
Turning 
Technology 

into Business

Edited by Niels Eldering

Business Cases from 
ten years of collaboration 
between RSM and ESA

This publication brings you a collection of 

fi fty-six exciting business ideas featuring space 

technologies for new uses on the terrestrial market. 

Whether it’s about how recycling technology in human 

space fl ight can power the fl ower auction in Aalsmeer, 

how 3D imaging from the International Space Station 

can help crane operators safely maneuver, or how a 

foldable structure to deploy satellite antennas can aid a 

booming windmill industry; each business case sparks 

the imagination and encourages you to take a fi rst step 

in what valorisation can do for your organisation!

www.esa.int/ttp

www.esa.int/bic

www.rsm.nl/cems 

23115_omslag_21x21.indd   1 18-08-14   10:33



56 Business 
Propositions

1 decade of  
 international  
 collaboration

10 challenges 
from Space

300 business students 
from all over the world

This publication brings you a collection of  
fifty-six exciting business ideas featuring space 
technologies for new uses on the terrestrial 
market. Whether it’s about how recycling 
technology in human space flight can power the 
flower auction in Aalsmeer, how 3D imaging from 
the International Space Station can help crane 
operators safely maneuver, or how a foldable 
structure to deploy satellite antennas can aid a 
booming windmill industry; each business case 
sparks the imagination and encourages you to 
take a first step in what valorisation can do for 
your organisation!

www.esa.int/ttp
www.esa.int/bic
www.rsm.nl/cems 

About the editor: Niels Eldering, an alumnus from the 
Rotterdam School of Management, Erasmus University, 
is employed by the European Space Agency and 
involved in technology transfer and the coordination of 
ESA’s Business Incubation Centres.
 
About RSM: Over the past 40 years, Rotterdam School 
of Management, Erasmus University (RSM) has firmly 
established its reputation as one of Europe’s leading 
business schools. RSM has a portfolio of top-ranked 
programmes, of which the MSc IM/CEMS is its pre-
experience flagship programme.

About CEMS: CEMS is a global alliance of academic 
and corporate institutions dedicated to educating 
and preparing future generations of global business 
leaders to enter into a multilingual, multicultural and 
interconnected business world through the CEMS 
Master’s in International Management.

About ESA: The European Space Agency (ESA) is 
Europe’s gateway to space. Its mission is to shape the 
development of Europe’s space capability and ensure 
that investment in space continues to deliver benefits 
to the citizens of Europe and the world. 
ESA’s Technology Transfer Programme inspires and 
facilitates the use of space technology, systems and 
know-how for non-space applications.

23115_omslag_21x21.indd   2 18-08-14   10:33



 Preface 5

 Introduction: The Importance of  
 Valorisation for Technology Transfer 6

Year 2005 – The Space Timer 11

 The technology 12

 The business cases 14

 Mobile Industry Solution 14

 Agenda Watch 14

 Global Prayer 14

 SMART Phone 15

 The Safety Timer 17

 Digiticket 17

 The Intelligent Fridge 18

Year 2006 - ASTRON  
Extreme Light Weighting 19

 The technology 20

 The business cases 20

 ZANTEC 20

 Light it up 22

 BASMEG 23

 Mobile Security Solution Ltd. 23

 AMM Wind 26

 NEXT 26

Year 2007 – Spectral Imaging 27

 The technology 28

 The business cases 28

 NANTROL 28

 Chromospectrum Solutions Argo-I 29

 LiCryS 31

 Endovision 31

 PipeCo 31

 Ciclopino 32

Contents

1



 CV-Defence 32

Year 2008 – 3D Imaging 33

 The technology 34

 The business cases 35

 3rD Eye 35

 Innomotion 35

 3-TECH 37

 RealRooms 37

 Tripl3 37

 OptiSPORTS 38

Year 2009 – the SIMPLE Device 39

 The technology 40

 The business cases 40

 Blue Moon 40

 SIMPLE 41

 EasyDoc 41

 Meating Quality 41

 DNAid 44

 GENE-US 44

Year - 2010 ESA Exoskeleton 45

 The technology 46

 The business cases 46

 ImPulse 46

 Hands on 48

 LifeRobotics 48

 ROUVA 48

 Aeolus Engineering Pte. Ltd 49

Year 2011 - MELiSSA Project 51

 The technology 52

 The business cases 52

 DECOmpose 52

 ZOOVER 54

2



 MiniTerra 54

 Organic Circle 54

 PureTech 55

 WeVision 55

 WAMA 56

Year 2012 - Deployable Tensegrity 
Structure 57

 The technology 58

 The business cases 58

 PlayGuard 58

 Tensegrity Windmill Technologies 59

 Sunflower Ltd. 59

 AstroJump 62

 Sarvest Enterprises 62

 Stage Wave 64

Year 2013 - Miniature High-Resolution  
Optical Spectrometer 65

 The technology 66

 SpectrAID 67

 Agrolytics 67

 Kalimera 67

 Innovark 70

 ClearTrack 70

 Instacare MobiDoc 70

3



Students working on their business cases in 
the Erasmus Centre at the European Space 
Space Research & Technology Centre  
(ESTEC) of the European Space Agency 
(ESA) in Noordwijk, The Netherlands.
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This publication brings you a collection of fifty-six 
exciting business propositions featuring space 
technologies for new uses on the terrestrial market. 
These business propositions were developed during 
the last ten years by Master-students in International 
Management (CEMS) as part of a cooperation 
between the Rotterdam School of Management 
(RSM) and the European Space Agency (ESA). Ten 
years ago, Dr. Willem Hulsink, associate professor 
at RSM, Erasmus University, and I began organising 
the ESA-CEMS seminar with the aim of giving master 
students in international business administration 
the same experience I had when I graduated from 
RSM and started working at the technology transfer 
office at ESA. Since then, bright young minds from 
the RSM and the Global Alliance of Management 
Education (CEMS) come on an annual basis to 
ESA's technology and research centre (ESTEC) in 
Noordwijk, the Netherlands, to take up a challenging 
space technology with the goal of turning it into 
exciting business propositions. This booklet provides 
an overview of these propositions with the aim to 
inspire students, innovators, entrepreneurs and also 
technology transfer and valorisation officers in industry 
and governments. 

I would like to thank the RSM/CEMS programme 
management team; Patricia de Heer, Marlies Koolhaas, 
Gina Kim and Frieda Franke, for organising the seminar 
every year with the same fully fuelled dedication.  

Preface

I would like to thank Wim Hulsink, who ignited this 
seminar with his entrepreneurial inspiration and fire and 
Bas Jan Veldhoen, who added a number of tweaks 
to the seminar such as involving students from Delft 
University of Technology to support the business 
students on the technical side of the cases; a great 
way of bringing together business and technical 
students early in their professional careers. A thanks 
also goes out to the inventors and technical experts 
from the various organisations offering their technology, 
time and insights for the case studies, and to my 
own colleagues here at ESA and the ESA BIC for 
being such a good host to this seminar. I would like 
to thank the RSM academic board: especially Rene 
Olie, Anne van de Graaf and Eric Waarts, as well as my 
own management board at ESA for their support and 
endorsement of this joint undertaking. Finally, a special 
thanks goes out to Daniel Katerberg, who has collected 
all the business cases and condensed them into what 
you’re reading today.

Most of all, I would like to pay tribute to the bright 
students who relentlessly came up with the creative 
ideas presented in this booklet, despite the late hours 
of work and the typical Dutch lunches! 

Niels Eldering
Summer 2014
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Introduction: 
The Importance of Valorisation  
for Technology Transfer

Successful technology transfer is often a journey 
that starts with a market opportunity craving for a 
technological solution by somebody who has the 
perceptiveness and craftiness to engage into that 
journey. Whilst there are ample entrepreneurs, high-
tech based firms and innovation divisions out there to 
exploit technology, the challenge is to firstly find those 
promising technologies. Universities are setting up 
valorisation programmes, institutions are drawing up 
technology transfer offices and not uncommonly, large 
corporations engage into open innovation strategies. 

The “lifeblood” in these programmes is actually 
people – people such as commercial technology 
brokers, technology transfer officers, the staff and, as 
you will read in this booklet, graduate students from 
universities. They screen the market for its needs, 
communicate the attributes of the technology and, 
together with the user community, valorise the true 
potential for exploitation. 

Before one can embark on the valorisation journey 
however, the technology must be documented and 
real. The technology can be patented or published 
in academic papers and may already be utilised for 
a specific use within industry. For example, in the 
space industry the technology of Ceramic Matrix 
Composites (CMC), also known as fibre enforced 
composites, is used to shield spacecraft from the 

extreme heat at re-entry into the earth’s atmosphere. 
It is also used in lightweight engine parts of a rocket, 
such as the nozzles, whilst keeping resilient to the 
high flame temperatures. Classic ceramics (yes, 
ceramics as in pottery) have good heat propositions 
but are very brittle. In the space industry, brittleness 
is not something you would like to have due to the 
incredible forces that are unleashed during the launch 
of a rocket. Fibre enforced ceramics such as carbon 
fibre based CMC’s are very resistant to sudden heat 

By Niels Eldering, MSc
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shocks (e.g. the ignition of an engine) and mechanical 
shocks (e.g. heavy vibrations during the launch of 
a rocket or the re-entry of a space craft), yet at the 
same time, these ceramics are very light and reusable. 
This is particularly interesting for space applications 
because light weighting a rocket leaves more room for 
payload you can bring on-board the space craft, and 
reusability is cost saving when you would like to use a 
space craft multiple times, as in the case of a space 
shuttle. 

Heat resistance, robustness, lightweight, reusability; 
these are attributes which are also interesting for 
a range of applications in other markets like the 
car industry, where breaking systems have similar 
challenges, for example.1 This brings us to the 
next step in the valorisation process: how can you 
communicate these benefits to the appropriate 
markets? After all, you need to know whether this is a 
solution other markets actually need. 

In order to understand the market’s needs, technology 
transfer programmes typically deploy a combination 
of market-pull and technology-push strategies. First, 
you need to investigate and understand the current 
state-of-the-art technology of a particular industry 
and what technical challenges it needs to overcome. 
Once that’s accomplished, you dive into the university 
or company’s technology portfolio2. Once a suitable 
technology has been identified, that technology is 
promoted to the market in order to receive feedback. 
Perhaps the technology needs to be adapted for 

a certain use, or it needs to be fitted within a new 
set of technologies that build up the product. This 
is where market-pull and technology-push come 
together. Once there is an evident market-pull, the 
technology can be pushed as a relevant advancement 
reinforcing the market-pull again. It also means that 
there has to be interaction between the originator of 
the technology and the exploiters on the receptive 
market. These exploiters are, for example, the 
innovation managers of firms or entrepreneurs seeking 
to transform them into a new business opportunity. 
The interaction can go directly between the originator 
and the exploiter, or mediated via technology transfer 
programmes or commercial technology brokers3. The 
output of this interaction provides input for the last 
step in the valorisation process: quantifying the added 
value and actually transferring the technology to a 
new application.

Quantifying the added value is important in order to 
put a price tag on the technology for both exploiter 
and originator. It also provides an indicator for the 
value of the valorisation process itself, i.e. how much 
value the valorised technology brought to its new 
application. From here, the technology in its new 
product may either become part of a new product 
line in a well-established company, spin out as a 
new company from its originator, be exploited by 
an entrepreneur in a new technology-based firm, 
or simply live its life as part of a patenting strategy 
delivering royalty income to its originator. Technology 
transfer programmes support this process by offering 

1  It has to be said that this example in reality is much more complex. There are many sources where similar technologies or ideas are popping up. 
The fact that Mendeleev published the periodic table first, for example, doesn’t mean that there weren’t others who actually had the same idea 
around the same time, such as the German chemist Lothar Meyer and the British chemist William Odling. Similar like inventions being realised by 
different inventors simultaneously, valorisation is seeing multiple entities attempting to bring similar solutions to the market. CMC’s have various 
sources where the technology is being developed and already promoted to the market at an early stage. As such, the valorisation process can 
also be competitive as other organisations work hard to get virtually the same technological solution valorised to the market arena.

2  In the case of the European Space Agency’s Technology Transfer Programme, it is actually representing not only its own technology portfolio, but 
also the technology portfolio of the space industry overall.

3 I.e. consultancy firms specialised in technology transfer. 
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The Erasmus Centre is a visitor centre 
for industrial partners to showcase the 
possibilities of a space flight.
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4  The Netherlands Organisation for Applied Scientific Research TNO for instance is using a holding company, TNO Companies, to follow through the 
technology transfer process. 

5 Here, ASML provides the classical case example as spin-off from Philips.
6  This really exciting example of technology transfer can be found as a web article on:  

http://www.esa.int/Our_Activities/Technology/TTP2/Planet_hunter_sharpens_eye_surgery.
7  Dr. Dap Hartmann from the Delft University of Technology (TU Delft) has successfully set up the course Turning technology into business where 

students actively valorise TU Delft patents for course credits.
8  IBM’s Extreme Blue programme is a good example here and also the EADS company DutchSpace, who actively involve interns to look for  

spin-off potentials in their technology portfolio.

manpower and financial means to do, for example, a 
demonstrator study or by offering business incubation 
support where specifically start-up companies are 
nourished in becoming self-sustainable. Research 
organisations not uncommonly engage into 
prototyping through the set up of joint ventures, 
together with future exploiters of their technology.4 
Similar to incubation, larger firms may engage into 
Open Innovation strategies where a technology 
is spun off into a new company, sometimes even 
becoming a supplier to the originating company5.

Technology transfer is often easier when the 
technology has already demonstrated its use and thus 
its value in other highly visible industries. It becomes 
more difficult if the market where the technology 
is used is not so known to another market that 
may very well benefit from the same technology. 
In my example of Ceramic Matrix Composites, the 
aerospace market is not so far from the automotive 
market. However, if you take the example of how 
technology developed to stabilise testing rigs for 
specific space instrumentation is used to improve eye 
surgery6, it is not such a straightforward transfer at 
first glance. Hence, it is very important to make the 
potential added value of a technology visible to the 
markets, especially those unaware of the technology. 
International agencies such as the European Space 
Agency use technology transfer programmes to 
support feasibility and demonstrator studies in 
which the technology originator and the exploiter are 
encouraged to work together to define the benefits. 

Universities have a similar approach and can utilise 
researchers, academic staff and students to conduct 
valorisation research7, much like companies utilise 
students for in-company valorisation projects8. 
Although commercialisation is what makes successful 
valorisation, creativity is what propels a technology 
to its new market in the first place. Visionaries, 
entrepreneurs and the bright young minds from 
universities share the ability to look creatively at new 
markets and link promising technologies to them.  

In the following pages, I hope the cases drawn up by 
business students from all over the world inspire you 
as they inspired the people and organisations involved 
over the last ten years. Students were supported by 
academic lecturers, business professionals and also 
the potential customer, who often provided feedback 
or offered internships and in-company projects. 
Whether it is about how recycling technology for 
human space flight missions to Mars can power the 
flower auction in Aalsmeer, how 3D imaging from the 
International Space Station can help crane operators 
maneuver more accurately and safely; or how a 
foldable structures to deploy satellite antennas can 
aid a booming windmill industry; each business case 
sparks the imagination and encourages you as reader 
to take a first step in what valorisation can do for your 
organisation! 
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2005

The Space Timer



2005  2006  2007  2008  2009  2010  2011  2012  2013

The first case study was special with a 
seemingly simple technique. To quote NASA 
about this technology: “Who has ever seen an 
astronaut in space with multiple watches?” 
While, some astronauts actually do have a 
second watch that note the local time of their 
loved ones, overall it is very unlikely that an 
astronaut carries around multiple watches for 
all their different activities on board the ISS. The 
solution is to have all time measurements made 
with one watch: The Space Timer.

The technology
The space timer is an invention by ESA astronaut 
Jean-Francois Clervoy and patented in 2004. The 
space timer – or space watch – not only must keep 
track of multiple times, it also has to undergo many 
tests to check whether the watch is suitable for use of 
critical space missions. No one would like to imagine 
what would happens if an astronaut is allowed to 
exit the airlock in ten minutes but at minute three his 
watch stops working. The space watch has five basic 
functions: 

1. mission elapsed time, such as time until or since, 
departure or arrival, in hours, days, minutes, and 
seconds;

2. phase elapsed time, such as time until or since, 

orbital maneuver burn, satellite deployment and 
airlock opening or docking;

3. easy change of time zones;
4. multiple time zones;
5. regular time, timer function and chronograph 

functions.

Each watch must also have the following specifications:
- GMT as the master time reference;
- multiple forward or backward time counters based 

on duration or date;
- multiple, differentiated alarms within the different 

time scales.

With the technological information described in the 
previous section the CEMS students were asked to 
write a business plan to exploit the possibilities to 
introduce a smart watch on Earth.

All the groups’ business 
ideas turned out to focus on 
organising and comforting 
day-to-day hassles such as 
combining all the agendas. 
With the knowledge of today 
we can certainly state that 
the resulting business plans 
were a good prediction of 

The Space Timer
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An astronaut outside the International 
Space Station at work on the Zvezda 
module.
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2005  2006  2007  2008  2009  2010  2011  2012  2013

the innovations that are on the market nowadays such 
as the Pebble watch, organiser applications on smart 
phones and even intelligent fridges, which are a hot 
topic today in the consumer food retail business. 
Source: www.getpebble.com

The business cases

Mobile Industry Solution
It’s hard to imagine today, but in 2005 most 
businesspeople carried an organiser or agenda book 
in addition to their phone. This specific business 
plan solved the issue of requiring multiple devices 
by creating a smart watch. “The core value of the 
product lies in the concept of combining the functions 
of an organiser with the mobile phone’s mobility  
and ease of use.” The smart watch combines the 
several features to create a high value perception  
of the prospected customers, the businessman:  
(1) Synchronisation with PC software, (2) remote data 
transmission and system updating, (3) time zone 
automatic change, (4) alarm and warning system and 
(5) control of time spent on different activities. 

To introduce this product to the market there is a 
focus on the strong points of this product: (A) The 
bundled solution, (B) user friendliness and (C) the 
integration with other users. 
After moderate losses in years one and two and the 
first profit in year three, the prospected revenue after 
six years is estimated at € 9,600,000 with a total profit 
of € 1,436,136. 

Agenda Watch
Another business case proposed by one of the groups 
also features a watch as a tool to organise one’s 
business activities. Imagine being in a meeting and your 

manager is constantly busy with his phone to check 
his next appointments. This distracts everyone in the 
meeting room and doesn’t leave a good impression, 
but on the other hand, the manager does not want 
to be late to his next appointment. To overcome this 
issue, the Agenda Watch was designed with the 
following purpose: “Our product idea faces the needs 
of businesspeople for convenience and discreetness by 
combining a traditional item like a wristwatch with the 
functionality of organisers available on PC’s and Palm 
computers.”
Source: business plan “Agenda Watch”

The main feature of the Agenda Watch is the easy 
connectivity between different devices such as a PDA 
or computer. Furthermore, it contains positioning 
software such as GPS, and the watch is designed 
to be in line with current fashion trends. The Agenda 
Watch has an actual time display and can be flipped 
over to check up on upcoming appointments. The 
target group is businesspeople who typically need to 
schedule multiple appointments on a daily basis. The 
total start-up cost is estimated at € 20,000,000. In the 
second year revenues are already estimated at  
€ 30,000,000, steadily growing to € 90,000,000 by 
year five with a stable profit of € 13,500,000.

Both Agenda Watch and Mobile Industry proposed 
products that can be found on the market today 
such as Samsung’s smart phone watch combination 
introduced at the end of last year. Pebble also found 
its way to the market with Kickstarter, collecting an 
investment of $ 10,000,000. 

Global Prayer
In the life of every Islamic prayer the Namaz plays 
an important and essential role. A 20-minute ritual 
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2005  2006  2007  2008  2009  2010  2011  2012  2013

carried out five times a day, the prayer involves an 
exact procedure where one must face the holy city 
of Mecca at a particular time of the day, depending 
on the location and phase of the moon. Furthermore, 
the time to pray is not the same in every city. For 
example, praying in Ankara starts five minutes earlier 
than in Istanbul, even though both cities are located 
in the same country and time zone. The mosques 
in Islamic countries usually remind people to pray 
by a Muezzin and can estimate the praying times by 
experience, but if you are a travelling Muslim or do not 
live in an Islamic country, how would you know the 
local prayer time? According to this group of students, 
the solution is the Global Prayer, a watch offering a 
convenient solution by using the latest satellite and 
space technology. The watch allows one to honour 
these traditional holy rituals regardless of where one is 
located. The Global Prayer (1) automatically adjusts to 
the time zone based on GPS, (2) displays all five times 
to pray, (3) offers a countdown to the next prayer and 
(4) integrates a compass to Mecca. Those functions 
all support the unique selling points of the global 
prayer: (a) The watch saves time, (b) provides the 
reassurance of timely praying, and (c) helps determine 
the eating times during the Ramadan.

As two cheaper competitors already exist, the Global 
Prayer is marketed as an upscale product that is both 
a good looking and useful tool to help one pray at 
the correct time and in the right position. The target 
groups are mainly airplane commuters and those 
waiting in international airports such as Abu Dhabi 
and Al Ain. During the introduction of the Global 
Prayer, the main selling points will lie in its high quality, 
ease of use and innovative concept. The prospected 
revenue in year one is estimated at € 2,363,200, 
reaching € 8,152,000 after three years. The team 

anticipates a profit of € 703,388.88 after the first year 
and € 2,977,866.60 after three years.

Over the last few years, several manufacturers have 
introduced an Islamite prayer watch while several 
apps with Global Prayer’s same function have 
also been developed with the emergence of the 
smartphone.

SMART Phone
The mobile phone is an object that is used (and 
dropped) frequently, so it would be logical to create 
a phone with a durable but attractive shell. That is 
exactly what SMART Phone is: “In accordance with 
the latest developments in the design of heavily-used 
technical products, our device is covered with a highly 
resistant, premium metal material. This sturdy material 
guarantees high resistance against any kind of shock 
while offering an exquisite design.” Not only is the 
casing of the phone strong, but the inside contains 
new features such as: (a) wireless internet access, 
(b) a strong camera, (c) advanced agenda functions 
and (d) a Schedule Updates System (SUS) (a unique 
feature inspired by the Space Timer to allow the user 
to carry it anywhere, even in the harsh environment of 
space).

The SUS is a combination of the online agenda such 
as Microsoft Outlook and various internet sources 
like train departure and flight arrival times. The SUS 
automatically updates the appointments according 
to the most updated departure and arrival schedules, 
and the advanced agenda increases the possibilities 
of the phone with options such as a countdown to 
important appointments. 
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The Zvezda model in the Erasmus Centre  
at ESTEC.
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2005  2006  2007  2008  2009  2010  2011  2012  2013

The target groups for the Safety Timer are truck 
drivers, bus drivers and logistic companies that would 
like to have an accurate estimation of delivery time. 
The market price of the Safety Timer will be € 90. 
Based on this figure, the revenue in year one and two 
are both estimated at € 194,284.82. In year three the 
revenue doubles to € 388,569.60 with a small profit of 
€ 5,646.00. 

Digiticket
Many of us have had the experience of missing the 
train because we had to stand in queue at a ticketing 
machine. With the Digiticket, you can avoid this delay 
by purchasing your ticket digitally through your phone. 
The Digiticket provides a service that can be added 
to any mobile phone to buy your tickets either upfront 
or on your way to the train station. In the future, you’ll 
even be able to purchase it after you’ve boarded the 
train. The Digiticket therefore increases flexibility in 
using public transport.

The Digiticket will be an add-on to any sim-card, and 
the sim-card will work as a transmitter of the data on 
the chip so that whenever you near a certain platform, 
it will automatically check you in. Furthermore, 
if you have a long-term transportation card, it will 
automatically send you a text message to warn you 
that it is running out. The potential customers of the 
Digiticket are people who frequently travel with public 
transport and businesspeople who do not have time 
to wait and buy a ticket. The initial investment for year 
one will be € 530,663 with a revenue of € 750,000. The 
company’s goal is to increase the revenue every year, 
reaching an estimated € 10,000,000 after five years.

Whereas in 2005 this might have appeared futuristic, 
nowadays we are all accustomed to the ease of 

Marketed at € 1,000, the product is geared towards 
businesspeople with a larger disposable income.  
The company estimates a potential revenue of  
€ 50,000,000 in year one with a total revenue of  
€ 7,000,000 based on 50,000 sales of € 1,000. In 
year two, the revenue increases to € 52,500,000 with 
a profit of € 8,480,735, whereas in year three the 
revenue decreases to € 51,000,000 with a total profit 
of € 10,003,684.

The Safety Timer
Trucks are involved in twenty-nine percent of all 
traffic accidents occurring in the Netherlands, and 
in eighty percent of those accidents, human error is 
the cause. In 2004 and 2005, one of the most cited 
reason of accidents happening were daydreaming, 
which mostly results in a lack of attention and is 
and is more likely to happen after a long period of 
uninterrupted driving. Even though bus and truck 
drivers are obligated to have a chrono-tachograph 
in the truck or bus, it is a passive device that does 
not actively support the driver to stick to the safety 
plan.

To increase road safety and decrease the amount of 
fines for the driver, the Safety Timer was developed 
by one of the student groups. It is not the same 
as a chrono-tachograph; in fact, the Safety Timer 
has several extra options such as: (a) accurate 
measurement to the next obligatory stop, (b) time 
zone automatic change and (b) a countdown function. 
Furthermore, the safety timer can accurately estimate 
the time to a certain destination including the safety 
stops. Therefore the companies can be very accurate 
in estimating the delivery times. 
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checking in with a public transport card. We can buy 
train tickets online, even putting certain long-term 
public transportation purchases on a personalised 
chip card. The Digiticket was another good indicator 
of the need for an overall system that would increase 
the ease of using public transport.
Source: www.ns.nl

The Intelligent Fridge
Anticipating that fast-moving consumer goods such 
as food in supermarkets will be tagged with Radio 
Frequency ID’s, this student group thought about 
an intelligent refrigerator that registers the expiration 
dates of the products placed in it. This way, the 
refrigerator can provide alerts to the user as to which 
product is almost out of date. The team went a step 
beyond by even combining the expiration data, timing 
it accordingly, and coming up with recipe suggestions 
based on the refrigerator’s remaining contents. The 
Intelligent Fridge also auto-connects to the internet 
and orders the more commonly used items from 
the supermarket when they are out of stock. The 
business plan’s strategy is to approach high-end 
fridge manufactures and offer the approach as part of 
the company’s business. 

Interestingly, supermarkets and the food industry are 
currently discussing E-commerce strategies for their 
food products and customers. The Intelligent Fridge 
idea fits neatly into this discussion, and perhaps 
through utilisation of time and location (such as the 
capabilities of a smartphone), it could be a viable 
solution.
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ASTRON Extreme Light Weighting
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more sides to form an efficient structure that suits 
the requirements of the design such as size, weight, 
stiffness and strength. 

ASTRON Extreme Light Weighting is used in three 
main applications:
1. in small structures to maintain stiffness;
2. in large structures to reduce weight;
3. in thin-walled structures to reduce buckling.

The business cases

ZANTEC
Due to the technological advancements of the ICT 
market, semiconductors have become increasingly 
important for the industry. The semiconductors are 
made with photolithography, which is a process that 
uses light beams and optics to print an image on an 
item. For this process, a fast-moving and precise 
aluminum platform is used in which the to-be-printed 
semiconductors are installed. This platform moves 
precisely and extremely fast on air bearings. 

ZANTEC introduces a method to decrease the weight 
of the aluminum platform, which leads to a reduction 
of heat production and requires less power. This 
invention decreases the total size of the machine, 
making it cheaper than expanding the lenses.

In 2006, the second block seminar was organised 
in cooperation with the Netherlands Institute for 
Radio Astronomy (ASTRON), whose overarching 
goal is to realise discoveries in radio astronomy. 
More specifically, ASTRON wants to design and 
develop innovative machines within a technical 
laboratory to support the science of astronomy.

ASTRON does have a Technology Transfer 
Organisation, AstroTech Holding, which supports the 
spin-off of ASTRON’s technologies. AstroTech Holding 
requested the support of this year’s CEMS students to 
take up the challenge of ‘Extreme Light Weighting’. 

The technology
Extreme Light Weighting changes the structural 
design of traditional materials like aluminum, and 
ASTRON has used this method successfully on 
light weighting the heavy mirrors used by the large 
telescopes in Chile. Using patented algorithms, 
the structure imposed on the aluminum is done 
by a 5-axis milling machine. With the 5-axis milling 
technology shown depicted hereunder, it is possible 
to move the tool to a relative position and direction 
in relation to the object. This functionality is being 
used to create large internal volumes (pockets) by 
milling/grinding through a small entrance hole, and 
the next step is to create the pockets from two or 

ASTRON Extreme Light Weighting
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Students gathering around a robot arm 
featuring in the business case study of the 
ESA Exoskleton.
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ZANTEC has two options of approaching the market: 
(1) with a licensing system or (2) through cooperation 
with an existing company. In the first option, ZANTEC 
offers to improve the production for the interested 
company for a license fee of € 250,000 per year. In 
the second option, ZANTEC designs an individual 
platform to the interested company. The company 
would have to pay € 50,000 per designed platform, 
per year, but the company will get a discount over 
time of thirty percent, twenty percent and ten percent. 
Over a period of five years, option one will generate  
a revenue of € 2,623,600 with a total profit of  
€ 1,641,240. Measured over the same period, option 
two will generate a revenue of € 1,615,000 with a 
total profit of € 76,100. After comparing both options, 
ZANTEC has decided to pursue option one, which will 
result in a higher profit and lower production cost, but 
also a higher risk. 

Light it up
Since the release of the The Fast and The Furious 
movie in 2001, the car-tuning industry has drastically 
increased in value. In Germany alone, the total market 
value was approximately € 4.6 billion while in the 
United Kingdom the market value was approximately 
€ 4.2 billion. Tuning your car does not go without 
consequences, however, as the tuning parts 
increase the weight of the car. The second CEMS 
group sought to solve this issue by offering the light 
weighting technology for the roll bars, therefore 
decreasing the weight by 15 kilograms compared to a 
normal roll bar.

The lightweight roll bars would have several 
advantages when compared to the currently-used 
roll bars: (a) up to ninety-five percent reduction in 
weight while still maintaining stiffness, (b) the milled 

structures maintaining both covers, (c) the resulting 
monolithically structures being more resistant to 
vibration, (d) better heat transfer – shorter cooling time 
and (e) increased freedom of design compared to old 
technologies. These advantages make it possible to 
apply more tuning features to one car than has been 
previously possible. However, the main disadvantages 
are the high price for the lightweight roll bars and the 
fact that only a limited amount of structures can be 
produced.

The company focuses mainly on the German tuning 
market, specifically the German man between the 
ages of eighteen and thirty who are passionate about 
car tuning, as well as the manufacturers involved 
in creating more brand awareness. In year one, 
approximately 1,000 roll bars will be sold at a price  
of € 420, which results in a total revenue of  
€ 420,000. However, the costs outweigh the revenue 
which results in a loss of € 55,000 in the first year. In 
year two and three, the forecasted sales are € 5,000 
and € 10,000, resulting in forecasted revenues of  
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can be quite heavy. Security Solutions Ltd. therefore 
focuses on making non-military equipment light and 
flexible with the main purpose of “providing flexible, 
high-quality solutions for security organisations 
operating in the defense industry”. Mobile Security 
Solutions Ltd. primarily targets: (a) transportation 
cases for highly sensitive, field-operating equipment, 
(b) mobile antennas, (c) helmets and (d) protection 
shields.

The main advantages of the Extreme Light Weighting 
technology and the application of Mobile Security 
Ltd. solutions lie in that it: (a) is extremely light weight 
and easy to carry in all conditions, (b) tough and 
resistant to shocks during rough handling, (c) stable 
in extreme temperatures, (d) resistant to corrosion 
from acids and alkalis while being easy to clean, 
(e) resistant to scratches and scuffs, (f) water, sand 
and dust resistant, (g) fitted with foam cushioning 
for delicate equipment, (h) provides protection from 
environmental hazards and (i) easily customisable to 
specific needs.

Mobile Security Solutions Ltd. aims to kick-start their 
business by securing contracts with two providers of 
the equipment cases for transport. After their name 
is coupled with these key providers, they will increase 
their domain and expand by giving other customers 
and companies the right to use their technology in 
exchange for royalties. The income statement for the 
first six months is split into three scenarios: (1) the 
highly critical scenario, (2) the pessimistic scenario 
and (3) optimistic scenario. The total revenue is 
forecasted at (1) € 182,280, (2) € 148,224 and  
(3) € 222,336 respectively with a total profit of  
(1) € 11,066, (2) € 13,577 and (3) € 15,021.

€ 2,100,000 and € 4,200,000, respectively. Fixed 
costs can be allocated over more products, which 
results in a profit of € 325,000 in the second year and 
€ 675,000 in the third year.

BASMEG
Buildings and skyscrapers are getting higher and 
higher with no limit in sight. Living on the 325th floor, 
for example, undoubtedly requires an elevator. If the 
elevator is made purely of aluminum, however, would 
it still be too heavy to get to the floor of such great 
height? 

To solve this problem, BASMEG applies the Extreme 
Light Weight technology to elevators to keep the 
same strength and applicability while decreasing the 
elevator’s total weight. The main advantages of using 
Extreme Light Weighting are less energy consumption 
and the possibility of attaining greater heights.

BASMEG wants to capture the market by cooperating 
with one main company: OTIS. OTIS has twenty-
seven percent of the total elevator market, which 
means their revenue is approximately € 9.6 billion. 
BASMEG has three possible scenarios, where the 
best revenue scenario is € 3.6 billion and the worst is 
€ 1.2 billion; a profit varying from € 172 million in the 
best scenario to € 57.6 in the worst scenario.

Mobile Security Solution Ltd.
The defense industry worldwide has a total value of 
approximately $ 950 billion, and many companies are 
involved in this changing industry. Formerly, troops 
were deployed en masse within crisis areas, but more 
recently tactical units are sent in with smart tactics 
and infiltrations. These specialised soldiers have to 
carry both military and non-military equipment, which 
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Students having a 3D experience of the 
International Space Station.
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AMM Wind
The Netherlands is traditionally known as a country 
of windmills and is still known for modern windmills, 
or energy turbines. The turbines already stand at 
an impressive height, but with the ongoing battle of 
clean energy, the need for turbines to reach even 
greater heights is a realistic demand. However, the 
turbine heights have reached a limit within their 
current design. AMM Wind has the solution to break 
that limit by building turbines “further and higher 
up to achieve more generator power” with “high-
performance blades that exploit the wind energy to 
its fullest”. 

The advantages of the new rotor blades are mainly to: 
- lower rotational inertia which contributes to blades 

accelerating faster when winds pick up;
- optimise aerodynamic efficiency of the rotor in light 

winds;
- ease transport and allow assembly just before the 

installation process;
- aid the installation process by requiring lighter 

transport machines (cranes, trucks) and reducing 
disruptions on local roads (which will lead to further 
cost reductions);

- create the possibility to install larger devices in 
remote and difficult to access areas where it is 
either impossible or too costly to transport larger 
elements.

AMM Wind faces one direct competitor, but with their 
substantial benefits the company does not expect any 
problems by targeting the market of wind turbines.  
The company compares three scenarios: (1) optimistic, 
(2) pessimistic and (3) optimal. Revenue varies from 
€ 8.1 million in the most optimistic scenario to  
€ 2.4 million in the most pessimistic scenario. 

NEXT
An estimated sixty million people play golf worldwide, 
spending around five billion dollars on golf equipment. 
With new light weighted golf clubs, NEXT makes it 
possible to translate this light-weight technology into 
a stronger swing by the golfer, as well allowing easier 
mobility around the golf course!

NEXT’s product design is based on three different types 
of heads and three different shafts, which increase 
the number of possible golf club combinations. The 
main market targeted by NEXT is the German market, 
which has the highest growth potential. NEXT’s golf 
club offers superior quality and exclusivity amongst its 
members, and it is ambitious with the goal of having 
fifty percent of all golfers golfing with their clubs within 
five years, reaching the break-even point within two 
years. In year three, the prospected revenue is  
€ 3,640,000 with a total profit of € 1,439,760 and a 
selling price of € 3,500 per golf club.
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In 2007, the company Space Colour Systems from 
ESA's Business Incubation Centre in Noordwijk 
brought its rapid spectral imaging technology 
to the case study. Spectral imaging has a 
variety of applications in space, ranging from 
earth observation systems to special cameras 
measuring biochemical processes in experiments 
done in microgravity. Space Colour Systems' 
mission is to bring its high-end spectral imaging 
filters designed for space to terrestrial markets.

The technology
Spectral imaging literally changes our view of the 
world by making it possible to see the wavelengths 
of bio-chemicals and colour abnormalities that are 
not visible to the naked eye. Traditionally, spectral 
imaging cameras for industrial applications – e.g. fruit 
sorting machines or medical scanners for detecting 
skin anomalies – make use of a mechanical filter disc 
which moves in front of the camera or uses multiple 
cameras with fixed filters. Given that in space the 
amount of mechanical parts must be reduced in 
order to lower the risk of defects, a new filter was 
developed. By introducing an LCD filter, it became 
possible to get rid of mechanical components while 
increasing speed and accuracy of spectral imaging, 
which is also very useful in the processing industry 
where reduction of equipment (e.g. the number of 

cameras), as well as time and quality, have a direct 
impact on costs.

The business cases

NANTROL
The last decade’s quality control has become 
increasingly important. Companies save millions of 
euros by improving their quality control systems, and 

Spectral Imaging
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importance of producing non-diseased crops 
is logically an important issue, and substantial 
research is therefore required in detecting crop 
diseases as early as possible and in using 
chemicals for crop preservation. When a plant 
becomes diseased, there are several notable stages 
such as discolouring and gradual leaf destruction, 
but these changes are so small in the earliest stage 
that it cannot be seen with the naked eye.

Chromospectrum Solutions offers a toolkit to the 
researches of diseased plants called Agro-I. With 
this toolkit, the researches will be able to make 
detailed recordings and observations in the change 
of the colour and structure of the plants. The main 
advantages of this toolkit are (a) the increased speed 
of processing information, (b) the detailed information 
the researchers can obtain and (c) the small size and 
adjustability of the toolkit. 

The company aims to attract at least three big 
B2B market players out of the following categories 
of interesting markets for the Argo-I toolkit: 
(a) agricultural companies (e.g. Monsanto and 
Syngenta), (b) agricultural-chemical industries 
(e.g. Bayer CropScience), (c) research laboratories 
and academic research institutes, and (d) 
pharmaceutical companies conducting research on 
Genetically Modified Organisms (GMO’s) and plant 
pathogens.

Chromospectrum Solutions expects a high demand 
for the product. In year one, ten toolkits of € 50,000 
will be sold and after five years, approximately 400 
toolkits will be sold. The expected profit increases to  
€ 13,000,000 after year five.

a commonly used filter for life-scanner quality control 
is the Liquid Crystal Filter (LCF). The new NANTROL 
Liquid Crystal Filter improves this technology and 
represents a more accurate, faster solution through 
a new generation of liquid crystal filters. By using this 
technology, manufactures using assembly lines will 
be able reduce the fault margins drastically and set a 
standard in expelling industrial redundancy. 

The NANTROL Liquid Crystal Filter and a line 
scanner together form a technique that records the 
surface texture and colour of a passing material. This 
technique is commonly used in materials that pass a 
conveyor belt under an optic lens. The recordings are 
analysed by software, and if there is an abnormality 
compared to the pre-programmed reference pattern, 
an error occurs. This process is slow and only 
somewhat accurate. The new NANTROL Liquid 
Crystal Filter improves the technique in both accuracy 
and the speed.

NANTROL targets three main markets: (a) Colour 
monitoring applications (e.g. textile, paints), (b) 
process quality control (e.g. paper production) and (c) 
microscopic process control (e.g. pharmaceuticals). 
The main advantage from NANTROL over its 
competitors is the higher speed and accuracy of 
their technology. The main disadvantage is the non-
adjustable wavelength. NANTROL forecasts sales 
from twenty units in the first year up to sixty units in 
the third year. Revenue increases from € 320,000 
to € 930,000 and a profit from € 400 to € 180,180, 
respectively.

Chromospectrum Solutions Argo-I
As the world’s population increases, the world’s 
food production must also increase. The 
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LiCryS
As bacteria constantly evolve, biomedical research 
concerning human body bacteria is an ongoing 
process. Although major breakthroughs do occur, this 
research must continue to keep up with the speed of 
evolving bacteria, so it is important that the equipment 
also evolves. LiCryS combines a microscope with 
a high-tech liquid crystal filter and produces a 
revolutionary BacteriaScan able to make several high-
resolution colour images of bacteria taken at high-
speed intervals. 

The main benefits of the BacteriaScan are the high-
resolution images it provides and the possibility 
to change the interval speed of the images taken 
by the camera. The main disadvantage of the 
BacteriaScan is the adjustability of the wavelength. 
When the interval between images comes closer 
to 100 nanoseconds, the wavelength becomes 
non-adjustable.

By targeting the pharmaceutical companies, LiCryS 
expects to sell at least fifty products in the most 
pessimistic scenario and up to 153 in the most 
optimistic scenario. LiCryS will never reach a break-
even point in the most pessimistic scenerio, however 
it is expected to break-even within ten quarters in 
the normal scenario and within seven quarters in the 
optimistic scenario. 

Endovision
Endoscope examinations can be a highly 
uncomfortable experience, and the examination can 
lead to soreness in the area where the endoscope has 
been inserted. Furthermore, the images obtained with 
the endoscope are not precise and accurate enough 
to conduct a good examination by doctors. Therefore, 

the patient has to undergo multiple, unpleasant 
endoscopies.

With the new technology of Endovision, this 
uncomfortable and unpleasant experience can 
be improved with a more precise and accurate 
outcome. Endovision’s new product, FlexyView, uses 
a technology that not only increases the number of 
pixels captured by a camera, but also enables the 
filters to capture a greater wavelength of colours 
through a faster-moving filter, providing a better view 
of colour distinctions. 

Endovision’s FlexyView is targeted toward the high-
end users of hospital staff. The prospected amount 
of customers is five in the first year and will grow to 
fifteen in the following three years. These customers 
will be required to purchase a licensing agreement of 
€ 35,000, and Endovision also expects the companies 
to buy 7,000 FlexyView cameras. Both the licenses 
and the sales of cameras are expected to create 
revenue of € 112 million in the first year and up to 
€ 146 million in the third year. The profits of the 
company will be € 26 million in the first year and up to 
€ 34 million in the third year.

PipeCo
The dangers of transporting oil and gas in 
pipelines are numerous. If a pipe breaks down, 
an environmental disaster is bound to happen. To 
prevent this potential disaster, PipeCo introduces 
a new product called PipeCam that can be used 
to scan the pipelines and send the images to the 
PipeSoftware (the software of PipeCo), where it will 
check for abnormalities and warn the company when 
abnormalities are found.
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and true resolution, (b) longer production lifetime and 
(c) a faster sorting device. By targeting this market, 
Ciclopino aims to achieve a revenue of over € 1 million 
after five years, with a profit of around € 250,000.

CV-Defence
Drones are a hot news item in today’s media. 
Unmanned small drones can fly over territories for 
the purpose of discovery, and in 2006 the defense 
industry utilised Unmanned Aerial Vehicles (UAV) by 
placing them on a particular surface and filming their 
surroundings. The information collected was sent 
to the base where the images were investigated for 
abnormalities. 

CV-Defence introduces a new kind of camera for the 
Unmanned Aerial Vehicles to improve the quality of 
the images and the speed at which the images are 
taken. Currently, the camera can handle up to 100 
frames per microsecond, whereas the new camera 
can handle up to 100 frames per nanosecond. 
Furthermore, as the image quality improves the 
zoom radius on an image, it creates the possibility 
to take pictures from a larger distance or zoom in 
closer. Despite these advantages, the most notable 
disadvantage is the limited temperature the camera 
can handle. It can only be used in surroundings where 
the temperature is between 4° and 40° Celsius.

There are numerous manufacturers of Unmanned 
Aerial Vehicles, but three companies caught the eye of 
CV-Defence: (a) EADS, (b) Boeing and (c) Thales. By 
approaching these companies, CV-Defence strives to 
increase revenue from € 600,000 in 2008 up to  
€ 4,200,000 in 2011, resulting in a potential profit of  
€ 405,000 in 2011.
 

The PipeCam is a product that runs throughout all 
pipes with the purpose of preventing the pipes from 
breaking and causing environmental disasters. The 
main benefits of the PipeCam are the high speed it 
runs through the pipes, the fact that the images are 
made from several angles, the high quality of the 
images and the fact that the PipeCam is automated 
and therefore requires no labour investments. 

The PipeCo business model runs on two pillars: (a) 
the sales of the camera and (b) the maintenance of 
the cameras per year. These two pillars together are 
prospected to account for a revenue of € 11,000,000 
in the third year with a profit of € 93,000. The total 
start-up cost of the company would be € 489,000. 
This investment will be lost if the company does not 
become profitable after four years.

Ciclopino
In the fruit and vegetable industry, it is important to 
know the quality of the products. Products beginning 
to rot need to be removed immediately to prevent 
their affect on other products. Currently, the selection 
of fruits and vegetables is primarily conducted with 
colour and shape sorting processes using cameras 
that are quite slow.

To speed up this process, Ciclopino introduces the 
Kameleon Crystal Camera Filter. This camera filter can 
speed up the process twenty times. It increases the 
amount of images per second from thirty frames per 
second up to 600 frames per second while increasing 
the capacity from 2,500 lbs. per hour up to 30,000 
lbs. per hour. 

Ciclopino targets the market of producers of sorting 
devices with these three unique selling points: (a) high 
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In 2008, the block seminar was organised in 
coorporation with Cosine, which develops and 
builds measurement systems for scientific, 
industrial, medical, environmental, energy, 
agri/food, security, semiconductor and space 
applications. Customers for these systems range 
from small, high-tech companies to the European 
Space Agency, IBM and EADS.

The technology
Stereoscopy, better known as 3D imaging, is any 
technique capable of recording three-dimensional 
visual information. This technology has been already 
around for more then a century, but in 2006 a special 
3D camera designed by Cosine made it aboard the 
International Space Station (ISS). The objective was 
to give the engineers designing payloads for onboard 
the International Space Station an idea of how the 
payloads are handled and managed by the astronauts 
in their daily work. It also provides the general public 
a 3D look and feel of the environment astronauts have 
to work in. The work schedule of an astronaut is very 
tight, and the time required in learning how to operate 
a 3D camera is limited. As such, the 3D vision module 
was made easier to use through fully synchronized 
optics with essential features such as auto and 
manual focus capability, iris control, various zoom 
functions, 3D vengeance adjustment, lens-distortion 

correction, image compression and an interface for 
remote control. To ensure maximum flexibility on the 
various ISS missions, the modules can be adjusted 
as the "customer", i.e. the astronaut, wishes. Indeed, 
the user on the consumer market also wants to have 
a convenient 3D camera with a minimum amount 
of operational hassle. Cosine therefore spun off the 
company 3D-One, and this year's students were 
challenged to find prospective markets for this 
technology.

3D Imaging
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from a coach or someone with knowledge about 
golf, so it’s nearly impossible to practice without 
them. Innomotion solves this problem with the new 
InnoMate.

InnoMate films the movements during a golfer’s swing 
and can project and analyse them to increase the 
golfer’s performance. By using the InnoMate, even 
amateurs without coaching resources can improve 
their skill and technique. Multiple competitors exist in 

The business cases

3rD Eye
In the heavy industry sector, trucks and heavy 
machinery are used extensively. Operating these 
machines is very complex, which makes it impossible 
to adequately observe one’s surroundings. 
Manufacturers of this machinery are investing heavily 
in GPS systems to increase safety, but as GPS is 
not completely accurate, accidents can still occur, 
especially when an object is in the blind spot of the 
machine’s operator.

To solve the problem of not having accurate and 
adequate measurements of the surrounding area, 3rD 
Eye introduces the 3D camera for heavy machinery 
and trucks. The camera can be planted in the truck 
or machine’s blind spot so that the operator has a 
total overview of his or her surroundings. Another 
advantage of the 3D camera is its adjustability through 
a joystick from within the truck. This makes it possible 
to see the view from behind or around the corner.

3rD Eye targets the market of trucks, cranes and ship 
cranes. The main competitors have technologies that 
are based on 2D cameras or GPS, technologies that 
are less accurate than the 3D camera technology. 
With this strategy, 3rD Eye expects to sell more than 
2,000 cameras within five years, with a total revenue 
of more than € 20 million and a net profit of more than 
€ 4 million.

Innomotion
In many sports, body performance can be measured 
in areas such as durability and strength, but in some 
sports such as golf, it is important to get the right 
swing. To practice your swing, you need feedback 
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the field of improving sport skills through 2D camera 
capturing, and another firm already exists for 3D 
capturing, although they do require the golfer to wear 
sensors on his or her body while practicing. One of 
the advantages of the InnoMate is that no sensors are 
required. Other advantages of the InnoMate are the 
ease of use, its flexibility (possible to transport easily) 
and its ability to be used both indoors and outdoors.

Innomotion tries to capture the golf market in the 
United Kingdom after succeeding in Western Europe as 
the first region of expansion. The sales are forecasted 
at seventy cameras at the end of 2010 in the United 
Kingdom alone. In 2011, the expansion to Western 
Europe is realised, and a total amount of 350 cameras 
is sold in 2012. This accounts for a total revenue of 
approximately £ 2,000,000 and a profit of £ 1,000,000. 

3-TECH
As 3D technologies are quite expensive and not 
needed on a daily basis, the need for buying a total 
3D set is not strong for companies. That being said, 
what if your company has a great marketing idea that 
could be even better with a 3D feature? That’s where 
3-TECH jumps in. 3-TECH is a company that provides 
services based on 3D technology. The service will 
consist of the camera, the screen and a 3D expert 
sold as a service package to the client as an add-on 
service for their advertising agency.

The target group 3-TECH approaches during the 
startup are companies like (a) Heineken, (b) Red Bull 
and (c) Jaguar that are targeting young people and 
therefore need an innovative touch. By offering these 
companies the total package, 3-TECH can get their 
foot in the door of the advertising and marketing 
world. The company expects to increase their market 

share and revenues within the following five years, up 
to € 1.5 million. The total profit would be more than 
€ 700,000 and nearly a fifty percent margin, which 
makes it quite a successful company.

RealRooms
You and your partner are both busy. You want to buy 
a house together, but you don’t have time for all the 
real estate appointments. Would it not be easier to 
view the house in 3D from your own computer or 
that of a personal real estate agent who comes to 
your home? With RealRooms’ new technology, this is 
now possible. The technology is based on a camera 
that can record 3D and then re-broadcast it in 3D. 
Therefore, any part of a house can be filmed in 3D 
and projected later for its potential buyers. Through 
this technology, potential buyers can view several 
houses within a single day.

The main benefit of this new technology is that it 
saves a lot of time for the potential buyers and makes 
it easier to search for a new apartment or house. To 
make RealRooms a success, the company set up a 
four-phase model: (1) Set up, (2) Pilot (3) Roll out and 
(4) Growth. RealRooms expects to grow to a total 
revenue of € 13 million in 2013 with a profit of more 
than € 2 million.

Tripl3
The need for personal security increases every year. 
More crimes are occurring and the violators are more 
aggressive. On a larger scale, global threats to the 
leaders of large-economy countries are also on the 
increase. Bodyguards are used to secure individuals and 
important leaders, but they obviously can’t see what is 
not in their line of vision. Tripl3 therefore developed a 3D 
camera with a focus on surveillance applications.

37



2005  2006  2007  2008  2009  2010  2011  2012  2013

Tripl3 provides an intelligent 3D video surveillance 
camera system that can record, display and model 
in 3D. This surveillance system can identify persons 
and objects that are not supposed to be in a 
restricted area by matching all people within this 
area to a database of authorised personnel. The 
main advantages of the Tripl3 Camera are (a) that it 
is relatively small, (b) its connection to a WI-FI (which 
means ample storage capacity), (c) its high definition 
filming and (d) its quality software to recognise shapes 
in order to identify people.

The main selling point is the unique combination of a 
3D technology and the accompanying software. The 
target market is the B2B security market in both the 
UK and France. With this combination, Tripl3 expects 
revenue of € 15 million within two years. The total 
profit over this time would be more than € 4 million. 

OptiSPORTS
Regardless of the sport, it is essential to practice, 
which requires considerable training and analysation. 
OptiSPORTS therefore provides athletes with a 3D 
tool that can help improve their skills for a particular 
sport. The tool consists of two main specifications: 
(1) 3D Mobile Motion Analysis and (2) 3D Track 
Visualisation.

The 3D Mobile Motion Analysis is a tool that films 
the athlete’s performance during practice. Following 
practice, the coach and athlete can review the 
performance through the 3D Track Visualisation and 
indicate areas for improvement for the next practice. 

OptiSPORTS forecasts a revenue of over € 11 million 
within five years, where ninety percent of the revenue 
comes from the 3D Mobile Motion Analysis and ten 
percent is from 3D Track Visualisation. The total profit 
after five years would be more than € 4 million per 
year.
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The technology
Like any human being, astronauts carry bacteria on 
their skin, and the new microgravity environment 
onboard the ISS may have an effect on the 
development of these organisms. To examine this, 
astronauts bring samples from on board the ISS back 
to Earth, where they are multiplied with a Quantitative-
Polymerase Chain Reaction (QPCR). QPCR can only 
take place on the ground, and this creates several 
disadvantages: (a) it delays the analysis by weeks, 
(b) the samples reduce in strength and (c) ground 
transport of samples on the ground requires a claim 
on the limited download capacity. The process of 
QPCR is shown in the figure above (source: Bioclear/
DutchSpace).

To shorten the QPRC analysis, Dutch Space and 
BioClear work on a technology called the SIMPLE 
device. The goal of this device is to allow sampling 
and analysis within the ISS. SIMPLE provides means 
to create a sample within a closed environment 
without having to use a laboratory. 

The business cases

Blue Moon
Today, sexual transmitted infections (STI) are still a 
considerable problem. Research in Germany states 

In 2009 the development of the SIMPLE Device 
was supported by two companies: BioClear and 
DutchSpace. Together they provided the bases 
of the technology used for this block seminar. 
Whereas BioClear provides technical and 
strategic consultancy services with a particular 
emphasis on biological processes, Dutch Space 
also produces instruments for earth observation 
and life science applications. BioClear and Dutch 
Space collaborate to run experiments in space 
such as in the International Space Station (ISS). 
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EasyDoc
People’s lives are getting increasingly busy, and 
they are less patient to wait at the pharmacy for 
a diagnosis. It would be much easier to get a text 
message later in the day with the diagnoses. EasyDoc 
therefore introduces an application of the device 
specifically for pharmacies, where customers can 
have their blood sample taken with a SIMPLE device 
and have it be processed in the same day using the 
QPCR method. Once the diagnosis is established, 
the patient gets a text message with the required 
information and prescriptions.

The main reasons why this device should be 
introduced are the following: (1) it attracts people to 
the pharmacies, giving it an accurate and speedy 
diagnosis, (2) insurance companies will reduce costs 
on diagnoses and (3) it presents a fast and reliable 
way for the customer to figure out whether or not they 
are infected.

EasyDoc targets the market in highly populated areas 
where there are a limited number of doctors available. 
The estimated revenue after three years is € 1.6 million 
with a sizeable increase after the third year to  
€ 29,000,000 in the fifth year. The estimated revenue 
after five years is around € 21,000,00.

Meating Quality
The outbreak of cattle diseases such as BSE has 
increased the need of meat and cattle regulation. It 
currently takes more than one day to test the cattle, 
taking around seventy percent of the total cost. 
Meating Quality is proposing a cheaper and faster 
solution to this problem: the SIMPLE device.

that sixty-one percent of the German population is 
scared of contracting an STI, but only one percent 
of the population is getting tested. This fact would 
indicate that the step of getting tested at the doctor is 
too big for most individuals. Blue Moon is trying to fill 
that gap with their new product.

There are three main reasons to introduce a step 
between doing nothing and seeing a doctor: (1) 
People are scared or feel uncomfortable with seeing 
a doctor, (2) people do not want to pay that much 
money for a test and (3) people are unaware of the 
serious threat of STI’s. Blue Moon creates this product 
for areas where a taboo still rests on the STI tests. 
With a selling price of € 20 per product, Blue Moon 
aims to be break even after year four. In year five, the 
profit would be € 215,000 and can be split over the 
owners.

SIMPLE
Similar to the previous business case, the Dutch 
government wants to intensify testing of sexual 
transmitted diseases (STD’s) and improve STD 
prevention. For example, every year the government 
sends out tests to males and females between 
eighteen and thirty years old for a certain STD, but 
this process is time consuming and quite costly. The 
new SIMPLE device reduces the cost and time of this 
testing process.

Every year, 200,000 people become sexual active 
for the first time, but of all those people, only 
78,000 people get tested. SIMPLE aims to target 
that market. SIMPLE expects a revenue of  
€ 4,000,000 in the fifth year, with a total net profit of 
€ 1,500,000.
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Inside the International Space Station’s 
Columbus module in the Erasmus Centre at 
ESTEC.
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This device combines sampling and sample 
preparation, which saves a significant amount of time 
and reduces cost. The time is specifically reduced 
from more than one day to half an hour, which 
results in a cost reduction of fifty percent. The device 
allows the extraction of qualitative DNA with a higher 
accuracy rate by significantly reducing the number 
of contaminated samples, as well as reducing the 
laboratory costs and need for manpower.

Meating Quality targets the market with a total 
package of sampling. The total cost will be reduced 
by € 50 to € 130 by using this package. Meating 
Quality expects to reach the break-even point in the 
third year. By 2014, they expect to reach a revenue of 
€ 13,000,000 with a net profit of € 3,300,000.

DNAid
As research on DNA develops, it becomes 
increasingly interesting for individuals to map their 
own DNA. This is already possible to some extent 
within certain companies, costing around a pricey 
$ 5,000 for a DNA map. DNAid therefore strives to 
make DNA mapping more accessible for customers 
by opening offices throughout the world where DNA 
samples can be taken with the SIMPLE device. 
After the sample is taken, DNAid takes care of the 
distribution to the facilities where the sample can then 
be mapped.

Four main benefits of DNAid are: (1) advising the 
personal genomics company where to set up 
new sampling offices, (2) setting up and running 
the offices, (3) transporting the purified DNA to 
the company’s lab centers and (4) hiring the sales 
representatives to staff the sampling offices.

DNAid aims for 33,750 customers after five years to 
buy a DNAid at a price of $ 200. They expect total 
revenues of $ 6,750,000 and a profit of $ 4,000,000. 

GENE-US
Many of today’s diseases such as Skin cancer, heart 
attack, obesity, diabetes, Alzheimer’s and baldness 
are genetically predictable. By acquiring a DNA 
sample from a particular person, science can create 
a total health risk assessment for any one individual. 
More DNA samples are made every year with this 
advancement, however it’s a time-consuming and 
expensive process that requires a laboratory. GENE-
US therefore came up with a new solution based on 
the SIMPLE device.

In order to create a DNA sample, Denaturing Gradient 
Gel Electrophoresis (DGGE) must first be conducted 
after which a risk assessment report is created to 
determine which diseases a person is at high risk of 
developing. The test will be available at pharmacies 
and drug stores, and after sampling the DNA it will be 
returned to the pharmacy or drug store where it can 
be placed in the machine that analyses the DNA. This 
report will then be sent onto the customer.

The main benefits of this product are: (a) easy access 
(as no laboratories are needed), (b) anonymous 
testing, (c) time efficiency and (d) a low price at € 64.

In the third year, GENE-US expects a net operating 
income of € 550,000 in the best-case scenario and a 
net operating income of € 125,000 in the worst-case 
scenario.
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Space has many interesting environments, 
many of them being extreme hazardous and 
literally impossible to reach out to by human 
hands. It would be much easier to have a robot 
hand that is linked to astronaut in such a way 
that the astronauts can navigate the device 
from inside the ISS. 

The technology
The ESA Exoskeleton Human Arm is developed to 
enable in-space force-feedback tele-manipulations 
for robotic arms. The ESA Exoskeleton is a wearable 
human arm that allows you to operate a robot with 
the intuitive and natural movements of the arm. This 
natural way of working allows everyone to operate 
the robot without extensive training, a particularly 
interesting aspect for astronauts with tight work 
schedules onboard the International Space Station 
and limited time to do trainings in tele-robotics. This 
year's students were challenged to look into similar 
market needs and come up with alternative uses for 
the Exoskeleton Human Arm.

The business cases

ImPulse
The ESA Exoskeleton technology is mainly used for 
scientific applications. However, the technology is 

very innovative and exciting, and ImPulse is trying to 
incorporate this technology into the gaming industry. 
The technology is therefore aimed at amusement parks 
to create an entirely new experience for park visitors. 

The ESA Exoskeleton will be connected to both arms 
of the gamer, who can control what is happening 
throughout the game. Impulses generated by the 
videogame create the forces on the human body as 
seen in the game itself. According to ImPulse, the 
sensation of actually feeling the impacts, movements 
and contact is novelty in the gaming industry.

In the first year, ImPulse sells its product to the theme 
parks, and in later stage there is a possibility to sell 

ESA Exoskeleton
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Andre Schiele demonstrating his 
Exoskeleton technology.
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revenue after five years is € 26,000,000 with a total 
profit of € 9,000,000. 

LifeRobotics
Leftover bombs still exist in Afghanistan and Iraq 
from the time of the invasion and the fall of their old 
regimes, and not all soldiers have the knowledge to 
safely defuse them. LifeRobotics therefore introduces 
a Universal Remote Ordnance Manipulator (U.R.O.M.). 
Based on the ESA Exoskeleton, this robot can defuse 
a bomb without requiring an actual E.O.D. officer to 
come within dangerous proximity.

LifeRobotics uses the ESA Exoskeleton technology 
to build a robot with an arm that can precisely mimic 
the movements of the human arm. This technology 
makes it possible to defuse a bomb from a distance 
as long as there is a connection between the arm 
and the human arm controller. The main benefit of 
the LifeRobotics is gained in areas where the bombs 
cannot be defused or where it is too dangerous to 
send an E.O.D. technician. 

Similar models are currently sold at a price between 
$ 500 and $ 1,500 per action. LifeRobotics offers the 
whole package (U.R.O.M. and technician) for $ 2,000 
per action. The main target groups are governments 
and government agencies that are occupied with 
demolishing bombs. With this price and target group, 
LifeRobotics aims for a revenue of € 23,000,000 after 
five years. The profit accounted for this revenue is  
€ 14,000,000. 

ROUVA
As seen in the Gulf of Mexico in early 2010, oil spills 
can lead to natural disasters. This particular disaster 
cost BP billions of claims, because it could not be 

it privately. Within that first year, ImPulse forecasts to 
sell eighteen units, and after five years they forecast to 
sell 156 units. In year five the profit is € 5.9 million with 
a revenue just under € 20 million.

Hands on
As human life is precious, there is an important need 
to have enough doctors and specialists educated 
and available to patients. When a medical study 
is completed, not a lot of hands-on practice can 
be done due to the cost of real-life practice and 
the importance of preventing errors, yet practice is 
essential to improve the quality of the doctors and 
specialists. To solve this problem, the training product 
Hands On is introduced to the market. Hand On 
creates real-life opportunities to practice within a 
virtual environment.

While virtual training already exists and the market for 
virtual training will soon reach a billion euro turnover 
per year, the Hands On simulators incorporate haptic 
technology, a feature that has revolutionised medical 
education. With this technology, the student can 
have tactile, audio and visual realism that creates a 
multisensory experience. Additionally, the exoskeleton 
reproduces the shape of the human wrist, hand and 
fingers and their subsequent movement. The robotic 
hand is linked, e.g. through Internet connection, to 
software that can simulate real situations in a virtual 
world. The software will specifically simulate the 
“feel” of human organs and parts of the body that the 
students will have to operate on in a real life scenario.

The main benefits of Hands On is the decrease in 
cost for medical universities and the increase of real 
training, leading to fewer errors in real practice. With 
a selling price of € 75,000 per arm, the expected 
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fixed in time. The currently used technologies for 
underwater maintenance are not highly precise or able 
to exactly mimic human movements, so to increase 
accuracy, ROUVA is introduced. ROUVA is a new 
product that can work underwater to fix underwater 
leakages, which would lead to a drastic decrease of 
oil spills and related disasters.

The ROUVA arm is a full Robotic arm with a five-finger 
hand that can be attached to the underwater vehicle. 
It can imitate movements of a human arm and hand 
in a master-slave system, reproducing the exact 
movements of the person operating it. In addition, 
the precision is boosted by a very accurate force-
feedback function that transfers the force that acts 
on the robot arm directly to the human operating the 
master device, which enables him or her to feel the 
object and obstacles, as well as the object’s degree 
of hardness. The main benefits of the ROUVA are: (a) 
precision of human experts with force-feedback, (b) 
flexibly adaptable for anyone in any condition and (c) 
high quality. 

With these standards, the product is targeted at 
the upper market. ROUVA is sold for € 1,500 per 
operation. The company forecasts revenue at  
€ 10 million after six years with a profit of twenty 
percent at € 2 million.

Aeolus Engineering Pte. Ltd
The wind energy market and especially the offshore 
market have experienced considerable growth with 
no signs of decreasing. This development forces 
turbines to be built increasingly larger and placed in 
more difficult areas to reach, especially offshore. This 
consequently poses several problems to maintenance 
and repair activities (M&R). In Europe alone,  

€ 180 million is spent on offshore maintenance, which 
is expected to grow with an increasing number of 
wind farms. The resulting downtime of turbines due to 
M&R translates into “lost energy” of at least 216,862 
MWh, worth around € 25 million per year.

This technology aims at revolutionising the M&R of 
wind turbines by making it cheaper, safer and faster. 
Aeolus Engineering will develop a robot that can 
perform all the manual labour (maintenance as well as 
reparation) of a technician from a distance. The robot 
is directly controlled by the technician and mirrors his 
arm and hand movements, which results in decreased 
costs of maintenance, increased preciseness and 
safer M&R.

The total investment amount of € 985 thousand 
spread over five years (2011-2015) is needed to be 
ready for production in 2016, with a revenue of about 
€ 4 million and an expected growth to € 47 million by 
2020. A break-even point is expected between 2017 
and 2020.
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To survive in any given environment, a human 
being needs oxygen, water and food while 
creating certain outputs such as faeces, urine, 
carbon dioxide, perspiration and contaminants. 
When an astronaut enters outer space, he has the 
same basic needs and creates the same outputs. 

Currently, an open loop system with regular food 
and water supply is the standard for space activity, 
for instance in resupplying the crew on board the 
International Space Station. But if we want to explore 
more of our solar system, for example traveling to 
Mars, then recycling everything on board will be a 
necessity, making a closed loop system inevitable. It 
is quite a challenge to bring earth's natural ecological 
recycling system down to scale and fit on board a 
small spacecraft or station. ESA's MELiSSA project, 
however, provides solutions to this challenge.

The technology
MELiSSA (Micro-Ecological Life Support System 
Alternative) is an assembly of several processes 
(mechanical grinding, bioreactors, membrane filtration, 
wet oxidation, etc.) aimed at a total conversion of 
organic wastes and CO2 into oxygen, water and food 
products. MELiSSA consists of various technology 
compartments which when utilised separately, can 
also be used for the production of volatile gases such 

as methane, which can be used as a biofuel. This 
year's cohort of CEMS students were challenged to 
take the MELiSSA technology portfolio, choose one or 
more compartments and come up with a sustainable 
business plan.

The business cases

DECOmpose
Coffee comprises a huge industry. Africa, who is 
responsible for only ten percent of the world’s coffee 
production, produces 400,000 tons of coffee per year 
or 1.44 million tons of crop residues. The production 
of one ton of coffee beans creates 3.6 tons of 
organic waste and requires 130,000 liters of water 
to de-pulp coffee beans. However, farmers are faced 
with the following problems: (a) scarcity of water and 
wastefulness (b) waste disposal that is harmful to the 
environment and endangers long-term profitability 
of farmers and (c) declining profit margins of coffee 
growers.

dECOmpose offers an ecological and sustainable 
solution to such problems of coffee growers by 
processing the created pollutants and creating 
fertiliser which can be reused in the farming process. 
This technology developed by dECOmpose also 
enables the coffee growers to recycle and reuse 

MELiSSA Project
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Niels Eldering, Technology Transfer Officer 
at ESA.
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customers for the zoo because of its eco-friendly 
waste compost system.

The company expects to have a stable revenue 
of € 30,000,000 from 2013 onwards, with a profit 
stabalising around € 15,000,000 from 2013 onwards.

MiniTerra
The primary need following natural disasters such as 
earthquakes or extremely dry periods is clean water, 
but unfortunately after such disasters there is typically 
no quick access to this precious resource. MiniTerra 
proposes a solution for this problem with their 
product: The Phoenix Anima. 

The Phoenix Anima can provide clean water by 
processing human organic waste (urine and faeces) 
into water. An extra module is added to filter the water 
to convert it into drinkable water. In order to transport 
such units quickly to the areas in need, twelve of 
these organic waste modules are placed in one 40-
foot container. Containers can then be transported 
easily to the affected areas. 

The main target market is the world’s aid 
organisations. MiniTerra expects revenue of € 1 million 
around year five with a total profit of almost sixty 
percent at € 600,000. 

Organic Circle
Supermarkets worldwide generate tons of biological 
waste every day, with more than forty percent of all 
food products thrown away. Still, options currently 
offered to supermarkets to process waste continue to 
have a negative impact on the environment.

large quantities of water either for watering the fields 
or in the de-pulping process, resulting in decreased 
production costs. 

In order to develop this technology, € 400,000 is 
needed as starting investment capital. It is expected 
that more capital will be generated through NGO’s 
such as the United Nations Development Programme 
(UNDP) and the African Wildlife Fund, who offer funds 
to companies trying to improve environmental and 
social conditions. After developing a prototype in the 
beginning of 2012, it is expected to start selling and 
delivering machines in the following year with a total 
revenue of € 1,925,000 (with a profit of € 29,000). By 
2015 the revenue is estimated to reach € 2,450,000 
(with a profit of € 145,000).

ZOOVER
Zoos typically produce large amounts of organic 
waste, and not all of them use this waste in an 
efficient manner. While some of them turn it into 
compost that they sell or even give away to local 
farmers, ZOOVER invented a machine that can turn 
this organic waste into water and energy. This energy 
could be used to power their own facilities or sell to 
third party companies. 

The Zoover is based on the MELiSSA Project carried 
out by the European Space Agency (ESA) and will be 
tested primarily within the German zoo market and 
specifically at the largest zoo in Germany, the Berlin 
Zoo. The main benefit of Zoover when comparing 
it to the current waste composting system lies in 
time efficiency. Currently, the process takes between 
9-12 months, but With the Zoover, the process 
only takes ten days. In addition, it saves 150 kg of 
CO2 emissions per ton and might also attract more 
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Year 
2012

The solution to this problem is Organic Circle’s core 
technological process, referred to as ‘zero waste’. 
This process allows the supermarkets to eliminate any 
organic waste they produce in a simple, environmentally 
friendly way. Using the mesophilic and termophilic 
bacteria digestion process, this simple waste-processing 
method can transform any kind of food waste or organic 
material into usable fertilisers and biomass. By using this 
technology, a supermarket could turn each ton of waste 
into around 140 euros of liquid fertiliser and cut costs of 
transporting and depositing the waste by more than fifty 
percent. Organic Circle has the most environmentally 
friendly technology available on the market and 
allows supermarkets to distinguish themselves from 
competitors. 

Designing and building the Zero Waste pilot is planned 
to take eighteen months, and the total amount 
of investment is approximated at € 452,000. It is 
aimed to have three strategic partners: (1) the ESA 
for technical and engineering support (2) strategic 
partners on the supplier side and (3) an upper class, 
organic niche supermarket. The sales period is 

estimated to start in September 2013 and reach 
break-even point by March 2015.

PureTech
India has one of the highest pollution rates in the 
world. The textile industry contributes almost fifteen 
percent to the country’s total pollution, with thirty-
three percent of its rivers severely polluted from 
this industry alone. PureTech aims to intervene in 
this pollution process by making the textile industry 
cleaner and improving the quality of the water.

PureTech uses the device created by the MELiSSA 
project to reach their goals. In the first step (liquid 
phase) the polluted water will be processed into 
purified water. In the second step (solid phase) the dry 
residuals of cotton will be processed into bio fertiliser. 

The main benefits are cost savings, the production 
of fertilisers and the reduced polluting effects of the 
textile industry. PureTech aims for a net profit after 
taxes of $ 7,000 in the third year, with an increase to  
$ 134,000 after five years. 

WeVision
The Turkish government has begun undertaking 
proactive steps to increase public health and safety 
by conducting large-scale vaccination and tagging of 
stray animals for diseases such as rabies. This clearly 
indicates that the regional governments in Turkey are 
slowly acknowledging the inherent threat that stray 
animals potentially pose. The approach taken by 
the regional Indian governments can be regarded as 
more reactive since their approach employed in India 
consists of large-scale removal of dead stray animals 
from the streets, which are then burned in large 
industrial furnaces or dumped in landfills.
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WeVision aims to target this market with their 
new product by not only seeking to get rid of the 
carcasses, but also by turning the carcasses into 
useful resources such as water and fertilisers. 
The strengths of this plan lie in (a) the innovative 
technology that releases less toxic substances and 
greenhouse gases into the atmosphere and hence 
protects the environment, (b) the technology that 
uses less energy, (c) the service that meets the basic 
governmental duty to protect and enhance human 
health, (d) the decrease of animal diseases contracted 
by humans (India has the highest number of human 
rabies deaths in the world at an estimated at 35,000 
per year) and (d) the low cost of launching businesses 
due to outsourcing production to India. The biggest 
threat is the regulations in India that might make it 
difficult to penetrate the market.

After a three year start-up phase, WeVision forecasts 
a revenue of € 180,000 in the fourth year, making a 
profit in year four of € 80,000. However, in the fifth 
year the costs increase drastically, which leads to a 
profit of only € 13,000 in the fifth and sixth year.

WAMA
The flower industry is faced with an environmental 
issue: forty percent of the flowers going through 
flower markets (e.g. 1.5 billion flowers per year in 
the market of Aalsmeer, the Netherlands) are not 
purchased and therefore thrown away. This process 
is detrimental to the reputation of flower markets in 
a context where sustainability is a growing issue for 
consumers. It is also a logistical issue: waste is usually 
transported to a remote recycling facility where flower 
producers need to go in order to buy fertilisers.

WAMA solves logistic and environmental issues by 
implanting a recycling device on the premises of 
flower markets. This device enables unsold flowers 
to be recycled into water, fertilisers (biomass and 
compost) and CO2. The water will then be reinserted 
into existing processes – e.g. flower irrigation – and 
fertilisers will be sold to flower producers. The CO2 
will be conducted through pipelines to neighbouring 
greenhouses, which need it in order to grow flowers.

Major investments will be needed during the launch 
phase (€ 300,000), and again after five years in 
order to build two new devices on new locations 
(€ 400,000). These investments will be financed 
through the founder’s initial investment, bank loans, 
governmental subsidies and participation from the 
flower market. For the second investment in year five, 
previous cash flows will also be used for self-financing 
purposes.
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For several types of space missions, large space 
antenna reflectors are required. These antennas 
are commonly used in telecommunications but 
also for earth observation, deep-space missions 
and radio astronomy. These reflectors, with a 
diameter that exceeds 4-5 meters, must have a 
foldable structure to be deployed once in orbit, 
which is very demanding for the mechanical, 
thermal and radio frequency requirements. 
Tensegrity structure can be used for these 
foldable reflectors.

The technology
Tensegrity is a structural principle based on the use 
of isolated components such as rigid bars or struts 

(in compression), linked together by a continuous net 
of cables or tendons (in tension) in such a way that 
the rigid bars or struts do not touch each other. An 
advantage in using a tensegrity structure is to diminish 
the risk of failure of the deployment after the rough 
journey of being rocketed into orbit. In non-tensegrity 
structures, the joints between two rigid bars or struts 
raise the risk of failure.

With the technological information described in the 
previous section, the CEMS students were asked to 
write a business plan for a new company entailing a 
proposal that uses the deployable tensegrity structure 
on a terrestrial application.

The business cases

PlayGuard
Young children between 0 and 3 years need 
constant parental supervision. Combined with 
household chores and a busy lifestyle, there is 
almost no time left for parents to have a moment for 
themselves. While the infant needs to be watched 
constantly, the new PlayGuard allows parents to 
leave the child in a safe environment while having a 
moment to themselves.

Deployable Tensegrity Structure
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idea will be further developed, costs are estimated 
at € 110,000. In the second phase the prototype 
will be developed, and there will be a pre-selling 
phase. Costs for the second phase are estimated 
at € 2 million over two years. The third phase is the 
commercialisation phase, where costs and revenues 
have not yet been estimated. 

Sunflower Ltd.
First aid camps of charity organisations such as 
Doctors Without Borders are in need of power and 
electricity. Energy is currently being generated by 
large generators running on non-durable fuels such as 
gas and as of yet, there is no possibility to put a solar 
installation near these camps. Sunflower Ltd. aims 
to solve this problem by introducing a movable solar 
installation. 

The Sunflower Ltd. is a company producing and 
renting out highly specialised, movable equipment 
generating electric energy out of solar radiation. The 
solar panels will be installed on the vehicles in the 
form of a “flower” i.e. the set of four deployable solar 
rings lifted by a crane integrated with the vehicle. 
Sunflower Ltd. will start with developing the product 
Sunflower 1. This product can be transported by truck 
and set up by a crane incorporated on the truck. The 
product can be rented for € 500 per day or bought 
for € 190,000. The second product Sunflower Ltd. 
develops after the introduction is the Seaflower 1. This 
product can be deployed on water and is floatable 
and can therefore be moved over water.

Sunflower Ltd. expects to grow from a revenue of  
€ 1.2 million in the first year to € 9 million after five 
years. The profit with this revenue grows from no profit 
in the first year to almost € 2 million after five years.

Based on the deployable tensegrity structure 
developed by ESA, the PlayGuard is a portable, ring-
shaped, foldable playpen for children in the range of 
0-3 years that can be set up within thirty seconds. 
The main benefits of the PlayGuard are its (1) safety, 
(2) mobility, (3) simple set-up and (4) light weight (due 
to its construction).

Revenues are not expected in the first two years 
of the PlayGuard. After properly introducing the 
PlayGuard in the third year, the revenues are expected 
to rise as high as € 250,000 and stabilising around  
€ 275,000 in the following years. The accounted  
profit margin for the PlayGuard will be around  
10-15 percent at around € 30,000.

Tensegrity Windmill Technologies
In the current wind turbine market, the installation 
of windmills is bound by restrictions. For example, 
windmills can only be placed in areas th at are 
accessible for heavy equipment due to the large parts 
of the windmill. This would mean that installation 
of windmills in urban, remote or geographically 
challenging terrain would not be possible with the 
current windmill design. 

To solve this problem and enable the possibility 
of windmills in an urban, remote or geographically 
challenging area, Tensegrity Wind Technologies 
developed a functional tensegrity windmill. The main 
benefits are (1) its lightweight structure, (2) fewer joints 
which reduce the chance of failures and decrease 
maintenance and (3) noise-reducing wands offered 
with the product. 

The introduction of the Tensegrity Windmill will go 
in three phases. During the first phase when the 
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Students of year 2012 celebrating the end 
of their seminar.
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AstroJump
Currently, trampolines are difficult to build up and are 
typically larger in size, making them unattractive to 
buy for owners of smaller gardens. AstroJump makes 
the trampoline available to everyone by creating a 
product based on the Deployable Tensegrity Structure 
of the ESA.

Due to the Tensegrity structure, the AstroJump 
trampoline is easily deployable, does not require 
a lot of space in the garden and is easy storable. 
AstroJump also offers a more attractive design than 

the traditional trampoline. After conducting research, 
AstroJump decided to target the French market, as 
they have the most developed trampoline market. 
AstroJump wants to commercialise its product after 
two years and expects to create substantial growth 
after six years.

After commercialising the product in year two, 
AstroJump forecasts a revenue of just over € 1 million. 
After six years when the company expects substantial 
growth, the revenue increases to € 3 million in year 
ten with a net profit of just over € 400,000, or thirteen 
percent.

Sarvest Enterprises 
With the world population growth, we’re extremely 
dependent on annual harvests. When several 
harvests fail due to either under- or overwatering, 
a serious problem arises. Furthermore, a shortage 
of drinkable water is expected with the growing 
population. Sarvest Enterprises therefore developed 
the RainRegulator that will prevent crops from being 
under- or overwatered.

The RainRegulator has a width of fifty meters and is 
deployed from an 8-meter high mast. It has a foldable, 
plastic interior that unfolds to catch the rain. Since 
water has a natural convexity of flowing towards the 
middle, the water is caught in a basin in the middle. 
By capturing the rain that would otherwise overwater 
the crops and instead storing it for times when the 
crops would be under-watered, the RainRegulator 
can save harvests from failing and therefore add to 
the well-being of the human population. Despite the 
benefits of the RainRegulator, the main disadvantage 
is that it could possibly receive too much rain in which 
case it will lose is functionality. p
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Students demonstrating the effects of  
micro gravity!

photo: esa
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Sarvest Enterprises expects sales to increase from 
200 units in year one with an increase to 12,000 in 
year five. As the RainRegulator is sold for € 4,500, 
the revenue increases from € 900,000 to more than 
€ 50,000,000. The profit in year five is estimated at 
almost € 20,000,000. 

Stage Wave
Everyone knows the feeling of a hot summer day. The 
cities are quite busy, and it is almost impossible to find 
a nice spot in the sun. On the other hand, bar and 
restaurant owners are unhappy because they cannot 
serve more customers due to the limit of their terrace 
size. Stage Wave gives the possibility to temporarily 
expand their terrace with the Stage Wave.

Stage Wave offers a platform that can be deployed 
over the water to extend a terrace and create more 
seats for customers. This is mainly a benefit for the 
Netherlands where a lot of bars and restaurants 
are located close to the water but the investment 
to expand is too high or not permitted. The main 
benefit of the platform is that it is cheap to transport 
because it is foldable and light. Another benefit is that 
the Stage Wave is easily deployable. In addition to 
restaurant and bar use, the Stage Wave can also be 
used as a stage for concerts.

With the Stage Wave, the company expects to reach 
revenues ranging from € 40,000 in year one up to 
more than € 8,300,000 in year five. As the costs are 
not expected to be continually high, the profit margin 
in year five is almost thirty percent and leads to a 
profit of € 2,400,000.
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When embarking on a space mission to the 
Moon, Mars and even beyond, scientists would 
like to analyse the surface. What kind of material 
is the surface made from? Are there any toxic 
substances that might pose a threat for future 
astronauts? And can the material tell us more 
about the history of the planet?

The technology
Raman spectroscopy is a technique that enables the 
identification of chemical bonds and molecules. In 
other words, it can identify which organic material you 
are observing. Another technique called laser induced 
breakdown spectroscopy, or LIBS, is a technique that 
utilises a pulsed laser beam to create a small plasma 
spectrum from the sample you are observing. This 
also provides an identification of the material, but 
LIBS can analyse any matter regardless of its physical 
state be it solid, liquid or gas. Combining Rahman 
and LIBS into one instrument leads to a much shorter 
analysis time and requires less manpower due to 
the automation of the analysis. This is particularly 
interesting for unmanned, robotic missions to Mars, 
for example. Driven by these requirements, ESA and 
her partners developed technology to further minimise 
this combined system, and this year's students were 

challenged to look into terrestrial applications where 
these improved features may be a very competitive 
attribute to have.

Miniature High-Resolution  
Optical Spectrometer
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making it less costly. The product not only takes 
soil samples and analyses nutrient content and 
composition aligned with GPS coordinates, but it 
also recommends fertiliser blends for specific areas 
of the land and a crop regimen throughout the entire 
growing process before and after harvesting. This 
is achieved through a patented spectrometer that 
can be mounted on a fully automated drone and 
accompanying analysis software, providing an easy-
to-use, cost- and time-effective optimisation tool.

By selling the product to farmers with at least a 
revenue of $ 60,000 a year, Agrolytics tries to reach 
revenue of $ 10 million in 2018. The first two years will 
not be profitable because the company is in the start-
up phase. After three years, the first profit of $ 29,000 
is made and increases to $ 482,000 by 2021.

Kalimera
As being the best in certain sports can lead to 
tremendously high incomes for both the player 
and the team, it becomes increasingly important to 
test sports players on the use of forbidden sport 
enhancement products, otherwise known as doping. 
The currently used testing methods are expensive, 
inaccurate and slow, so Kalimera developed the 
Immediate Anti-Doping Test device. This is a portable 
device that gives instantaneous and highly accurate 
results.  

By providing a device that is cheaper and more 
accurate than its competitors, Kalimera tries to 
convince the sports world to buy their products. To 
introduce their product Kalimera will aim for strategic 
partners such as FIFA and the Olympics committee. 
Kalimera aims for high sales during the important 
sport event years like the Olympics and the World 

SpectrAID
Every year, there are numerous situations where 
immediate medial action is required. However, current 
actions are mainly based on human interpretation. 
SpectrAID offers a solution to individuals that 
encounter these situations in the field, such as military 
doctors, firemen or medical personnel from the 
organisations like Doctors Without Borders.  

SpectrAID is able to provide direct diagnoses 
of the underlying malfunctions or threats to the 
medical professional, thereby guaranteeing the best 
possible treatment. Onsite scans will be matched 
with a database (via ‘the cloud’) that accumulates 
medical spectrometry knowledge. By generating ‘big 
data’, this knowledge can in turn be used to create 
comprehensive analyses of disease characteristics 
and outbreaks. The SpectrAID combines the use 
of two existing spectrometers, but the total size 
still remains small enough to easily transport the 
SpectrAID.

SpectrAID tries to introduce this product in three 
different markets: (1) Governmental companies, 
(2) Private companies and (3) Non-Governmental 
companies. By doing so, their expected revenue for 
selling the device will peak in 2017 with a revenue of  
€ 38 million. After 2017, the revenues mainly come 
from the database usage.

Agrolytics
As farms in the United States get larger, the 
importance of knowing what fertiliser to use on which 
part of the farm is increasingly important. However, 
current methods are costly, slow, complex and 
inconsistent. Agrolytics has the solution to speed 
up and increase the accuracy of the process while 
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Students taking a tour around the ESA 
facilities
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Cup. Kalimera forecasts revenues of between € 2 and 
€ 3 million for the coming years, with an increasing 
profit up to € 800,000 in 2018. 

Innovark
With the world increasing its military knowledge, it’s 
becoming increasingly dangerous for soldiers in the 
field. Their current gear is heavy, so there is a need 
to increase safety without increasing the gear weight. 
With that in mind, Innovark developed the Portable 
Optical Spectrometer (POS). POS can be used to find 
landmines, detect explosives and other hazardous 
materials and thus increase troop safety. Because of 
its smaller size, lighter weight and the combination 
of LIBS and Raman technology into one handheld 
device, it is superior in performance in comparison to 
spectrometers of prior art. 

In the start-up phase Innovark targets the governmental 
military market, but due to its wide range of possible 
applications, the POS may also be introduced to non-
military sectors like research, archeology, homeland 
security (e.g. boarder control), and police (e.g. forensics). 
By negotiating the prices of the POS per customer, 
Innovark aims for sales of five devices in the second year 
up to eighty devices after five years. Consequently, the 
revenue increases from € 200,000 in the second year up 
to € 3,200,000 after five years. 

ClearTrack
It is difficult to authenticate the real value of a certain 
diamond with the currently used spectrometers. To 
increase the accuracy and speed up the process of 
authentication, ClearTrack developed the ClearTrack 
Spectroneter (CTS). The ClearTrack Spectrometer is 
a product that analyses the chemical compositions of 
any object on the planet with more accuracy (in terms 

of spectral range and resolution) than other direct 
competitors in the market of spectrometers.

ClearTrack will start by targeting jewelry stores and 
in later stages plans to increase the target group 
by adding the customs department. By doing so, 
ClearTrack aims to sell ten units in the first year, 125 in 
the second year and grow to 210 after five years. The 
forecasted profits with these sales are € 300,000 in 
the first year up to € 6.5 million after five years.

Instacare MobiDoc
In the United States alone there are 1.5 million home 
healthcare patients, and that amount is only going to 
grow the coming years. In the United States and other 
industrialised countries there is therefore an urgent 
need for efficient medical care solutions. In addition, 
most health care requires a blood test that requires 
a visit to the doctor. To decrease the pressure on 
doctors, Instacare created the MobiDoc.

The MobiDoc is a real-time, home care diagnostic 
device that can be used anywhere and anytime. It 
gives the results of the test within two minutes and is 
thirty percent cheaper than the currently used blood 
tests. All together, MobiCare provides (1) increased 
process efficiency, (2) relief for nurses and doctors,  
(3) satisfied patients due to its flexibility and (4) a 
decrease in insurance cost.

Instacar expects to be fully operative after one year, in 
2014. In the first year there will be sales of € 550,000, 
resulting in a small loss of € 19,000. In 2015 the sales 
are expected to double to a revenue of € 1,100,000, 
leading to a profit of € 99,000. After the second year 
the company grows rapidly to a revenue of € 11 
million in 2019, with a profit of almost € 3 million. 
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CEMS Cohort Technology/Patent Experts/Inventors Organisations

2005 Space watch Jean-Francois Clervoy ESA

2006 Extreme Light Weighting Ronald Halfwerk, Niels Tromp ASTRON

2007 Spectral Imaging Dirk van Toledo Space Colour Systems

2008 3D Camera
Marco Beijersbergen & 
Max Collon

Cosine & 3D-One

2009 SIMPLE Device
Ed Bongers, Guus Borst & 
Inez Dinkla

DutchSpace & BioClear

2010 Exoskeleton Andre Schiele ESA

2011 MELiSSA recycling technology
Christophe Lasseur, 
Christel Paille

ESA, MELiSSA

2012 Deployable tensegrity structure Lucio Scolamiero ESA

2013
Miniature high-res optical 
spectrometer

Bernd Harnisch ESA

Upcoming:

2014 TROPOMI Victor Rijkaart DutchSpace

List of technologies, 
technical experts & organisations
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fifty-six exciting business ideas featuring space 
technologies for new uses on the terrestrial 
market. Whether it’s about how recycling 
technology in human space flight can power the 
flower auction in Aalsmeer, how 3D imaging from 
the International Space Station can help crane 
operators safely maneuver, or how a foldable 
structure to deploy satellite antennas can aid a 
booming windmill industry; each business case 
sparks the imagination and encourages you to 
take a first step in what valorisation can do for 
your organisation!
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About the editor: Niels Eldering, an alumnus from the 
Rotterdam School of Management, Erasmus University, 
is employed by the European Space Agency and 
involved in technology transfer and the coordination of 
ESA’s Business Incubation Centres.
 
About RSM: Over the past 40 years, Rotterdam School 
of Management, Erasmus University (RSM) has firmly 
established its reputation as one of Europe’s leading 
business schools. RSM has a portfolio of top-ranked 
programmes, of which the MSc IM/CEMS is its pre-
experience flagship programme.

About CEMS: CEMS is a global alliance of academic 
and corporate institutions dedicated to educating 
and preparing future generations of global business 
leaders to enter into a multilingual, multicultural and 
interconnected business world through the CEMS 
Master’s in International Management.

About ESA: The European Space Agency (ESA) is 
Europe’s gateway to space. Its mission is to shape the 
development of Europe’s space capability and ensure 
that investment in space continues to deliver benefits 
to the citizens of Europe and the world. 
ESA’s Technology Transfer Programme inspires and 
facilitates the use of space technology, systems and 
know-how for non-space applications.
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