
someone in Addis Ababa for a new 
programme. Bundling a subject and 
all the associated networks really 
makes sense. The Global Initiative also 
creates a global community – there 
are now 250 TU Delft researchers 
who feel committed to Delft Global 
and some 500 students who’ve done 

What are Delft researchers working on?
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projects. We regularly meet up for 
lunch. It shows you how people learn 
from sharing ideas. Without a Global 
Initiative like this, students and 
researchers tend to stay within the 
faculty.”

Community
How do the founders feel about Delft 
Global, five years on? ‘I’m extremely 
proud to see how we’ve built up a 
strong Delft Global community,’ 
wrote Jennifer Kockx when she left 
TU Delft at the end of 2018. ‘And to 
see how the collaboration we aim to 

achieve with local partners is starting 
to bear fruit across numerous projects.’ 

Kockx is now a senior policy officer 
at the Ministry of Education, Culture 
and Science. Cees Dekker also now 

looks back on the development of 
Delft Global with some detachment, 
although he is still in charge of 
one project (diagnosing neglected 
tropical diseases). He also talks of an 
“impressive community that meets 
every month with the shared desire to 
do something good for the world”. 
  <<

3333

Kajol's research includes fieldwork. He is looking for a solution for the enormous concentrations of arsenic in the groundwater of rural areas in Bangladesh.

The end product must 
deliver a product or 
service with measurable 
impact
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At Milan's brand-new 
Medtech School, 
students take a six-year 
degree in medicine, and 
also obtain a Bachelor's 

degree in biomedical technology at 
the same time”, says Prof. Tim van 
der Hagen. “When they’ve graduated, 
the medical engineers will provide 
tailored care, applying their knowledge 
of such fields as gene therapy, AI and 
neurorobotics.”
Van der Hagen compares it to the 
degree in Clinical Technology launched 
by TU Delft in 2014. ‘Soon, behind 
every doctor, stands an engineer’, was 
the thinking behind its introduction. 
“Armed with the Medtech qualification 
from Milan, soon every doctor really 
will be an engineer”, he stresses. 
“It's a great example of what we 
call convergence: the integration 
of technology, natural sciences, 
biosciences and humanities in such a 
way that new specialisations emerge. 
Of course, it also happened in the past – 
think of biotechnology, nanotechnology 
or clinical technology: the merging of 
what were until then separate fields of 
work.” 
So not completely new, but definitely in 
vogue. Worldwide, convergence is seen 
as the best way of resolving complex 
social issues. Fundamental progress 
has been made in almost all separate 
disciplines in recent decades, often 
facilitated by advanced digitisation. 
“The idea is that combining all know-
ledge and research methods will open 
up new fields of science, in which we 
can achieve groundbreaking results 

faster”, explains Van der Hagen. “This 
will be crucial, because the challenges 
we face are urgent.” 

Cross-fertilisation
This is why the Dies Natalis saw the 
Executive Board announce plans to 
further intensify collaboration between 
the universities and medical centres in 
Delft, Leiden and Rotterdam. “Barriers 
between specialisations, departments 
and faculties need to be removed. This 
not only applies to universities, but 

also to others involved in research, the 
business community and government. 
The ecosystem required to make that 
convergence a success calls for cross-
fertilisation with ideas from our social 
partners.” 
By strengthening this partnership, TU 
Delft is building on previous successes, 
continues Van der Hagen. “We have 
been collaborating in the field of 
medical technology in the Medical 
Delta programme since 2006 and we 
established the Leiden-Delft-Erasmus 
alliance in 2012. I would even argue 
that, in this case, past results actually 
do provide a guarantee for the future. 
The call for change is coming from 

‘Convergence is the future 
of engineering sciences’

TU Delft is increasing its 
collaboration with the 

universities and medical 
centres in Rotterdam and 
Leiden. This will also have 
an impact on alumni, says 

Rector Magnificus Tim 
van der Hagen. “Ultimately, 

all of our initiatives aim 
to benefit society, even if 

it’s not always noticeable 
overnight.”   

 
TEXT: AGAATH DIEMEL 

PHOTO: SAM RENTMEESTER

‘Barriers between 
specialisations, 
departments and faculties 
need to be removed’
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our scientists themselves. It is our 
responsibility as the management to 
facilitate and give a further boost to 
the grass-roots initiatives that have 
emerged in recent decades.” 
Time will tell whether TU Delft 
ultimately decides to introduce its 
own version of the Milan degree. We 
have begun all kinds of joint initiatives, 
starting in medical technology. “As 
you know, healthcare faces major 
challenges”, says Van der Hagen. 
“The ageing population is causing 
demand for care to increase and costs 
to rise while at the same time there’s 
a shortage in healthcare personnel. 
This means efficiency needs to be 
improved. Of course, prevention is 
the most efficient, but if you need 
to undergo medical treatment, this 
should be tailored as far as possible 
to the individual patient. Both will 
soon be possible thanks to the digital 
twin: a combination of genetic profile, 
medical history, social and economic 
information, etc. In other words, 
big data, which will bring about a 
revolution in healthcare. It is one of 
the projects for which we are currently 

recruiting 34 post-docs, who will have 
a double appointment at both TU Delft 
and the Erasmus MC.”
There are also big plans for AI. In 30 
joint AI labs, researchers will focus 
on specific issues in the field of AI. 
“Material science, for example. The 
success of the energy transition will 
depend on new ways of converting, 
storing and transporting energy. We 
will need advanced materials for that, 
but most of what you design on paper 
will never work in practice. By testing 
them virtually, we can then choose 
only to pursue the most promising 
options.” 

Holistic approach
Social challenges, involving the 
climate, energy, water safety, 
circularity, health and mobility, are 
all interrelated, continues Van den 
Hagen. “This calls for a holistic 
approach. Shared cars and self-driving 
cars, for example, reducing the need 
for parking spaces. That means 
more public space and green areas, 
which in turn benefits air quality and 
biodiversity. Besides, vegetation can 

also help to store water and reduce the 
heat stress caused by climate change. 
We can design these public spaces in 
a way that encourages walking and 
cycling, a healthier lifestyle, in other 
words. This is exactly what we will be 
working on in the Rotterdam Delta 
region. In a network of living labs, 
we will be testing and putting into 
practice innovations of this kind in the 
port, at the airport and in residential 
areas of the city.” 
So, what differences will you as an 
alumnus notice? “All kinds, I’d say. 
Ultimately, all of our convergence 
initiatives should benefit society, even 
if it’s not always noticeable overnight. 
You will first notice it as a professional, 
whether you’re in research,  the 
business community or in government. 
Convergence is the future of 
engineering sciences. This is also 
an area in which you can rely on us, 
because through lifelong learning, we 
will do our best to keep you up-to-
date on the latest developments and 
knowledge. Never forget: TU Delft for 
Life!” <<

34 post-docs will have a double appointment at both TU Delft and the Erasmus MC.
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A nurag Bhattacharya first 
heard about TU Delft 
during an internship in 
Bucharest, Romania: “I 

met some architecture students from 
TU Delft, who told me about their 

flexible curriculum, where you could 
combine different design studios and 
modules in your programme. That 
kind of variety was new at the time; 
other universities offered more rigid 
programmes.” In 2011, he enrolled for 

a master track at the innovative Hy-
perbody research group. “Architecture 
connects technology and aesthetics 
but studying in India the aesthetic side 
was more prominent than the tech-
nological side. Aesthetic is important, 

TEXT: AGAATH DIEMEL  PHOTO: GUUS SCHOONEWILLE

‘Students can keep 
you up to date’

Now an architect at ZJA in Amsterdam,
 Anurag Bhattacharya has never lost touch with TU Delft. 

Anurag Bhattacharya: “Everybody interested in staying in touch should be allowed to do so, I believe.”
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Alumni
activities
 
At the moment it is unclear how long the 
measures to contain the coronavirus 
will last. This means that we may cancel 
events or organise them in some other 
way. We will communicate this in a 
timely manner and report on our website 
alumni.tudelft.nl.

11 June  
TU Delft for Life | Xperience Day

18 June  
DSC 1970 year reunion

4 July  
Karel Luyben Lunch Lecture | Bandung

 5 July  
Karel Luyben Lecture | Jakarta

but you should also be able to evaluate 
what you do. At Hyperbody, I learned 
how to script and how to develop tools 
that can be used for computational de-
sign and performance evaluation”, he 
remembers. 

Interact with students
Over the years, Anurag has stayed in 
contact with TU Delft. “TU Delft has 
recently started reaching out more ac-
tively to its alumni via mail, email and 
LinkedIn and so on, but I had never 
lost touch”, he says. “I kept in contact 
with my professors and was asked to 
give lectures to Hyperbody students. 
That is important to me. You need to 
interact with students to stay up to 
date with what is trending in the aca-
demic domain. You can get a lot of ide-
as from what students are researching. 
We also sometimes hire new people 
that way, so it is a win-win situation.” 
He is also a member of the Alumni Pa-
nel that serves as a sounding board for 
the alumni relations team. “The panel 
is made up of different age groups and 
faculties. We are asked for ideas and 
opinions on how the university should 
keep a connection to its alumni: what 
works, or the things we miss”, he ex-
plains. “It is very much an individual 
choice, but everybody is interested in 
staying in touch and should be allowed 
to do so, I believe. I still live in Delft, 
so for me, it is easy. But alumni living 
abroad sometimes also feel the need to 
keep a connection.” 

Lifelong learning
The relationship alumni have with 
their alma mater depends on age 
groups. “At the moment, I am intere-
sted in innovative research groups and 
meeting people whose skill set could 
be useful in our company. At a certain 
age, once you have achieved your own 
goals, you just want to give something 
back, without expecting anything in 
return. Though you find such ‘givers’ 
in any age group.” 
Lifelong learning is another key aspect 
of career growth. “In any profession, 
you have to keep up with the latest 
developments, whether through your 

university or any other means.” He also 
keeps learning through R&D. “I was 
lucky: ZJA has its own R&D division, 
so I can combine both my interests in 
research and practice. I am now wor-
king on how we use BIM and VR in ar-
chitectural design, not just to visualize 
your design to your clients, but as a de-
sign tool. With the help of interactive 
VR, you can judge the quality of design 
much better than traditional means 
of drawing, and even make design ex-
plorations.” 
If he could give his younger self – or 
current students – a piece of advice, it 
would be to do an internship. “It will 
help you understand how the con-
struction market works. Work cultu-

res also vary from country to country. 
In the Netherlands for example, you 
work in collaborative teams, whereas 
in India the process is less integral. 
That means that here you have to be 
able to convince other people about 
your ideas.” One of the first things 
he learned was that you also must be 
able to take criticism constructively. 
“Dutch people are very straightfor-
ward. That is not a bad thing: criticism 
can give you an early heads up if you 
are moving in the wrong direction be-
fore it is too late. Also, an internship 
helps you understand your shortco-
mings, so you can work towards your 
shortcomings. That way, when you 
graduate, you will be better prepared 
for the industry.”  

Are you inspired by this story?And do you 
also want to explore the possibilities for 
permanent involvement at TU Delft? Then we 
would like to get in touch with you. Send an 
email to: alumnirelations@tudelft.nl 

‘In any profession, 
you have to keep up 
with technological 
developments’

Get in touch
Questions, comments or ideas?
Email: alumnirelations@tudelft.nl 
Website: alumni.tudelft.nl
Community: tudelftforlife.nl   

‘TU Delft for Life’ is the online 
community for all TU Delft alumni. 
Expand your network, meet your old 
university peers and stay up to date 
on the latest news and events. Sign 
up on tudelftforlife.nl.  
You can also change your contact 
details and communication 
preferences there.
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“Biology, while mostly descriptive in the past, regards now 
the living matter as a substrate to be designed, tested and 

engineered with a technological purpose. At the same time, 
now more than ever, biologists have at their disposition a 

large number of high throughput technologies, resulting in 
a prominent increase in available data; not to mention the 

increasingly interdisciplinary momentum in which science is 
submerged. How are we going to communicate, 

we biologists, with physicist and chemists? How are we going 
to tackle with the vast amount of data that is being produced? 
How are we going to design new complex biological 
devices? The answer resides in mathematics and computer 
programming. This is why I believe that such disciplines 
must be strengthened in biology curricula to prepare 
students for the biology of the future.”

Algorithm designers should think 
more of the engineers who will 

implement their ideas.
Alexy Ilyushkin

Science is a lot like photography in that one can only be 
taught how to look, but not where to look. 

Siddhartha Mukherjee

European universities must lead the way towards an 
increasingly closer integration of EU members.

Jonás Noguera López

The more you know, the more you find yourself ignorant.
Lele Zhang

Never trust atoms.
Hao Yu

A multidisciplinary topic is characterized by a 
lack of consensus in terminology.

Ronald Bos

Libraries have become redundant as a result of 
digitalization.
Martijn Janssen

If ionizing radiation would be visible to the naked eye, 
nuclear energy would be more acceptable to the public.
Fulvio Bertocchi

HORA EST 

Too many 
choices reduce 
our happiness

Tim Becker

Mathematics and computer programming must be 
strengthened in biology curricula to prepare students 

for the biology of the future.  
Jonas Noguera López
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The social significance of technology is inevitable in tomorrow’s 
world. By including TU Delft in  your will, you will give new 
generations of students and scientists the opportunity to excel 
and make a positive impact on society. At Delft University Fund 
we gladly take the time to answer any questions you may have 
regarding  leaving TU Delft in your will.  

TEAM UP
WITH

EXCELLENCE

HEALING BURNS WITH MATHEMATICS
Every year, some 900 people are admitted to one of the three burn treatment centres in the 
Netherlands. The severity of their burns can cause life-long scarring, which can have a huge 
impact on their social life and result in physical impairments.

“WITH THIS 
RESEARCH I WANT 
TO CONTRIBUTE TO 
THE QUALITY OF LIFE 
FOR PEOPLE WITH 
SERIOUS BURNS.” 

PLANNING YOUR LEGACY

Fred Vermolen

 
DONATE VIA  WWW.UNIVERSITEITSFONDSDELFT.NL/BURNS

For more information or personal advice, please contact: 
Machteld von Oven via m.w.vonoven@tudelft.nl 

TU Delft Mathematician Fred Vermolen of the faculty of Electrical Engineering, Mathematics & 
Computer Science, is developing a computer model that can predict how a burn will develop over 
time. Once the model is ready, it will help doctors to decide on the best treatment option, thus 
preventing a great deal of suffering. Your donation will help Fred to complete his computer model.

Machteld von Oven
Relation Manager Legacies
Delft University Fund
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The lab of...
Applied Labs
For his graduation project, master student Daan van der 
Valk (integrated product design, Faculty of Industrial Design 
Engineering) investigates how sensors can be integrated into 
garments using certain patterns. He uses an industrial knitting 
machine for this purpose. “The idea is to make smart textiles, 
fabrics in which electronics are integrated. I'm developing a 
stretch sensor with which you can measure arm movements and 
breathing, for example. The goal is to register and track body 
performance unnoticed. I'm now focusing on medical and sports 
applications, but such sensors can also be interesting for the 
control of an exoskeleton, for example.” 


