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2014 started with the expectation that the economy would recover. However, growth 

was limited to the United States, mainly driven by shale gas and oil development, 

China, with the lowest economic growth in 25 years, and some African countries. 

There was little growth in Europe, including both Belgium and Germany. 

Lawrence Summers, Harvard economist and United States Deputy Secretary of the 

Treasury under President Clinton, used the concept of ‘secular stagnation’ in this 

context: innovation and development, as promoted in the last few decades with the 

triple helix model, no longer cause economic growth. And even when economic 

value increases, it no longer guarantees more jobs. This is the case with, for example, 

IT and dot-com companies. Alibaba, the Chinese e-commerce group which made a 

spectacular debut on the New York Stock Exchange in 2014, ‘only’ employs 20,000 

people globally. And with fewer than 50,000 employees each, the American giants 

of the modern tech economy, Google and Facebook, only employ a fraction of 

the workforce the industrial giants in the 20th century used to employ. In other 

words, the ‘new’ economy creates a lot of financial value, but comparatively little 

employment. This trend is also noticeable in the manufacturing industry: Oculus VR, a 

manufacturer of virtual reality headsets with only 75 employees, was bought in 2014 

by Facebook for US$ 2 billion. Foxconn, which has long been the symbol of China’s 

production economy, at one point employed 1.5 million people, mainly to assemble 

electronics for the Western market. But due to mounting labour costs, China too is 

exchanging its workers for robots. 

Companies need to innovate more and create employment. This combination of 

innovation and employment is still possible in ‘traditional’ sectors. One man, George 

P. Mitchell, has refined and commercialised the fracking procedure in only 10 years 

and with a budget of only US$ 6 million, which led to the economic growth we are 

currently experiencing in the United States, along with a strongly altered worldview 

with regards to energy production and dependency. Elon Musk - manufacturer of 

electric vehicles with his company Tesla Motors - also proves that companies are the 

ones who innovate and produce technological breakthroughs visible in daily life.

PREFACE

Em. prof. dr. Harry Martens

Chairman Board of Directors VITO
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In other words, cleantech and sustainability do still offer opportunities for both 

economic added value and permanent employment. With its sustainable cleantech 

expertise regarding energy, chemistry, material management, land development and 

healthcare, VITO is in an ideal position to seize both opportunities and to become 

a key player in the new cluster policy of the Flemish government, using its own 

cleantech strengths.

VITO’s role in the coming years is clear:

• Continuing to support companies by developing and transmitting knowledge;

• Strengthening the economic fabric in Flanders by specifically approaching SMEs and  

 offering innovative concepts to entrepreneurs;

• Acquiring additional means through international contract research, a growing  

 presence in emerging countries and attracting international talent.

In 2014, VITO produced excellent results, with an increasing budget and a record 

number of SCI-papers and patent applications. In this annual report, we are pleased 

to tell you about the achievements and aspirations of VITO in 2014.

I hope you enjoy reading this report. 

Em. Prof. Dr. Harry Martens

Chairman Board of Directors VITO
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de Velde, Bartel Van de Walle

Government Commissioners: 

Nele Roobrouck, Tim Moens

Executive Committee:

Dirk Fransaer (Managing Director), Gerrit Jan Schaeffer 

(Research Director), Walter Eevers (Director Valorisation 

and Strategic Partnerships) and Agnes Bosmans 

(Director Human Resources and General Services).
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HIGHLIGHTS

In April 2014, the first stone was laid for the new EnergyVille 
headquarters in Genk: a 15,000 m² campus where VITO, KU Leuven 
and imec will combine their research on green urban energy. The 
campus is part of the new Thor science park. 

Near the end of 2013, less than a year after its launch, the Belgian 
microsatellite PROBA-V was already fully operational. PROBA-V has 
already succeeded in taking images at a resolution of 100 metres. 

ENERGYVILLE IN SUSTAINABLE HEADQUARTERS

MICROSATELLITE PROBA-V ZOOMS IN TO 100 
METRES

EUROPEAN RESEARCH 
COMMUNITY BRINGS BIO-BASED 
ECONOMY A STEP CLOSER

>P13

>P26
AERTO, a European consortium of research 
and technological facilities, wants to 
help realise the transition to a bio-based 
economy. VITO is one of the project partners 
and provides technological insights in the 
chemical field.

>P55

VITO and TERI’s biennial congress on sustainable entrepreneurship was 
opened on September 1st, 2014 by none other than Sir Richard Branson, 
founder of the Virgin Group.

The flamboyant Branson, already a daring entrepreneur at a very young age, was 

the ideal figurehead for the congress. His record label Virgin Records, founded 

in 1970, resulted in the global imperium Virgin Group, which has, as of 2015, 

an airline, a commercial space travel company and a phone service under its 

wings. In his opening speech at i-SUP 2014, Branson emphasised that innovation 

and ambitious entrepreneurship are key factors for success. In particular, he 

mentioned sustainable entrepreneurship, an area where, according to Branson, 

crucial decisions need to be made if we want to ensure the future of our planet. 

Subsequently, Branson debated with several experts: Norwegian Arild Rodland 

on deep geothermy as a sustainable energy source, Indian-American economist 

Rajendra Pachauri (until recently chairman of IPCC) on democratic sustainability, 

and Belgian ESA astronaut Frank De Winne on the future of space travel. 

SIR RICHARD BRANSON OPENS SUSTAINABILITY 
CONGRESS I-SUP 2014

©
 E

SA
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In October 2014, Belgian company Recoval opened a pilot 
installation to create construction materials from carbon 
dioxide and steel slag, a waste product of the steel indus-
try. VITO helped create this innovative technology.  

VITO, in collaboration with Tulane University of New Orleans, is 
developing a simple saliva test to detect stress. The awarding of a 
prestigious grant in 2014 marked the start of a promising study. 

Open space in Flanders is scarce. Yet, the region has to 
make room to produce renewable energy. The software 
programme Energy Atlas, developed by VITO in 2014, 
shows where room is available. 

STEEL WASTE RECYCLED INTO NEW 
CONSTRUCTION MATERIALS

SALIVA TEST DETECTS EFFECTS OF STRESS IN 
CHILDREN

SMART ATLAS INDICATES SPACE FOR 
RENEWABLE ENERGY

>P49

>P25

In 2014, VITO started an internal valorisation programme, which helps researchers 
successfully develop and launch business concepts.

The new training programme starts with an innovative idea, which VITO researchers 

present to their colleagues during an ideas fair. Throughout 2014, researchers were 

offered several opportunities (Bootcamp@VITO, INSEAD Bootcamps or an opportunity 

recognition workshop) to develop their ideas into market-oriented projects. Where 

possible, the projects were then developed into valuable spin-offs. Those selected for 

the first initiative, Bootcamp@VITO, were prepared during spring 2014 by a group from 

Vlerick Business School and the VITO Venture Development Team. iFlux was selected 

as the winner of this first initiative. In this project, researchers developed an integrated 

measuring instrument that measures and charts the changing flow of surface water. iFlux’s 

purpose: more efficient and better remediation of polluted land. Other initiatives were 

supported by the Antwerp Management School, the French INSEAD Business School and 

the Flemish digital research centre iMinds. Moreover, researchers had their ideas evaluated 

by a jury of business experts (Deloitte Innovation, UHasselt, Microsoft Innovation Center, 

iMinds ...) and venture capitalists (Qbic, Capital-E ...). VITO wants to give innovative ideas 

and concepts all the chances they need. In addition to the new valorisation programme, 

it has appointed eight ‘innovation spotters’. They are the first point of contact to explore 

possibilities for valorisation within VITO. 

>P38

RESEARCHERS LEARN TO VALORISE INNOVATIVE IDEAS
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EXPERTISE

At the prestigious Annual Research Conference (ARC) in November 2014 in Qatar, two VITO researchers won an award for their 
research. Both Karolien Vanbroekhoven and Bert Claessens won a Regular Poster award. 

Karolien Vanbroekhoven, Program Manager at VITO, explained how to turn carbon dioxide in useful chemicals during her poster 

presentation at ARC. She represented VITO researcher Deepak Pant. VITO wants to transform carbon dioxide into new resources through 

electrochemical processes. This will provide an alternative to non-renewable fossil sources. In the category ‘Computing and Information 

Technology’, Bert Claessens stood out to the jury. In his poster presentation, the VITO researcher highlighted VITO’s experience with 

self-teaching controllers, which adapt the energy use of household appliances to the energy available. VITO is currently developing this 

technology, which is supported by smart algorithms, for heat pumps or boilers. Through the presence of ARC, VITO supports the mobility 

of experts between Belgium and Qatar. VITO wants to continue building on existing ties with the Qatar Foundation, but also with several 

government institutions, universities and private-sector companies. 

VITO WINNER AT RESEARCH SYMPOSIUM IN QATAR
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The European Institute for Innovation & Technology (EIT) decided 
at the end of 2014 to found a new knowledge and innovation 
community, where scientists and companies will study the theme of 
raw materials. Six regional knowledge centres will be built, one of 
which will be coordinated from Leuven. Along with Umicore, 
KU Leuven and UGent, VITO is driving the project in Flanders.

Represents 350 European RTOs and 150,000 

researchers at the European Commission and 

other international organisations. VITO is one 

of three Flemish members (the others are imec 

and i-Minds). Other members include foreign 

institutes such as Frauenhofer, CEA, TNO, VTT, 

SINTEF, SP and Technalia.

EARTO IN FIGURES

Through the European network EARTO, short for European Association of 
Research and Technology Organisations, VITO wants to develop its expertise 
on an international level. Key issues will be sharing knowledge and aligning 
technological developments. 
 

EARTO is a network of 350 European research and technology organisations (RTOs). 

These organisations focus on intense networking, aligning and exchanging know-

ledge, in order to achieve higher European potential. They contribute to a more 

innovative and competitive European economy. Out of EARTO, AERTO (short for 

Associated European Research and Technology Organisations) was created. It goes 

one step further and aligns the research programmes of the largest European RTOs 

(‘joint programming’). It does so for societal challenges that are too complex or 

too big for one single RTO. One of the challenges is the transition to a bio-based 

economy. In this area, VITO is a crucial player and has been cooperating with AERTO 

since December 2014. In particular, VITO is playing a leading role in the chemical 

isolation and valorisation of lignin and lignocellulose, work that reinforces the impact 

of its research programme on sustainable chemistry. Roger Dijkmans, manager at 

VITO: “The technology developed by VITO or other RTOs is meant to have a societal 

impact. For that purpose, structural European collaboration is needed. Organisations 

such as EARTO and AERTO offer a lot of support.” 

EUROPEAN RTOS INSPIRE EACH OTHER THROUGH EARTO

>P37

VITO BECOMES KEY PARTNER IN NEW EUROPEAN 
KNOWLEDGE COMMUNITY ON RAW MATERIALS
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The quality of bodies of water in Europe - both ground and surface water - is still insufficient in many places. Within the 
framework of EU Life+, VITO and the Flemish Environment Company (VMM) developed smart software which allows policy 
makers to keep a finger on the pulse. 

The software was named WEISS, or Water Emissions Inventory planning Support System, and is mainly intended as a tool for policy makers. 

It charts in detail how and the extent to which polluting substances find their way to bodies of water. That information aids in developing 

measures to reduce water pollution. WEISS divides bodies of water into small grids, which offer a detailed look at the state of water 

quality. The software shows the results in maps and tables which can be used immediately for mandatory reports. The WEISS software is 

user-friendly and can be customised to fit its users. It uses intelligent, built-in algorithms which deal flexibly with datasets such as diverse 

pollutants and different sources of pollution. VMM has been using the tool since 2011 and Brussels Capital Region since 2012. In September 

2014, The Walloon Region also began using WEISS to help formulate policy. 

VITO HELPS CHART QUALITY OF BELGIAN BODIES OF WATER

FLEMISH SMES CHOOSE INNOVATIVE WATER MANAGEMENT

How can Flemish companies use water more wisely? In June 2014, VITO and 
the Flemish Knowledge Centre Water (Vlakwa) launched an open call for 
Flemish SMEs to tender concepts for efficient water management. In 2015, 
seven consortia will receive grants and guidance to turn innovative water 
projects into marketable products. 

With this call, VITO and Vlakwa want to give SMEs a chance to demonstrate their 

sustainable water technologies, products or concepts in an accessible way, and 

introduce them to the market. A jury judged the submitted projects. Seven projects 

were accepted and will receive a grant from Vlakwa and VITO SME. The seven 

consortia each consist of at least one innovation provider and one company that 

will use their innovation. They will now continue to develop their innovative water 

applications and demonstrate them, so other companies in their sector can see the 

advantages and use them. The winning consortia will spread their knowledge by 

publishing articles in journals or organising lectures or events. After the probation 

period, which lasts a year, the products will be evaluated with the aim of successfully 

introducing them to the market.  

VITO’S ROLE 
In 2014, VITO and Vlakwa launched their fourth call. VITO and Vlakwa coordinate 

these calls and judge the submitted projects along with a jury. Moreover, they offer 

the successful SMEs high-quality testing facilities to test their water technology. Their 

goal: successfully launch the innovative water technologies as valuable business 

concepts. 
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Along with the Flemish Institute for Logistics (VIL) and 13 Flemish companies, 
VITO is studying which sustainable, alternative fuel sources are available for 
the transport sector and which conditions need to be fulfilled before they can 
be used.  
 

Under the name ‘Powering Logistics 2020’, a Flemish consortium is looking for a 

suitable type of truck fuel for the future. Together, the partners want to encourage 

the use of sustainable alternatives for cargo transport on the road. Within the scope 

of this pilot project, they will create a technical and economic analysis as a starting 

point for more focused research. In the entire freight sector, 95 % of all consumed 

energy is generated from fossil oil. The demand for fossil oil increased by 21 percent 

between 2009 and 2013. The experts are studying which alternative fuels can be 

used in the short and long term. This analysis covers both technical features and 

logistical feasibility. The results of the research project will be presented towards the 

end of 2015.  

VITO’S ROLE
VITO is responsible for scientific support to Powering Logistics 2020. It is studying the 

environmental advantages and technical feasibility of alternative fuel sources. VITO is 

also taking care of the scientific follow-up and validation of practical tests conducted 

during the project. To do so, it is using data loggers in the vehicles, which collect 

specific data and send it to a central VITO server.

Since July 2014, VITO and OVAM have been running a new cross-
border consortium together. The European Thematic Centre for Waste 
and Materials in a Green Economy (ETC/WMGE) informs policy makers 
and the general public about the transition towards a circular economy 
in Europe. 

>P38

VITO AND OVAM COORDINATE NEW EUROPEAN 
KNOWLEDGE CENTRE FOR MATERIAL MANAGEMENT

POWERING LOGISTICS 2020: HOW CAN CARGO TRANSPORT BE MADE MORE SUSTAINABLE? 

Partner project of VIL, VITO and 13 Flemish 

companies

Duration: February 2014 – November 2015

VIL PROJECT IN FIGURES
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OUR VISION ON SUSTAINABLE ENERGY

THE CHALLENGE?
Flanders and Europe are preparing for a future with renewable energy and a transition to the higher use of electrically-powered applications 

such as electric vehicles and heat pumps . To make optimal use of these new applications, the energy network must adapt. Our energy 

networks must become more intelligent so they can respond flexibly to supply and demand. Innovative ways to store renewable energy must 

be found in order to absorb temporary surpluses and shortages. Environmental and climate challenges, and the world’s growing population, 

mean that cities must use their energy more intelligently. There are many urban test sites where experiments are being conducted with local 

intelligent energy networks (smart grids) or district heating. These can lead the way to urban sustainability.

VISION

ENERGY
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VITO/ENERGYVILLE’S ROLE  
VITO has been investing for years in research into smart grids and urban sustainability. 

Since 2012, we have joined forces with KU Leuven and imec under the name 

‘EnergyVille - Energy for an urban setting’. Within this consortium, we, as an 

independent partner, are providing expertise on energy and sustainable urban 

development to industry and governments. 

With respect to the development of new technology, our focus is on:

•  the storage of electrical energy;

•  thermal energy;

•  interoperability between the various components of the energy system;

•  the physical integration of renewable energy.

New to the approach taken by EnergyVille is that we have supplemented this 

technological foundation with research into the energy system and the urban context. 

We formulate recommendations to policy makers, solve sustainability and economic 

issues, devise new business models and involve stakeholders in developing a vision. 

The goal: to use valuable technology via new energy concepts that can make a real 

difference in the society of the future.

HIGHLIGHTS

In April 2014, the first stone was laid for the new EnergyVille headquarters in Genk: a 15,000 m² campus where VITO, KU Leuven 
and imec will combine their research on green urban energy. The campus is part of the new Thor science park. KU Leuven, VITO 
and imec are combining their expertise and research on sustainable energy and intelligent energy systems under the heading 
EnergyVille. 

For the new building, EnergyVille is supported by the City of Genk, Limburg Investment Company (LRM), Provincial Development Company 

(POM) Limburg, and the European Structural Funds. The EnergyVille campus will be a model of energy neutrality, with solar panels and the 

intelligent use of heat via heat pumps, district heating and new heat storage techniques. EnergyVille hopes to start using the building in 

2015. The first Thor Park building was the IncubaThor, the hosting location for the EnergyVille Business Day in October 2014. Prominent 

experts from the European energy sector engaged in debate. Several companies also took part in workshops on the research themes of 

EnergyVille: thermal energy systems, the physical integration of renewable energy sources, the interoperability of future energy markets and 

interfaces for electricity storage. 

 

“Smart technology makes renewable 
energy more cost-effective.”

Leen Govaerts, Unit Manager Smart Energy & Built 

Environment, and Bert Gysen, COO EnergyVille and 

Unit Manager Energy Technology

ENERGYVILLE IN SUSTAINABLE HEADQUARTERS #1
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ENERGYVILLE’S ROLE
Within EnergyVille, VITO’s expertise in intelligent energy systems such as smart grids and sophisticated urban district heating is used by 

companies and governments. It is also developing innovative technologies for the energy supply of the future.  

Partnership of VITO, KU Leuven and imec

Embedded in the following networks: Smart 

Grids Flanders (Flanders), EIT-KIC InnoEnergy 

(Europe), Global Smart Grid Federation 

(international)

Duration: launched in 2012

Budget: € 25,000,000

Consortium of 20 Flemish knowledge and 

research institutions, grid operators, energy 

providers and companies

Duration: January 2011 – November 2014

Budget: € 40,000,000 (€ 9,500,000 for the 

research partners)

ENERGYVILLE IN FIGURES

LINEAR IN FIGURES

To reduce strain on the grid, we must adapt our energy use to the availability of green energy as efficiently as possible. LINEAR, 
a pilot project with 250 Flemish families, has shown that smart appliances can help energy providers and grid operators better 
respond to the unpredictable production of renewable energy sources. 

The LINEAR project (Local Intelligent Networks and Energy Active Regions) was a large-scale field study among 250 Flemish families 

conducted over a five-year period. The research partners tested how families can fit smart appliances, linked to the availability of wind or 

solar energy, into their daily lives. A first test group started with adapting demand based on variable pricing. They had to adapt their energy 

consumption to six rate periods per day, with prices being recalculated daily. Too complex, was the conclusion of many users. A second 

group tested smart (household) devices – dishwashers, dryers, washing machines, electric boilers and chargers for electric vehicles – that 

only worked when sufficient (green) energy was available. Here the results were better. The families found that they were able to flexibly 

configure the appliances, without sacrificing comfort. Thus according to LINEAR, automatic demand control with smart appliances is one of 

most sustainable alternatives for preventing blackouts. 

.

VITO/ENERGYVILLE’S ROLE
The LINEAR project coordination was handled by EnergyVille, to which VITO belongs. EnergyVille processed the data from the field research 

and converted it into practical recommendations for the Flemish government. 

INTELLIGENT APPLIANCES PREVENT BLACKOUTS #2
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Consortium of 16 European partners from nine 

countries

Duration: December 2010 – November 2014

Total project value: € 11,700,000 (€ 8,000,000 

of this amount being contributed by the 

European Commission)

E-HUB IN FIGURES

The energy networks of the future must be able to flexibly handle renewable energy. In recent years, the European E-Hub 
project launched various experimental sites that run fully on sustainable energy. 

E-Hub is an intelligent network that exchanges energy at neighbourhood level between the users connected to it. It facilitates the sharing 

of renewable energy sources such as solar panels, hydroelectric power and biomass. Other applications include geothermal energy, the 

use of heating and cooling networks, and energy conversion and storage. Based on the findings of users, E-Hub ensured optimum energy 

distribution. The project was implemented between 2010 and 2014 in the Leuven Tweewaters district, as well as in Milan, Freiburg and 

Dalian in China. 

ENERGYVILLE’S ROLE
Within the E-Hub project, EnergyVille focused on developing thermal energy storage: not via a central heat storage tank, but by using 

smaller tanks in private homes or offices that were managed as one large heat buffer. It also developed a user-friendly pilot system that 

monitors the energy system’s energy use and balance, cost and CO
2
 emissions. 

E-HUB: SUSTAINABLE ENERGY STARTS IN THE NEIGHBOURHOOD #3

In November 2014, EnergyVille signed a groundbreaking contract with DFLE 
(Dong Feng Locomotive Engineering), a Chinese manufacturer of (electric) 
drives for mining vehicles. Both partners will be working on an innovative 
system for the storage and reuse of braking energy. 

The mining vehicles weigh more than 400 tonnes and consume a lot of energy. To 

reduce fuel consumption, in late 2014 DFLE joined forces with EnergyVille. EnergyVille 

uses energy recuperated from braking to drive the generator on these vehicles. As a 

result, the auxiliary power units connected to the generators no longer need to be 

driven by the internal combustion engine while braking. This saves up to 8 % on fuel, 

a significant saving for trucks that consume an average of 3,000 litres of fuel per day. 

ENERGYVILLE’S ROLE
EnergyVille is making its expertise on optimising 

energy usage available worldwide. If this pilot 

project in China and Mongolia is a success, 

EnergyVille will assist DFLE in the construction 

of a factory for energy storage systems and 

in the integration of energy storage in other 

applications such as trains and cranes.  

WILL HYBRID VEHICLES MAKE CHINESE MINING MORE SUSTAINABLE? #4
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Since wind and solar energy is not always available, all too frequently we 
must rely on traditional and expensive sources of electricity. Smart appliances 
can help us make maximum use of green energy at the moment it is being 
produced. By focusing on this innovation, VITO is contributing to meeting the 
guidelines of the European Third Energy Directive. 
 

Our demand for energy remains the same on cloudy or wind still days. Consequently, 

it is still necessary to supplement the green energy supply with traditional energy. 

The European Third Electricity Directive (2009) aims to transfer demand as much as 

possible to times when electricity is abundantly available and therefore inexpensive, 

such as on sunny or windy days. In practice, this has already led to the development 

of smart devices that operate semi-autonomously and consume electricity at the most 

favourable moments. Such devices are not yet available on the market, but the initial 

results are promising.

ENERGYVILLE’S ROLE
EnergyVille developed a smart water heater controlled by self-learning algorithms. 

The device uses these algorithms to register the user’s consumption pattern. Then 

based on expected water consumption and the price of electricity, the appliance itself 

decides when and for how long it will run. EnergyVille is presently examining how 

these smart algorithms can also be used to manage other household appliances.  

What share of renewable energy is possible in Flanders? At the request 
of the Flanders Energy Agency (VEA), VITO in partnership with diverse 
energy stakeholders is investigating feasible targets. The study is part of the 
Renewable Energy 2030 Action Plan.

In January 2014, the European Commission announced the broad outlines of climate 

and energy policy until 2030. In it, the EU proposed a 27 % share of renewable 

energy as a global objective. What contribution can Flanders make? To answer this 

question, Flanders is working on a Renewable Energy 2030 Action Plan.

At the request of the VEA, VITO – in consultation with Flemish research institutes, 

energy associations and networks, lobby groups and businesses – modelled different 

scenarios:  

•  Low: 20 % renewable energy by 2030, 60 % by 2050;

•  Medium: 25 % by 2030, 75 % by 2050;

•  High: 30 % by 2030, 85 % by 2050;

•  Low start, high end: 20 % by 2030, 85 % by 2050.

Duration: September 2013 – June 2014

Budget: € 108,828

RENEWABLE ENERGY PROGNOSES IN 
FIGURES

USING ELECTRICITY WHEN IT IS AVAILABLE

FLEMISH RENEWABLE ENERGY OBJECTIVES STUDIED

#5

#6

VITO’S ROLE  
With the Belgian TIMES model, VITO has developed 

scenarios that impose renewable energy objectives 

for 2030, 2040 and 2050. The model explores how 

these objectives can be achieved with the lowest 

possible investment, and includes in its analysis 

the entire process. Then researchers translated the 

scenarios to the situation in Flanders and tested 

their feasibility with the different stakeholders. 

In the next phase, the VEA will translate these 

findings into policy.  
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FLEMISH LIVING LAB ELECTRIC VEHICLES
 

#7

The consumer market is flooded with labels indicating the environmental value of products. These labels, however, are also used 
as marketing tools. To clarify the situation, the European Commission is developing a Product Environmental Footprint (PEF) 
label for an entire range of products. VITO is involved in two pilot projects.

The European Commission launched the concept of the PEF label in early 2014. After a research phase and various pilot projects, it will be 

developed into a new standard for sustainability. From pasta through T-shirts to solar panels: within the PEF project, each consumer product 

is being examined by a European expertise network. The goal is to arrive at a set of fixed guidelines for each product that gives producers 

and consumers a precise indication of its ecological footprint. The results of the PEF pilot projects will serve as inspiration for European 

regulations.  

VITO CONTRIBUTING TO EUROPEAN LABEL FOR SUSTAINABLE PRODUCTS #8

VITO’S ROLE  
VITO is involved in two pilot projects within 

the PEF programme: monitoring plastic 

piping systems and thermal insulation 

materials. It is acting as consultant together 

with industrial partners is developing 

practical policy proposals for future PEF 

labels.  

25 PEF pilot projects, in two waves

Duration: the first PEF project started in 

November 2013, the last in November 2014

PEF PROJECT IN FIGURES

Consortium of 70 Flemish partners

Duration: July 2011 – December 2014

Budget: € 27,000,000

www.proeftuin-ev.be

FLEMISH LIVING LAB ELECTRIC 
VEHICLES IN FIGURES

In 2014, the open innovation platform ‘Flemish Living Lab Electric Vehicles’ 
was concluded. A total of 70 Flemish companies collaborated for three years 
in a living lab on the accelerated introduction of electric cars in Flanders.

‘The Flemish Living Lab Electric Vehicles’ was founded in 2011, on the initiative of 

the Flemish Minister of Innovation. More than 70 partners could test the innovative 

technologies, products, services and concepts via a representative test population 

in their real living and working environment. The goal was to make adjustments 

to the innovations and/or accelerate and to capture future needs. The introduction 

of electric mobility requires close cooperation between companies from different 

sectors (vehicles, charging infrastructure, energy and mobility), research centres and 

local governments.

VITO’S ROLE  
VITO was responsible for the overall coordination of the Testing Grounds for Electric 

Vehicles via the Programme Office. The collaboration between the experimental 

partners was facilitated by themselves and the Programme Office was the focal 

point for the Flemish government and interested companies.

VITO also provided technical expertise via the Volt-Air platform. VITO was responsible 

for the data monitoring of electric vehicles in Volt-Air and mapped the daily use and 

energy flows. EnergyVille, in which VITO is a partner, also examined the practical 

integration of electric vehicles in company fleets and micro grids (smart grids) of 

companies. Also work was done with the EVA platform around smart charging 

infrastructure.
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Geothermal energy is an energy source that can make the heating of buildings substantially more sustainable. In the context of 
the Interreg Project GEOHEAT APP, VITO/EnergyVille examined how geothermal energy can be extracted in the border region 
between Flanders and the Netherlands.  

Geothermal energy is the heat energy stored beneath the earth’s crust. Like wind and solar energy, it is a local and renewable form of energy 

that has the added benefit of being continuously available. This has advantages for heating buildings, since energy costs remain predictable 

and stable for longer times. Geothermal energy can be extracted from specific fracture zones and from hot water aquifers. In collaboration 

with Dutch partners Grontmij NV and the Netherlands Organisation for Applied Scientific Research (TNO), in 2013 and 2014 VITO examined 

the suitability of the border between Flanders and the Netherlands. 

VITO/ENERGYVILLE’S ROLE  
VITO researchers drew up potential maps for four geothermal reservoirs in the Belgian-Dutch border region and linked these to the local 

demand for energy in Antwerp and Limburg. 

VITO has been conducting a feasibility study since 2014 into the use of 
geothermal energy in the Antwerp municipalities of Beerse, Malle, Oud-
Turnhout, Turnhout and Vosselaar. This is being done in partnership with 
Janssen Pharmaceutica, which would like to use sustainable geothermal 
energy for its facility in Beerse. 

The study is examining the possibility of pumping up hot water from strata between 

2 and 3.5 kilometres deep. The temperature of the water can be as high as 90 °C, 

making it a suitable energy source for sustainable temperature regulation. On paper, 

the Kempen region appears to lend itself well to the extraction of geothermal energy, 

but the practical feasibility can only be tested via an intensive and local soil survey. 

VITO developed a scenario for Janssen Pharmaceutica in which geothermal energy 

from the underground is extracted, with the excess heat being re-injected into the 

ground. This has a double benefit: above ground no residual heat is lost, and the 

pressure in the underground water reservoir remains constant.  

Consortium consisting of VITO, TNO and 

Grontmij NV

Duration: January 2013 – June 2014

Budget: € 140,367,40

GEOHEAT APP: FACTS & FIGURES

WILL WE SOON BE HEATING OUR HOUSES WITH GEOTHERMAL ENERGY? 

VITO IS LOOKING FOR GEOTHERMAL ENERGY IN THE KEMPEN REGION

#1

#2

PROJECTS

VITO’S ROLE  
VITO compiled geological data on the region’s strata using government data and its own measurements. VITO then developed a custom 

geothermal model that gives an overview of the various heat reservoirs, the properties of the surrounding ground layers and the way the 

heat circulates underground. 
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Batteries are needed to build in flexibility in the energy system. In the European NAIADES project, EnergyVille researchers are 
testing and improving a new type of battery technology: sodium-ion.    

Laptops, drills, electric cars: each of these uses rechargeable lithium-ion-batteries as a permanent energy source. Lithium is extremely light 

and offers high energy density, but supply is limited and the technology is therefore expensive. An alternative and cheaper type of battery 

based on sodium is under development. Its higher relative density makes it less suited to the usual applications, but it does offer interesting 

possibilities for storing renewable energy.

ENERGYVILLE’S ROLE 
EnergyVille is developing the sodium-ion battery using multiple battery cells and is focusing on its energy management. EnergyVille is 

examining which properties the proposed prototype must have, and is developing a management system to maximise the battery’s life. 

Result: a cheaper, better-performing battery.

Consortium of 10 partners from six countries

Budget: € 6,500,000, € 700,000 of which for 

EnergyVille

NAIADES: FACTS & FIGURES

 SEARCHING FOR BETTER AND CHEAPER BATTERIES #4

A study conducted by EnergyVille indicates that the Province of Antwerp 
is a suitable region for extracting underground heat from aquifers. The 
applications are numerous: geothermal energy for example can mean cost 
savings for greenhouse farms. In the city of Antwerp, EnergyVille studied 
how surplus heat can be reused elsewhere. The excess heat of a waste 
management company is ideal for example to heat a nearby swimming pool. 

At the request of the Antwerp Provincial Development Company (POM), EnergyVille 

firstly examined whether geothermal energy could benefit Antwerp greenhouse 

farms. Many of these companies maintain the temperature of their greenhouses using 

cogeneration based on gas. However, the EnergyVille study shows that geothermal 

energy increases efficiency and lowers production costs, provided that businesses 

form clusters. Such a system requires a substantial investment, the costs of which are 

better shared.  

In the city of Antwerp, EnergyVille also studied how the demand for and supply of 

heat can be sustainably coordinated. One possible solution is a heat network that 

diverts excess heat to places where there is a shortage. EnergyVille conducted a 

feasibility study at five locations in and around Antwerp, including a logistics site 

under construction, a public housing neighbourhood and an industrial zone. The 

study showed that several ‘heat lines’ are technically and economically feasible. Thus 

for example, the swimming pool at Ekeren theoretically could be heated using waste 

heat from the nearby waste management company Indaver. The outlook was also 

positive for other locations.

TOWARDS A MORE SUSTAINABLE USE OF HEAT IN THE PROVINCE OF ANTWERP #3

VITO’S ROLE 
In both projects, VITO applied its expertise on 

preparing techno-economic feasibility studies. It 

mapped out supply and demand in detail and based 

on this, developed a theoretical assessment model.    
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EUROPEAN ENERGY POLICY ELIMINATES MORE THAN 300 MEGATONNES OF CO
2 
EMISSIONS

VITO COACHES FLEMISH CITIES IN THE SMART USE OF ENERGY 

#5

#6

#6

Consortium of 10 major Flemish cities

Duration: November 2013 – June 2015

Budget: € 590,000 in the STEP-UP project, a 

part of which is being allocated for the activities 

of the Smart Energy Cities Network

SMART ENERGY CITIES NETWORK: 
FACTS & FIGURES

VITO’S ROLE 
On the basis of models VITO developed for 

the consortium, the in-situ data from the 28 

European Member States was combined to form 

a statistically comprehensive picture. In particular, 

for each of these countries it examined the total 

share of renewable energy in their primary energy 

consumption.   

On the path to a low-carbon society, the European Union has formulated 
various interim energy objectives to be realised by 2020 and 2030. In a report, 
a consortium of 14 European research organisations, the ‘European Topic 
Centre on Air Quality and Climate Change’, tests these objectives against the 
estimated emissions of greenhouse gases and the progress being made in the 
area of renewable energy.   

The report by the consortium shows that the total European share of renewable 

energy consumption has increased only slightly in recent years: from 14.1 percent in 

2012 to 14.9 percent in 2013. However, the ‘what if?’ scenario used by the partners 

clearly shows the impact of European efforts on renewable energy. What if we were 

to use no renewable energy? What would we gain by doing so? In 2012, the growing 

availability of renewable energy eliminated 326 megatonnes of CO
2
 emissions in 

Europe; in 2013, this rose to no less than 388 megatons. Without the added value of 

renewable energy sources since 2005, European consumption of fossil fuels in 2012 

would have been 7 percent higher. The thematic consortium expects that the share 

of renewable energy in daily European energy consumption will increase by 20 and 

27 percent respectively by 2020 and 2030, in line with the objectives proposed by 

the European Commission’s ‘Energy Roadmap 2050’. Yet things need to proceed at a 

much faster pace if a low carbon society is to be achieved. In fact these percentages 

must increase by 55 to 75 percent by 2050.   

Increasing population density, lack of space, and pressure on the environment mean that European cities must deal with energy 
in smarter, more efficient and more sustainable ways. Within the Flemish network Smart Energy Cities, VITO is advising Ghent 
and other major cities on the introduction of sustainable energy.    

The Flemish network Smart Energy Cities was established in the fall of 2013 within the framework of Step-Up, a cooperative venture 

between Ghent and the North European port cities of Glasgow, Gothenburg and Riga. The aim of the network is to stimulate the 

development of smart energy models. Within the Flemish network, Ghent is exchanging expertise with other major cities and has outlined 

a learning track. The emphasis here is not only on sustainable technology, but also on awareness-raising and transition projects for local 

residents.

VITO’S ROLE 
In addition to Ghent, the pioneers within Smart Energy Cities are Antwerp, Hasselt, Genk, Courtrai, Ostend, Mechelen and Leuven: all cities 

that have formulated ambitious climate and energy targets in recent years. As independent adviser, VITO is helping them examine a broad 

range of topics: district heating models, energy maps, the approach of collective renovation campaigns, evaluating policy on passenger and 

freight transport … 
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Some 68 percent of all Europeans live in cities, a percentage that is expected to rise to 80 percent by 2050. This makes the city 
an ideal network in the struggle for a sustainable, climate-neutral future. The European City Zen Project is underscoring this 
ambition in pilot projects in Amsterdam and Grenoble.  

The transition to a smart city can only succeed if it is first tested at pilot scale. This is the approach being taken by the 23 partners – local 

governments, research institutes, housing corporations, network operators and companies – of the European City Zen Project. In two cities, 

Grenoble and Amsterdam, the neighbourhoods Eco-Cité and Nieuw-West respectively are serving as testing grounds for innovations such as 

smart grids, district heating and making (collective) housing sustainable. At the base of the Alps, the municipal district heating network in 

Grenoble will be expanded to include innovative technologies (such as a very low temperature district heating loop, linked to heat recovery 

from wastewater) and approximately 500 residences will be renovated for energy efficiency. In Amsterdam, more than 500 (principally social) 

residences are being targeted for energy renovation: surface water will serve as cooling water at neighbourhood level, waste heat will be 

extracted from wastewater … In both demonstration projects, considerable attention is being paid to coaching residents.

VITO’S ROLE 
VITO is coordinator of the City Zen Project, and is strongly committed to participation. It is refining a model to involve citizens in City Zen, as 

well as developing a methodology that gives stakeholders such as companies, governments and citizens the opportunity to collaborate on a 

smart city. 

Consortium of 23 European partners from five 

countries

Part of the European Seventh Framework 

Programme

Duration: March 2014 – March 2019

Budget: € 25,000,000

CITY ZEN: FACTS & FIGURES 

INNOVATIVE TECHNOLOGIES FOR A SMART CITY #7

SUSTAINABLE HOUSING RENOVATION TESTED IN PRACTICE #8
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Knowledge platform: Consortium of 12 Flemish 

partners: research institutes, professional 

associations, companies and umbrella 

organisations of experts

Duration: 2014 – 2018

Budget: € 1,000,000

ECOREN test site project: Consortium with 

15 Flemish partners from the construction 

sector, research institutes and social housing 

corporation, Cordium

Duration: 2014 – 2018

Budget: € 721,565

RENOSEEC test site project: Consortium with 15 

Flemish partners from the construction sector 

and research institutes

Duration: 2014 – 2018

Budget: € 589,466

IWT TEST SITES: FACTS & FIGURES

The Flemish Knowledge platform Woning-Renovatie (“Home-Renovation”) is 
looking for methods to sustainably renovate houses and apartments. In the 
coming years, diverse sustainable renovation concepts will be tested for 
feasibility in 10 pilot sites across Flanders. The project will serve as inspiration 
for Flemish government policy.  

The 10 pilot sites were started in 2014, supported bythe Flemish Agency for 

Innovation by Science and Technology (IWT). With the pilot projects and the platform, 

the IWT – in collaboration with more than 100 Flemish partners from, among others, 

the construction sector, the research world and home owners – will be examining 

the technical feasibility, efficiency and affordability of sustainable and innovative 

renovation concepts. The concepts are being tested in diverse living arrangements: 

social housing, apartment buildings, terraced houses … The project has the following 

objectives:  

•  develop scalable and reproducible renovation concepts; 

•  encourage cooperation between suppliers, designers and implementers;

•  strengthen demand using a group approach and alternative forms of financing; 

•  show that cost-optimal energy levels are attainable and viable.

VITO’S ROLE 
Within the Knowledge platform, VITO in partnership with PassiefHuisPlatform is 

responsible for client relations and drawing up financial and business models. It is 

also actively working at two test sites. At the ECOREN test site in Munsterbilzen 

and Hoeselt, VITO is handling the general coordination and the social innovation 

component in which users are asked to contribute their experiences. At 

the RENOSEEC test site in Sint-Amandsberg (Ghent), VITO is carrying out a 

neighbourhood scan. The building blocks in which the energy renovations will take 

place are selected based on family composition, energy consumption and other social 

parameters. 

CUSTOMERS AND INDUSTRY

TEPPFA is the European plastic pipes and fittings association. It has been 
working for years with VITO to conduct sector level lifecycle analyses (LCAs) 
on plastic piping system products (sewer systems, water supply systems, indoor 
pipes for supplying and discharging water). TEPPFA is also relying on VITO as 
technical consultant for guidance of its Product Environmental Footprint (PEF) 
pilot project, which is developing a European label for sustainable products.

“We chose VITO for its expertise and 
independence. Plus working with 
VITO enhances our credibility: for a 
trade organisation such as TEPPFA, this 
aspect is crucial.” 

“VITO pushes geological boundaries 
in the H3O project. Together with 
the Netherlands Organisation for 
Applied Scientific Research (TNO), it 
is making a state-of-the-art 3D model 
of the substratum on both sides of 
the border. This will support the 
governments in sustainably managing 
the substratum in the border zone.”

Tony Calton, General Manager, TEPPFA 

Griet Verhaert, Policy officer, ALBON

It is often difficult to grasp the geology of border regions since the different 
sides of the border use different subsurface models. As part of the Belgian-
Dutch H3O project, at the request of the Land and Soil Protection, Subsoil and 
Natural Resources (ALBON) section of the Flanders Environment, Nature, and 
Energy Department (LNE), VITO developed a geological and hydrogeological 
3D model of the Roer Valley Graben in Belgian and Dutch Limburg. 
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OUR VISION ON SUSTAINABLE LAND USE

THE CHALLENGE?
The gap between global population growth and the availability of resources is slowly becoming insurmountable: We are taking up more and 

more of our open space and surroundings. In other words, we will have to secure food, drinking water, air and water quality, and energy for 

the coming generations. Innovative detection and follow-up methods can help us grow in a sustainable manner and use the available space 

intelligently.

VISION

LAND USE
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VITO’S ROLE 
VITO takes a critical look at space in Flanders and in the rest of the world. We observe, 

collect data, visualise said data in comprehensible models and make predictions about 

phenomena on land, in the air and in water. With this global package we can assist 

companies and governments in using land in a sustainable way.

We monitor crops and other vegetation through remote sensing, teledetection 

via satellites or unmanned aircraft. Along with our partners we are working on 

hyperspectral cameras that can be attached to drones or other small planes to keep 

an eye on, for example, orchards or potato fields. And thanks to the Belgian mini 

satellite PROBA-V, which can make images at a resolution of up to 100 metres, and 

the European polar satellites Sentinel 1 and Sentinel 3, we can make predictions 

about the success rates of harvests, both in Flanders and in the rest of the world.

VITO also collects more traditional data from chemical analyses of the air, soil 

or water, and translates them into useful insights. We have advised the Chinese 

government on how to deal with air and soil pollution, and developed an alarm 

system for contamination with heavy metals. Our scientifically substantiated but user-

friendly models, software programmes and online platforms allow policy makers to 

make the jump from data to insights.

HIGHLIGHTS

“ Our sensors, computer models and 
online help desks enable companies 
and governments to use space in an 
efficient and sustainable manner.”

Steven Krekels, Unit Manager Remote Sensing, and 

Clemens Mensink, Unit Manager Environmental 

Modelling

CHINA LEARNS HOW TO DEAL WITH AIR POLLUTION IN EUROPE #1
In 2014, VITO welcomed three delegations of 
Chinese officials and scientists, who came to 
Flanders to learn how to deal with air pollution. 
The exchange programme came into being 
through LIBOVITO, the Chinese joint venture of 
VITO and Chinese Antipollution Environmental 
Engineering.

In a developing country like China, air pollution is a 

pressing problem. The Chinese government created 

the first objectives for air quality in 2013, but has 

realised that at present, there isn’t enough expertise 

in China to combat air pollution effectively. Local 

Chinese governments sent several delegations to 

Europe for training in 2014. They were helped by 

subsidies and a cooperation with LIBOVITO, the 

Chinese joint venture of VITO and Antipollution 

Environmental Engineering, which specialises in 

researching air and water quality. VITO took the 

three delegations – from industrial cities Jinan and 

Tianjin – to several companies and organisations 

in Flanders. The foreign visitors learned about the 

management of air quality in Flanders. 

VITO’S ROLE 
VITO created a flexible training course for the delegations. The course lasted three 

weeks and took the Chinese delegation members to the Flemish Environment Agency, 

The Sniffers (a company that provides solutions for managing industrial emissions) 

and the Municipal Port Company Antwerp. LIBOVITO is currently negotiating with 

other Chinese cities to have other delegations visit VITO and Flanders. 
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Plant protection products (PPPs) or pesticides are ubiquitous in modern agriculture, but at the same time there should be paid 
attention to the sustainable use. With software Water Protect, VITO offers PPPs manufacturers a digital monitoring tool that 
displays the PPPs concentrations in an easy-to-grasp way. Water Protect was developed at the request of and in cooperation 
with the PPPs industry.

With Water Protect, VITO turns PPPs measurements, collected in the field by environmental authorities, into a convenient and detailed model 

that can be consulted online. Besides overview maps, the software also generates reports and time series on the concentrations of PPPs in 

the groundwater and surface water. 

VITO’S ROLE
Within its product range CROPSYS, VITO developed the flexible software tool Water Protect and is refining it to fit its users. The second 

sub-programme within CROPSYS helps to limit the run-off of PPPs from fields to the surrounding surface water. Through specific measures, 

such as placing grass buffer strokes, it assesses where the spread of PPPs can be prevented. It does so by continuously measuring the surface 

water in a testing ground in Sint-Truiden.

SMART ATLAS INDICATES SPACE FOR RENEWABLE ENERGY

USEFUL SOFTWARE TRACKS PLANT PROTECTION PRODUCTS

#2

#3

Open space in Flanders is scarce. Yet, the region has to make room to produce 
renewable energy. The software programme Energy Atlas, developed by VITO 
in 2014, shows where room is available.  

The new software programme grew from the European LIFE+ project WEISS. Within 

the project, VITO and the Flemish Environment Company (VMM) developed an 

information system to chart the run-off of polluted substances to surface water. The 

tool was also turned into an online geoplatform.

WEISS provides the digital structure for the Energy Atlas, a computerised model 

that charts locations for renewable energy in Flanders. The model shows where 

existing installations for renewable energy in Flanders are located, and where more 

installations can be built in the future. The combination of spatial maps, localisation 

of existing energy production centres and technical indications for the construction of 

new sites creates a layered image. Policy makers can use the tool to explore scenarios 

for renewable energy.

VITO’S ROLE
The Energy Atlas was created after consulting with the Flemish government and 

several energy producers. The model can be customised for each client. VITO has 

already developed custom-made atlases for the provinces of Flemish Brabant and 

Limburg.  
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In rapidly industrialising China, environmental pollution caused by heavy 
metals is increasing dramatically. To limit the problem, VITO developed 
METALERT, an emergency response system for the Chinese government.  

Incidental discharges of heavy metals are a major problem, particularly in the southern 

provinces of Hunan and Guangdong, where the bulk of the Chinese non-ferro mining 

industry and metal industry are based. In collaboration with the Chinese government, 

the Dutch research centre TNO and two local partners – the Chinese Academy for 

Environmental Planning (CAEP) in Beijing and the Environmental Science Institute 

(CPESI) in Chenzhou – VITO developed an emergency response system. The system 

triggers an alarm when heavy metals are discharged into surface water. The software 

is based on models developed by VITO in the past few years in order to simulate, 

among other things, pollution by heavy metals in the Antwerp Kempen region. 

METALERT shows how pollution will spread in water during emergency situations. 

The government can use that information to take practical measures, such as banning 

the use of polluted river water. 

VITO’S ROLE 
VITO developed the emergency response system and trains local authorities within the 

scope of METALERT to work with the software. Further research will decide whether 

the models developed can also be applied in other Chinese provinces.  

EMERGENCY ALARM WARNS OF CONTAMINATION WITH HEAVY METALS

MICROSATELLITE PROBA-V ZOOMS IN TO 100 METRES

#4

#5

Partner project with four partners in Belgium, 

the Netherlands and China

METALERT IN FIGURES

Microsatellite developed by a Belgian consor-

tium, commissioned by the European Space 

Agency (ESA)

Start activities: December 2013

PROBA-V IN FIGURES

Near the end of 2013, less than a year after its launch, the Belgian microsatellite PROBA-V was already fully operational. 
PROBA-V has already succeeded in taking images at a resolution of 100 metres. 

On May 6, 2013, microsatellite PROBA-V became the successor of the SPOT-VEGETATION satellites. It is meant primarily for monitoring 

vegetation and farmland through multispectral satellite images. PROBA-V is equipped with three cameras that monitor the Earth’s surface 

over a total distance of 2,250 km. Initially, the objective was just to make images at a resolution of 300 m, but the quality of the images 

proved so good that photographs at a resolution of 100 m also turned out to be a possibility, albeit only in the central 500 km of the 

recording perimeter. To record the entire Earth’s surface at a resolution of 100 m takes only five days. Thanks to the extremely sharp pictures, 

scientists can monitor crops and vegetation more accurately. There is only one disadvantage: because each region can only be photographed 

once every five days, it may take considerable time for cloud-free images to be recorded. However, the consortium behind PROBA-V is 

working on a successor that will record the entire Earth’s surface at a resolution of 100 m daily. 

VITO’S ROLE 
VITO processes and distributes all the data generated by PROBA-V. It developed a specific processing chain that translates multispectral 

camera images from the sensor into images that can be used for vegetation and agricultural monitoring.  

©
 E

SA
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Drones with a smart camera are eminently suited to monitor agricultural crops 
and fruit plants. VITO’s drone technology helps farmers and fruit growers 
increase their production in a sustainable manner. 

Potato cultivation is one of the largest production flows in the Belgian agricultural 

sector. VITO, CRA-W and the University of Liège have started the iPot-project in 

collaboration with the Belgian potato trade and processing industry. Together, they 

are working on an online platform that will centralise information on the growth and 

development of potatoes. With that information, farmers and potato processors can, 

for instance, estimate the development stage and possible harvest date of the crop, 

or chart the profitability of production areas. This involves data collected through 

inspections on the field, but also based on observations from the air with drones and 

from space with satellites. In pear orchards, the measuring technology of VITO offers 

yet another dimension. With the SNEDEBAC project, established by VITO and the Test 

Centre for Fruit Cultivation (Proefcentrum voor Fruitteelt), unmanned aircraft look 

for symptoms of fire blight. This disease mainly affects pear trees and is the reason 

why pears from the Hageland and Haspengouw are subject to strict trade restrictions. 

Compared to traditional remote sensing systems, the VITO drones above the orchards 

are far more flexible in use. An important advantage is that they can make extremely 

detailed images, where 1 pixel is equivalent to 1 square centimetre. 

DRONES FOR SUSTAINABLE INCREASE OF POTATO AND PEAR CULTIVATION

DRONES CHART EVERY DETAIL OF AGRICULTURAL FIELDS

#6

#7

Partner project with four Belgian partners: 

VITO, CRA-W, the University of Liège and 

Belgapom

Duration: June 2014 – June 2017

Budget: € 305,000

Partner project between VITO and the Test 

Centre for Fruit Cultivation

Duration: February 2014 – January 2017

Budget: € 150,000 

IPOT IN FIGURES

SNEDEBAC IN FIGURES

Hyperspectral camera systems, mounted on manned aircraft, have offered 
added value for monitoring agricultural crops, forest or other vegetation for 
years. Through the COSI-programme, VITO has now developed a version for 
drones.  

Hyperspectral camera images, which can record several spectral bands, are a 

significant asset when monitoring agricultural crops. Every pixel of the hyperspectral 

image contains information from both visible and infrared light. As such, many 

aspects of vegetation can be monitored far more precisely and far sooner than before: 

the health of plants and their stress level, a lack or surplus of fertilisation, diseases, 

and so on. VITO has been conducting flight campaigns for years with sensitive, but 

bulky hyperspectral cameras attached to the underside of manned camera planes. 

In comparison, compact drones of the octocopter type are a lot cheaper and more 

efficient. A drone is more versatile and is able to register plenty of added details 

from a low height. Within the framework of the Flemish COSI-project, VITO built a 

compact and light hyperspectral camera, helped by a smart chip and filter developed 

by imec, the Flemish research centre for nano-electronics.

VITO’S ROLE 
VITO excels at remote sensing and image analysis. 

Based on remote sensing data, it helps develop 

online geo-platforms through iPot and SNEDEBAC 

for farmers and fruit growers.    

VITO’S ROLE 
VITO is currently conducting tests with the COSI 

drone above a test field for fruit growth in 

Sint-Truiden. It built the new camera around an imec 

chip, developed customised software for improved 

hyperspectral image processing and is working on 

applications that make use of the hyperspectral 

images. 
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EUROPEAN SATELLITES STUDY EARTH’S SURFACE WORLDWIDE

Steered by the European programme Coperni-
cus, several polar satellites keep a close eye on 
our planet. With this information technology, 
we can, among other things, respond to harvest 
predictions or monitor permafrost in the tundra.    

Copernicus, a joint initiative of the European Com-

mission and the European Space Agency (ESA), has 

been focusing on remote sensing since 2006. Two 

polar satellites, Sentinel 1 and Sentinel 3, chart the 

entire earth in detail in a 10-day cycle. The images 

provided by these satellites offer a consortium of 

European partners a range of useful data on, among 

other things, the oceans, the atmosphere, border 

security, floods, climate and global land use. 

#8

VITO’S ROLE 
Within the Copernicus consortium, VITO is responsible for monitoring global land use. By means of satellite data, it collects information 

and develops applications and models for policy makers, local governments and companies. In practice, these can be used to predict, for 

instance, harvests in Africa. 

SPATIAL MODEL LOOKS FOR BEST ROUTE FOR FRENCH TRAIN CONNECTION #1

PROJECTS

With the aid of Spatial Model Flanders (RuimteModel Vlaanderen), VITO calculates the impact of changes in our land use. That 
knowledge is essential in a region that has less and less available space at its disposal. In 2014, VITO researchers developed a 
modified version of the model for the French railroads.  

The Flemish government has been developing a new Flanders Spatial Policy since 2011, as successor to the Spatial Structure Plan Flanders. 

The horizon of the new plan is 2050, but the content has not yet been established. Spatial Model Flanders, developed by VITO, helps the 

government to chart several spatial scenarios for the new policy. The Spatial Model starts with the existing content and functions, but 

takes demographic and economic trends into account when making predictions, along with possible developments in terms of transport, 

energy and nature. Recently, the Spatial Model found a second application. The French rail network provider Réseau Ferré de France (RFF) 

is planning to construct a TGV connection between Marseille and northern Italy. It will pass by the Côte d’Azur and several valuable nature 

reserves. Through a sophisticated spatial model, RFF wants to investigate the best sites to locate stations and the environmental impact of 

this new railway. VITO’s Spatial Model was found to be the most suitable instrument for this task.

VITO’S ROLE 
VITO collects data for the Spatial Model and subsequently applies those data and equips the model with a ready-for-use interface for clients 

and stakeholders. In spring 2015, VITO will demonstrate the first versions of the Spatial Model for the TGV connection in France.  
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In cooperation with the Flemish Environment Agency (Vlaamse Milieu-
maatschappij, VMM), VITO developed a computer model to better monitor 
ozone damage to vegetation. The newest method no longer relies on ozone 
readings in the air, but looks at leaves.  

Ozone (O
3
) adversely affects the growth of plants and trees. The substance is not only 

toxic in large quantities; many plants also take protective steps against high ozone val-

ues, causing them to waste energy unnecessarily. For years, the impact of ozone dam-

age on vegetation and agricultural crops was not measured with sufficient accuracy, 

since many scientists studied the ozone concentrations in the atmosphere and projected 

those data onto plants. In the last 10 years, they have also been looking at leaves, 

which gives a more realistic estimate of ozone damage to vegetation. The focus is on 

the amount of ozone that stomata absorb when there are high concentrations in the 

atmosphere. A new conceptual model, designed by VITO in collaboration with VMM, 

builds on this view to monitor ozone damage to vegetation in Flanders accurately.

VITO’S ROLE 
To adjust an outdated method, VITO conducted research in two phases. First, a liter-

ature study revealed which models and calculating methods were best suited for an 

accurate computer model. Next, scientists developed a conceptual model tailor-made 

to the forest and agricultural area in Belgium, complemented with data from the 

international ozone network of the United Nations.  

OZONE DAMAGE TO VEGETATION MADE CLEAR THANKS TO COMPUTER MODEL #2

The industrialisation of China, an economic giant in the making, casts shadows on the local air quality. Within the framework 
of the MarcoPolo programme, VITO developed a model to monitor air quality daily for the Chinese government as part of an 
international consortium.  

The purpose of the MarcoPolo programme is to construct a database with measurements of air quality, which can be used to create 

predictive air quality models. The data are gathered by satellites that register the emission of greenhouse gases (both of human origin and 

biological origin) and pollutants. Near the end of 2014, the consortium partners presented the first applications of MarcoPolo. Henceforth, 

it is possible to, for instance, make air predictions every day or every two days for all of China. Based on this information, local policy makers 

can announce a smog alarm and take measures, such as introducing a speed limit for drivers.  

VITO’S ROLE 
VITO has a lot of expertise when it comes to developing models that chart air quality. To do so, it builds on the Air Emission Inventory Sup-

port System it developed in-house. That system helps governments and other stakeholders to record emissions and chart air quality in detail.  

NEW MODEL CLOSELY MONITORS AIR QUALITY IN CHINA #3

Partner project between 15 international 

knowledge and research institutes in eight 

countries

MARCOPOLO: FACTS & FIGURES

Partner project of the Flemish Environment 

Agency, CODA-CERVA and VITO

OZONE MONITORING: FACTS & FIGURES
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In many places in Flanders, water quality is still insufficient. Within the framework of EU LIFE+, VITO and the Flemish 
Environment Agency (VMM) developed the WEISS project, which aims to improve monitoring of surface water quality. As 
requested by interested governments, VITO also wants to study how the software can be applied in countries such as Vietnam, 
Turkey and China.   

Based on the data of the Flemish Environment Agency (VMM), VITO developed an information system to chart the run-off of polluted 

substances to surface water through WEISS. Heavy metals or pesticides originating from agriculture or industry are among the substances 

covered. Up to a resolution of one hectare, the programme studies which water areas in Flanders contain pollutants and how they relate 

to other substances in the water. The tool is available for policy makers in a useful online geo-application. Flanders has been using the tool 

since 2011, the Brussels Capital Region since 2012 and in September 2014, the Walloon region also started using an adapted application. 

There is also interest coming from abroad, more specifically from the Netherlands, Sweden, Germany, Vietnam, Turkey and China. 

VITO’S ROLE 
VITO developed the flexible WEISS software tailored to its users, based on information from VMM. For each pollutant it applies smart 

algorithms which help to predict water pollution. At the moment, negotiations with several international governments to use WEISS are 

ongoing.   

VITO TAKES WATER MONITORING ABROAD #4

Partner project of VITO and VMM, financed 

by LIFE+

Duration: January 2010 – December 2013

WEISS: FACTS & FIGURES

HYPERSENSITIVE CAMERA MEASURES NITROGEN DIOXIDE IN BELGIAN CITIES

Is the multispectral APEX camera suited for measuring nitrogen dioxide in 
cities? VITO is looking into this question along with the German Centre for Air 
and Space Travel in the European project BUMBA. In spring 2015, the first test 
flights of the programme will take off above Antwerp, Brussels and Liège.  

Many busy European cities are struggling with excess nitrogen dioxide in the air. 

The gas is mostly emitted by traffic. Remote sensing is an efficient way to monitor 

nitrogen dioxide, but it requires an extremely sensitive camera. Through the European 

project BUMBA (Belgian Urban NO2 Monitoring Based on APEX hyperspectral data), 

Belgian and German scientists want to prove that the APEX camera can be used for 

this application. The APEX camera (Airborne Prism EXperiment) was developed in 

2011 by VITO and the University of Zürich. A spectroradiometer registers a 

hyper-detailed image based on different spectral bands (visible lights, near-infrared, 

middle-infrared). The APEX camera allows scientists to, for instance, follow the 

chlorophyll level in agricultural crops, chart the sediment of rivers or measure 

concentrations of nitrogen dioxide.  

VITO’S ROLE 
VITO compares the results of these aerial images with measurements on the ground. 

It intends to use the APEX data to supplement the RIO-IFDM model, an air quality 

model it developed together with the Belgian Interregional Environment Agency 

(Intergewestelijke Cel voor Leefmilieu, IRCEL) and which charts nitrogen dioxide 

concentrations.  

#5
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Along with six international partners, VITO is studying how satellite images can contribute to the development of new 
agricultural insurance products. These can be used to help African farmers insure their crop yields more effectively.    

Through remote sensing, VITO scientists can efficiently monitor the condition of crops from space. Since 1988, satellites have been taking 

daily snapshots of the earth. By comparing those archived images with current recordings, scientists can evaluate with precision the impact 

weather phenomena have on crops and their yield. Along with six international partners, VITO is studying how satellite images can be used 

to better help small African farmers insure their crops. Detection of crop damage plays a key role in agricultural insurance, and through the 

satellite images, that detection can be done in a clear and objective manner. In the summer of 2013, six different insurance models in four 

different areas of Senegal were tested, with the financial support of the Weather Risk Management Facility (WRMF) of the International 

Fund of Agricultural Development (IFAD). Based on the satellite images, several potential indices were compiled. These indices took into 

account the agricultural and vegetation characteristics, soil moisture and precipitation. Modelling helped to turn those indices into an index 

insurance, which insures farmers in certain periods of the growing season against specific weather phenomena, such as drought. If the 

developed index falls short of expectations for certain areas in a certain period, the insurer pays damages.  

VITO’S ROLE 
VITO is an expert at crop monitoring based on data delivered in ‘near real time’. This knowledge was used in the IFAD project in Senegal 

to develop insurance products. In addition, VITO is also a scientific coordinator, responsible for the communication with the international 

evaluation committee and validates the Senegalese field data.  

 

REMOTE SENSING HELPS AFRICAN FARMERS WITH AGRICULTURAL INSURANCE #7

Partner project between seven international 

partners

Budget: € 500,000 

REMOTE SENSING IN AFRICA: 
FACTS & FIGURES

Through remote sensing, the influence of invasive exotic trees and plants on a 
local biotope can be monitored. But what is the influence of these exotic plants 
on the entire ecosystem? The European project DIARS tries to find out. 

The partners of DIARS (Detection of Invasive plant species and Assessment of their 

impact on ecosystem properties through Remote Sensing) study the influence of 

so-called exotic species: black cherry and a kind of moss that is steadily spreading 

throughout Western Europe. To get a better understanding of how these species 

colonise the ecosystem, researchers from one American and seven European knowledge 

institutions use remote sensing. Using special camera-equipped planes, they focus 

on three project areas: the German Wadden Sea island Sylt, the Belgian heathland in 

Averbode and the Compiègne forest in northern France. With the hyperspectral APEX 

camera (Airborne Prism EXperiment), a spectral ‘signature’ of both exotic species was 

made. LiDAR (Light Detection And Ranging) laser images simulate the habitats in 3D. 

Based on the aerial images and supplementary observations in the field, the research 

partners study how the exotic species can be characterised, where they occur, and what 

effect they have on the surrounding ecosystem.     

VITO’S ROLE 
VITO is coordinating the DIARS project. It is organising the camera flights and turning the 

collected data into ecological spatial models. Based on the APEX and LiDAR images and 

surface observations, VITO will construct a layered image. That image will teach ecologists 

and policy makers which ecosystems are influenced by invasive exotic species.

DO INVASIVE EXOTIC TREES AND PLANTS AFFECT OUR ECOSYSTEM? #6

Partner project between eight European 

partners in five countries

Part of the European ERA-NET BiodivERsA 

programme

Duration: January 2014 – January 2018

Budget: € 1,100,000

DIARS: FACTS & FIGURES
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MARS PROGRAMME FOR AGRICULTURAL MONITORING GETS EXTENDED #9

To feed every mouth, agriculture is becoming increasingly intensive and more and more farmland is being used. But which 
ecological effect does this have? Within the framework of the European SIGMA project, VITO and other international partners 
worldwide use their expertise in agricultural monitoring to answer that question.  

According to FAO, the food and agricultural organisation of the United Nations, food production must increase by at least 70 % by 2050 

to continue feeding the growing population. Focusing on more intensive farming on existing and new farmlands inevitably impacts the 

environment, but exactly how large is that impact? The SIGMA project (Stimulating Innovation for Global Monitoring of Agriculture) wants to 

calculate this. For the project, VITO is joining forces with 22 international research facilities and companies. The SIGMA partners are developing 

an integrated, global agricultural chart, which can be used for (sustainable) agricultural monitoring. Along with the JECAM programme (Joint 

Experiment Crop Assessment and Monitoring); SIGMA creates a network of test sites in the European Union, Africa, China, Argentina, Russia 

and Ukraine, where in situ measurements are conducted. Based on the measurements – on crops, fertilisation level, constitution of the soil – the 

SIGMA partners design crop growth models. Those models allow scientists to make local predictions. To scale up these results, satellite images 

are used, including the 100 metre resolution images of Belgian microsatellite PROBA-V. What impact does agricultural intensification have on 

current and future climate change scenarios? By 2017, the project partners hope to be able to answer that question.

VITO’S ROLE 
Aside from the coordination of this international project, VITO is also responsible for collecting in situ data in Flanders. The analysis of time 

series for yield predictions, based on satellite images, is VITO’s area of expertise. Based on collected measurements and satellite images, VITO 

is helping to develop a portal site that will provide information for global agricultural monitoring and harvest predictions.  

WORKING TOWARDS SUSTAINABLE AGRICULTURAL MONITORING WORLDWIDE #8

Partner project with 23 international research 

institutions and (agricultural) companies

Part of the European Seventh Framework 

Programme (FP7)

Duration: November 2013 – March 2017

Budget: € 9,100,000

SIGMA: FACTS & FIGURES

Framework contract between VITO-TAP 

(Department Teledetection and Atmospheric 

Processes) and the European Commission (JRC-

MARS)

Duration: February 2015 – January 2019

Budget: € 2,200,000

MARSOP4: FACTS & FIGURES 

Through the MARS programme of the European Commission, agriculture 
in Europe has been supported by remote sensing for years. In 2014, the 
programme was on its fourth term, but its purpose remains unchanged: 
Inform European policy makers about the condition of the most prominent 
crops in Europe and worldwide. 
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To further refine statistical monitoring of agricultural crops in European Union Member States, the European Commission launched the MARSOP 

programme (Monitoring Agricultural ResourceS - OPerational) in 2000. Ever since, a consortium of partners has been using the data of several 

satellites: SPOT-VEGETATION, NOAA-AVHRR, METOP-AVHRR, MODIS and METEOSAT. Based on 10-daily satellite images, vegetation models 

are constructed. The European Commission uses these models for a number of purposes, including: to set prices for wheat, adapt import and 

export schedules, provide practical support for European farmers or develop food aid programmes.  

MARSOP-3 ended in April 2014. In February 2014, the new, biennial MARSOP-4 started with the same goals. 

VITO’S ROLE 
VITO collects data from European satellites and translates it into products with useful crop information. Over the years, several multiannual 

archives have been constructed (NOAA since 1981, VEGETATION/PROBA since 1998, etc.). Every 10 days, new data are added to those archives 

and immediately sent to the MARS unit of the EU Joint Research Centre (JRC) in Ispra, Italy. 

VITO and its Flemish partner Spacebel want to make remote sensing and time 
series more accessible through an online platform. Policy makers, researchers 
and companies will be able to configure parameters to request products and 
information they can apply in a useful manner.  

The technical possibilities of remote sensing continue to grow. For example, many 

satellites, such as SPOT-VEGETATION, MERIS or MODIS, have collected interesting time 

series in the past few years. In the future, even more satellite data at a higher resolution 

will be provided, thanks to satellites such as PROBA-V, Sentinel-2 and Sentinel-3. In 

order to make this multitude of data widely accessible, VITO and the Flemish company 

Spacebel (specialised in software development for remote sensing) are working 

on an online platform for vegetation monitoring: ESE, short for European Support 

Environment Enhancements. Through the platform, users can request information 

on vegetation growth, harvest predictions and other parameters, which they can set 

themselves. The input for the platform comes from actual satellite images as well 

as images from the VITO archive for remote sensing, which has been collecting and 

processing satellite data since 1998. Another possibility is to test new algorithms for 

observation software through the ESE platform. Through open standards, VITO’s data 

can be simultaneously processed and compared with observation images from other 

providers.    

VITO’S ROLE 
VITO is responsible for the technical execution of the ESE project. Among other things, it 

has created an overview of possible uses and requisites for the platform, is developing the 

software together with Spacebel and will demonstrate the ESE platform in 2015 through 

three pilot projects.    

ACCESSIBLE PLATFORM FOR REMOTE SENSING DATA IN PROGRESS #10

Partner project of VITO and Spacebel

Duration: November 2012 – December 2015

Budget: € 2,000,000

ESE: FACTS & FIGURES

PANORAMA AND LASER IMAGES CHART FLEMISH INLAND WATERWAYS #11
The RIS index of Flemish inland navigation charts, an electronic atlas for inland skippers, was due for an update in spring 2013. A 
camera-equipped boat provided by surveyor office TECCON travelled the inland waterways; VITO translated the camera images 
into a useful tool. Skippers can download the maps and use them for navigation.

In spring 2013, surveyor office TECCON bvba was instructed by NV De Scheepvaart and Waterwegen en Zeekanaal NV to collect raw data 

in order to update the electronic navigation guides of the Flemish inland waters. TECCON equipped a camera boat with several observation 

cameras, which recorded locks, bridges, shores and the river area. The vessel followed the rivers along both shores. With panoramic cameras, 

the entire surrounding area of the boat was recorded. 3D laser scanning LIDAR (LIght Detection And Ranging) technology enables exact 

distances and heights to be recorded. The pictures and laser images were used to update the digital inland navigational charts. However, the 

data are also extremely useful for other policy domains (public works, geotechnics, tourism). Thus, NV De Scheepvaart and Waterwegen en 

Zeekanaal NV decided to make the raw data (pictures and laser images) accessible online. VITO provided its expertise.
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In spring 2014, VITO launched a couple of unmanned planes of the Cruiser 
type for the first time. Within the framework of the European projects LUMEN 
and AIRBEAM, they will support the coastguard from 2015 onwards with their 
observation tasks above the North Sea. They will also be used to monitor the 
Kalmthout heathlands.  

The UAVs (Unmanned Aerial Vehicles) sent up by VITO from the military airport of 

Weelde in May 2014 are marvels of teledetection. The planes are Cruiser planes that 

weigh 35 kg and have a wingspan of four metres. They can stay up in the air for four 

to six hours. They can reach heights of three to four kilometres and can be remotely 

controlled up to 50 kilometres in distance. Moreover, they can be equipped with 

hyperspectral sensors, high definition cameras and other high-tech gadgets. Since they 

have a transponder system at their disposal, which guarantees the safety of Belgian 

airspace, they can be used to monitor hard-to-reach areas. Within the framework of 

the European LUMEN project, the UAVs can be used above the North Sea and Belgian 

rivers, to watch for flooding or illegal disposal by ships. And within the framework of 

the AIRBEAM project, they can be used to monitor the Kalmthout heathlands. However, 

there is one important condition: The law on UAVs, which currently can only be used 

around model aviation terrains or for research purposes, needs to be adjusted.

VITO’S ROLE? 
VITO used UAVs made in Spain and adjusted them for teledetection. VITO hopes to 

start using the Cruisers from spring 2015 onwards.    

UNMANNED PLANES MONITOR COAST AND HEATHLAND #12

CUSTOMERS AND INDUSTRY

Using RuimteModel Vlaanderen, VITO measures the impact of changes in our 
land use. This knowledge is vital in a region that has less and less usable space. 
In 2014, VITO researchers developed a modified version of the model for the 
French Railways. 

“To find space for additional regional 
industrial sites, RuimteModel 
Vlaanderen of VITO has helped us 
to screen all possible locations on 
a variety of criteria, as specified 
in our Limburg Regional Structure 
Plan, or, provided by stakeholders 
in the province, in a systematic and 
scientifically sound manner.”

Kristien Lefeber, Director Regional Planning and 

Policy, Provincie Limburg

VITO’S ROLE 
Based on the raw data, VITO developed an online platform, which is widely 

accessible. Users can consult this database and select the parameters which are of 

use to them. VITO refined the software, which offers diverse possibilities, including: 

consulting panorama and laser images, digital 3D measurements, volume calculations 

and 3D profile extraction.

Partner project between four European partners 

from two countries 

Duration: 24 months

Budget: € 1,200,000

Partner project between 21 European partners 

from 12 countries 

Duration: 36 months 

Budget: € 1,300,000

LUMEN: FACTS & FIGURES

AIRBEAM: FACTS & FIGURES
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TIANJIN EPB

Tianjin is one of the most polluted air quality regions in China and it is 
facing an uphill battle to comply with the recent Chinese Air Pollution 
Prevention and Control Action Plan which imposes stringent air pollution 
targets by the year 2017.  To help meet the challenge Tianjijn’s environmental 
protection institutes have established training programmes to ensure 
that their environmental research staff are familiar with the advanced air 
pollution control technology and management systems that are used in the 
EU. Recently, 20 key researchers and directors from Tianjijn EPB and Tianjijn 
Academy of Environmental Sciences (TAES) attended a 3 week training 
programme at VITO, which consisted of lectures and site visits to leading 
Flemish cleantech facilites. 

“The environmental protection 
experiences of the EU introduced 
by VITO was very valuable for our 
environmental prevention work. The 
Photochemical Pollution Prevention 
Technology provided us with a really 
good working idea of air pollution 
protection and control in the EU.”

Xie Huasheng, Deputy Director General, Tianjin EPB

With the software Water Protect, VITO offers manufacturers of Plant 
Protection Products (PPPs) a digital tool to map products in the ground water 
and surface water. The focus is on a sustainable use of PPPs, in harmony with 
the environment. Plant protection products or pesticides are ubiquitous in 
modern agriculture, but at the same time there should be paid attention 
to the sustainable use. With software Water Protect, VITO offers PPPs 
manufacturers a digital monitoring tool that displays the PPPs concentrations 
in an easy-to-grasp way. Water Protect was developed at the request of and in 
cooperation with the PPPs industry.

“Limiting emissions of plant protection 
products to the surface water is of 
great importance to us. Water Protect  
helps us to maintain a nice overview 
of the monitoring data and allows us 
to purposefully improve the water 
quality.”

Hans Willems, Regulatory Manager, Syngenta

To support the management of the environmental impact of large hydraulic 
engineering and dredging projects in coastal areas, the Flemish IMDC 
(International Marine and Dredging Consultants) collaborated with VITO. 
Satellite images show the historical evolution of vegetation and sediment 
in water. During dredging, they can also be used operationally for impact 
analysis and to understand the cause of changes in the coastal area. 

Software programme Energy Atlas, developed by VITO in 2014, shows at a 
glance where space can be made available to produce renewable energy. 
Energy Atlas emerged from the European LIFE+ project WEISS, in which VITO 
and the Flemish Environment Agency (VMM) developed an information 
system to map the drain of pollutants into the surface water. The tool has its 
own online geoportal.

“Sometimes, dredging works need to 
take place in areas where no historical 
information is available. By using 
the satellite images VITO provides, 
and combining them with our water 
knowledge and models, we can offer 
better advice to our clients.” 

“Our search for space for large-scale 
production of renewable energy 
in Flanders is particularly complex 
because of the intensive use of our 
space. The dynamic Energy Atlas VITO 
developed for this purpose allows us 
to test a large number of alternatives 
on feasibility and desirability, in an 
easy and fast way.”

Mark Bollen, Product Development Manager, IMDC

Els Willems, Policy Officer Regional Networks, 

department Ruimte Vlaanderen
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OUR VISION ON MATERIALS

THE CHALLENGE?
Worldwide, we are using more and more materials and resources, which leads to increasing scarcity. In Flanders and throughout Europe, a 

circular economy is being introduced. In such an economy, waste is avoided as much as possible through repairs, reuse and better product 

design. Waste streams remain, but here too we strive to close the circle: One company’s waste becomes another company’s resource. That 

circle, in turn, generates new activity. As an added advantage, we create more jobs and reinvigorate the industrial sector.

VISION

MATERIALS
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VITO’S ROLE 
Thanks to technological breakthroughs, we are able to enhance plenty of industrial 

residue streams. VITO has developed several useful recycling concepts, which are 

being used in various industries. Up until now, our focus was mainly on large streams 

with little valorisation value, such as construction and demolition debris. But now 

we also focus on streams that are more limited in scope, but still contain valuable 

components and allow for high-quality applications. Blast furnace slag is one such 

example: we clean out valuable metals and process the remaining ‘matrix materials’ 

into fully-fledged construction products. 

In a wider context, we inspire and support the Flemish and European material 

policy through our government studies and models. Our goal: facilitate a successful 

transition to a circular economy. In the last year we supported the Flemish 

government with new knowledge of, among other things, an environmentally-neutral 

food industry and recycling options for batteries and metals. On the European policy 

level, we offered practical suggestions to close the circles.

With our renowned laser and plasma technology, we aim to enhance the 

manufacturing industry in Flanders. Our laser group owns powerful laser-cladding 

technology, which offers promising 3D applications. VITO’s plasma group stands out 

with industrial applications in the biomedical sector, the world of composites and 

membranes and the textile sector.

HIGHLIGHTS

“Our research drives a circular 
economy forward. It underpins 
an innovative industry, more 
employment and economic growth.”

Peter Vercaemst,  

Unit Manager Sustainable Material Management

VITO KEY PARTNER IN NEW EUROPEAN KNOWLEDGE COMMUNITY ON RAW MATERIALS #1

116 partners in 22 European member states

Grant of 40-60 million euro annually 

One headquarters and six regional centres of 

expertise (co-location centres), of which one is 

in Leuven

Aspirations by 2018:  

• support and develop 40 innovative concepts;

• create 16 start-ups;

• launch more than 1000 master’s and doctoral  

   studies with an EIT-label.

Aspiration by 2022:

• commercialise 70 patents

EIT RAW MATERIALS IN FIGURES

The European Institute for Innovation & Technology (EIT) decided to found a 
new knowledge and innovation community, where scientists and companies 
will study the theme of raw materials. Six regional knowledge centres will be 
built, one will be coordinated from Leuven. Along with Umicore, KU Leuven 
and UGent, VITO drives the project in Flanders.  

The EIT encourages research, innovation, technology and entrepreneurship across 

borders. It does so through Knowledge and Innovation Communities (KICs). In 2015, 

a new KIC on raw materials will be created. Its mission: Turn Europe’s dependency on 

raw materials into a strategic advantage and into concrete opportunities for European 

companies. This can be done by supporting and developing innovative concepts, 

creating start-ups and mentoring young scientists. Umicore, KU Leuven, UGent and 

VITO will, together with partners in Wallonia (ULiège and CRM),  the Netherlands, 

Germany and the United Kingdom, support one of the six regional expertise centres 

of the new KIC. It will focus on recycling, urban mining (recovering raw materials 

in electronics), extracting metals and minerals from industrial residue, designing 

lightweight and sustainable materials, sea floor mining (collect minerals from the sea 

floor) and the circular economy.

VITO’S ROLE 
With many years of experience and expertise on raw materials, recycling and the 

circular economy, VITO played a key role in drafting the winning proposal and 

developing the management structure of the new KIC. VITO also provides the COO of 

the management team that is drawing up the KIC’s first business plan: Karl Vrancken.

Karl Vrancken, VITO 
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Since July 2014, VITO and OVAM are running a new cross-border consortium 
together. The European Thematic Centre for Waste and Materials in a Green 
Economy (ETC/WMGE) informs policy makers and the general public about the 
transition to a circular economy in Europe.  

In 2013, the European Environment Agency (EEA) called for the launch of the 

ETC/WMGE, which will support EMA from 2014 to 2018 in changing the focus from 

a waste policy to a material policy. Along with OVAM and a consortium of partners 

from six member states, VITO submitted a dossier, which was selected by EMA. The 

ETC/WMGE’s experts will  bundle the European waste and material statistics and 

subsequently draft models and indications for sustainable material management based 

on those statistics. The European waste model can be used by ETC/WMGE to perform a 

large-scale analysis of Europe’s waste policy or to develop policies that promote closing 

the cycle. 

 
VITO’S ROLE 
In the last few years, VITO and OVAM have become internationally renowned for 

their expertise in the field of sustainable material management. Their collaboration 

within ETC/WMGE fits with the objectives of the Flemish Material Programme (VMP). 

The focus no longer lies on waste, but on innovative management of resources and 

materials. 

VITO AND OVAM COORDINATE NEW EUROPEAN KNOWLEDGE CENTRE FOR  
MATERIAL MANAGEMENT

#2

In October 2014, the Belgian company Recoval opened a pilot installation to create production materials from carbon dioxide 
and steel slag, a waste product in the steel industry. VITO helped create this innovative technology.

Located in Farciennes, in the east of the Hainaut province in Belgium, Recoval is an international player in the field of processing and 

valorising waste from the steel industry. An intense collaboration with VITO, the academic world and a few independent experts resulted in 

this innovative patented technology to process steel slag. With this technology, Recoval presents a first on the global market: carbstone, a 

robust construction material created by treating steel slag (waste products from the steel industry) with carbon dioxide. During production, 

no concrete is used. The construction materials can be compared to a kind of hard limestone, stronger than concrete. Not only does 

it encapsulate carbon dioxide, but the process also uses less energy and carbon dioxide than the production of classic bricks. The new 

production method using carbon dioxide can easily be applied to other waste streams.   

VITO’S ROLE 
As an independent expert, VITO provides technological expertise on the valorisation of industrial waste and was instrumental in the 

development of the technology. VITO was able to use its own advanced testing facilities to this end. 

STEEL WASTE RECYCLED INTO NEW CONSTRUCTION MATERIALS #3

Launched: October 2014 

Total budget: € 10,800,000 

Grants from the Walloon Region and the 

Marshall plan

CARMAT IN FIGURES

Consortium of partners in Germany, Italy, the 

Czech Republic, Finland, the UK and Belgium

Duration: July 2014 – December 2018

Total annual European subsidy of approximately 

€ 1,000,000

ETC/WMGE IN FIGURES
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SMART LASER HEAD MAKES REPAIRS AND PRODUCTION TECHNOLOGY INTERESTING FOR 
COMPANIES 

#5

Through the MaRes programme, VITO and other Flemish partners look for 
smart ways to add value to industrial residue streams. To this end they are 
implementing a ‘zero waste’ concept: every part of the waste stream is reused.  

The more resources we use, the smaller the supply and the higher the demand. Six 

Flemish industrial companies want to break that vicious circle. To do so, they founded 

the consortium MaRes (Materials from solid and liquid industrial process Residues) 

along with KU Leuven, UGent and VITO. Together, the MaRes partners developed a 

ready-made package that links every possible industrial waste stream to the optimum 

treatment method. Their goal is to recover every part of the waste stream, from metal 

slag to incineration residues, in the best way possible. These residue streams contain 

plenty of valuable metals, which can be filtered out through magnetic separation. 

Once the residue is cleaned, it can be reused as a resource for construction materials. 

INDUSTRIAL WASTE STREAMS GAIN NEW LIFE #4

Partner project with nine Flemish partners: KU 

Leuven, UGent, VITO, Umicore, Nyrstar, Recmix, 

Trevi, NV Bekaert and Marlux/VVM/CRH and 

Marlux/VVM/CRH, within the Strategic Initiative 

Materials SIM.

Launched: October 2014

www.sim-flanders.be/research-program/mares

MARES IN FIGURES

Partner project with eight partners in five Euro-

pean countries

Project within the European Seventh Framework 

Programme for SMEs FP7-SME (2007-2013)

Duration: September 2012 – September 2014

Budget: € 1,472,000, of which the European 

Union contributed € 1,076,000

ALAS IN FIGURES

VITO’S ROLE 
As a MaRes partner, VITO is using its expertise in the 

application of several valorisation techniques:  

•  filtering valuable resources from watery waste   

 streams;

•  pre-treating solid industrial waste streams through  

 physical or magnetic separation. These processes  

 are linked to applied software;

•  treating metal slag with carbon dioxide  

 (carbonatation) to create new construction materials.

Laser cladding is a technique used to coat or repair industrial materials in a sustainable way. Through the European ALAS 
project, VITO helped created a smart laser head that makes cladding more convenient, easier to control and faster. 
 
Laser cladding is a technique that applies a perfectly adhering coating to industrial materials. It is uniquely suited to apply coatings in a safe 

and accurate manner, create real components in 3D or repair metal surfaces.  
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WASTE PARTICLES BECOME VALUABLE OXYGEN CARRIERS #6

Partner project between 15 European partners 

in 10 countries

Duration: September 2013 – February 2017

Budget: € 9,930,000, of which the European 

Union is contributing € 7,089,000

Purpose: to boost the production of oxygen 

carriers up to a multitonne scale, which is the 

equivalent of energy capacity up to 10  

megawatts. 

SUCCESS IN FIGURES

By collecting carbon dioxide in a focused manner when burning fossil fuels, we can reduce greenhouse gas emissions 
substantially. To do so, oxygen carriers are required. These miniscule particles can be manufactured from waste streams. VITO 
delivers the necessary expertise.  

Along with companies and research institutes all over the world, VITO manufactures oxygen carriers from waste streams rich in iron, 

manganese and calcium. These carriers ensure that fossil fuel doesn’t come in direct contact with air during the combustion process and that 

pure carbon dioxide can be collected after condensing water. The entire procedure is known as chemical looping combustion (CLC). Through 

the European partner project SUCCESS, 15 partners are trying to refine this technique even further. 

VITO’S ROLE 
The CLC technique allows more sustainable energy generation and repurposes waste streams in a useful way. VITO spray dries the oxygen 

carriers. Moreover, it develops an industrial process to make oxygen carriers and other spherical particles of 100 micrometres in size fully 

homogenous.  

Between 2012 and 2014, a consortium of European companies and knowledge institutes studied the existing cladding technique. With 

support from the European Union, the partners in the ALAS project (Adaptive LASer cladding System with variable spot sizes) developed 

a smart laser head. The laser head allows cladding with variable spot sizes, which increases the profitability of the cladding process. 

Moreover, it guarantees a consistent quality of the applied layers. A third benefit is a simplified interface, which allows operators to program 

complicated cladding tracks easily. The new laser head takes another step towards integrating the technique in the industry.

VITO’S ROLE 
VITO has been an expert on laser cladding for 15 years and has already conducted several demonstration projects, together with the 

industry. In partnership with AIMEN and Fraunhofer, VITO assembled a prototype of the cladding head, which was tested in VITO’s laser 

laboratories. 

BUILDING MORE SUSTAINABLE WITH RECYCLED AERATED CONCRETE #7
More than 40 percent of all the waste produced in the European Union is construction and demolition waste. VITO helps to 
reuse this massive mountain of rubble as sustainable construction materials. In the IRCOW project, it focused specifically on 
aerated concrete.

The building sector produces 50,000 to 100,000 tonnes of aerated concrete waste annually in Flanders alone. Together with Jacobs NV, 

a company from Antwerp that specialises in recycling construction and demolition debris, VITO developed a procedure to recycle aerated 

concrete for several building applications, such as a screed that is not only 20 percent lighter, but also provides additional insulation. In 

2014, 30,000 tonnes of aerated concrete waste were recycled. The study is a part of the European Seventh Framework project Innovative 

Strategies for High-Grade Material Recovery from Construction and Demolition Waste (IRCOW). 
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Partner project with 13 partners in seven 

European member states

Duration: January 2011 – January 2014

Budget:  € 4,831,000, of which the European 

Union contributed € 3,362,000

Five test sites: in Spain (two sites), Sweden, 

Poland, Belgium

IRCOW IN FIGURES

RENEW HELPS COMPANIES TO REVALUE WASTE #8

Since 2013, VITO has been part of the European expertise network ReNEW. Altogether, 19 knowledge and research partners 
from north-west Europe join forces through ReNEW to add value to diverse waste streams.  

The innovation network ReNEW encourages innovation in the waste sector in north-west Europe through technology development and 

policy support. The ReNEW partners showcase various new technologies and also develop an innovation roadmap. 

VITO’S ROLE 
VITO focuses on recycling chrome-free metal slag originating from the production of stainless steel. It recycles pure chrome and processes 

the slag residue into high-quality construction materials. Moreover, through refining, VITO also recovers organic waste streams such as waste 

paper. The organic matter present can be biologically converted into valuable chemicals. From the remaining material, bio-energy can be 

extracted. This way, VITO paves the way to a European recycling society, which uses waste as a resource and reuses materials completely.

VITO’S ROLE 
On the site of Jacobs NV, VITO conducted tests with a test installation that reworks aerated concrete waste into a durable screed. The final 

product was applied successfully in a municipal collection park in the port area in Antwerp. 

Partner project of 19 knowledge and research 

partners in five European countries 

Duration: January 2013 – June 2015 

Budget: € 4,880,000, of which Interreg IVB 

North West Europe is contributing € 2,440,000 

RENEW IN FIGURES 
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VITO’S ROLE
VITO was responsible for developing the neutrality concepts, the baseline measurement and the inventory of the technical measures. 

Given the results of the feasibility study, VITO asks the Flemish government to carefully consider any new measures for energy, water and 

waste. VITO doesn’t rule out that new technical breakthroughs or a reassessment of food products or habits could speed up environmental 

neutrality in the next 10 to 20 years.  

The full report can be read in Dutch at 
http://www.lne.be/doelgroepen/bedrijven/doelgroep-voeding/eindrapport-lne-voeding-hoofdrapport-bijlagen.pdf

VITO was commissioned by the Public Flemish Waste Company (Openbare 
Vlaamse Afvalstoffenmaatschappij, OVAM) to map in a report the Flemish 
metal recycling sector. In this report, researchers also put forward key aspects 
for the future: which investments should the sector make to be a European 
leader by 2020?

As part of the Flemish Material Programme (Vlaams Materialenprogramma, VMP) 

researchers from VITO and KU Leuven studied metal recycling in Flanders. They 

mapped the value of the existing metal recycling cluster in terms of economic 

contribution, innovation and environmental impact.  

VITO proved that the Flemish metal recycling sector occupies a unique position, with 

strong industrial players, a well-performing collection and sorting policy, progressive 

governance and a strong research field. This was recognised internationally in 

December 2014: Flanders was assigned one of six regional expertise centres for the 

new European Knowledge and Innovation Community for Raw Materials (EIT, KIC 

Raw Materials). 

CAN THE FLEMISH FOOD INDUSTRY BECOME ENVIRONMENTALLY NEUTRAL BY 2030?

VITO PUTS GUIDELINES FOR FLEMISH METAL RECYCLING IN PLACE

#1

#2

PROJECTS

VITO’S ROLE
In a project plan attached to the report, VITO proposes three guidelines for the future of the Flemish Material Programme:  

1. maintain and enhance the current recycling cluster;

2. increase knowledge and technological development of recycling metals from complex streams, in order to be among the best in Europe 

by 2020;

3. strengthen strategic cooperation with other sectors to increase the impact on the entire metal cycle and stimulate economic growth.

VITO and KU Leuven’s report will be used by the Flemish Material Programme to direct the cooperation between the government, companies 

and research facilities. As such, the Flemish metal recycling cluster can continue to increase its role in the circular economy, both in Flanders 

and abroad.  

In 2014 VITO investigated whether an environmentally neutral Flemish food 
industry is technically and economically feasible. This was investigated on 
behalf of the Flemish department of Environment, Nature and Energ together 
withIDEA Consult and KU Leuven, and several stakeholders.  

The food industry is the second-largest industrial employer in Flanders, with over 

6,500 companies. In 2014, VITO, IDEA Consult and KU Leuven carried out in-depth 

research into whether the Flemish food sector can become environmentally neutral by 

2030 with regards to water, energy and waste use. The study indicated that this can’t 

be accomplished easily. Current techniques are insufficient to achieve environmental 

neutrality in an economically feasible manner, even when compensating measures are 

taken into account.    
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Together with De Watergroep, VITO is studying the production of drinking water in Flanders. A pilot installation in Kluizen, 
which purifies water through innovative ion exchange, shows that our drinking water can be made even purer. Moreover, VITO 
is researching whether the waste stream released during this process can be reused afterwards.  

In the drinking water production centre in Kluizen (East-Flanders), surface water is being treated experimentally with an ion exchanger. The 

installation is filled with synthetic resin, which De Watergroep uses to remove unwanted organic substances from the water by exchanging 

them with the more harmless ions. This allows it to save on chemicals and produce less sewage sludge in later treatment steps. The ion 

exchanger has to be regenerated regularly with a saline solution, which removes organic matter from the synthetic resin. Through the 

Belgian-Dutch project OperAqua, VITO is studying optimal ways to recover the waste stream (regenerate) of the regeneration process, 

which is rich in salt and organic substances. Research in Kluizen proves that the regenerate should be treated through nanofiltration 

and electrodialysis, to separate and distil salts and organic residue. The salt can be reused for regeneration and the organic residue can 

potentially be used as a soil improver. 

VITO’S ROLE
In the next few years VITO will also perform pilot tests in the West-Flemish water catchment area De Blankaart (between Oostvleteren and 

Diksmuide). Nanofiltration and electrodialysis will be studied and optimised there. 

NANOFILTRATION ALLOWS WASTE STREAMS TO BE REUSED FOR THE PRODUCTION 
OF DRINKING WATER 

#3

Duration: June 2013 – December 2015

OPERAQUA: FACTS & FIGURES 

IRON-RICH WASTE IS RECYCLED EFFICIENTLY #4

Partner project of four Flemish companies 

(Antwerp Sand Recycling, Campine Recycling, 

Daniël Cardinael & Co Comm and Jacobs NV), 

one civil society organisation (Plan C) and two 

research institutes (VITO en KU Leuven). 

Duration: February 2015 – January 2017

Budget: € 800,335, of which MIP contributes   

€ 595,755

MAXIVIA: FACTS & FIGURES
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Partner project of nine partners in five European 

countries

Collaboration between knowledge institutes 

and the biomedical industry 

Financed within the European Seventh 

Framework Programme

Budget: € 4,812,000, of which the European 

Commission is contributing € 3,487,000

Duration: January 2014 – December 2016  

IP4PLASMA: FACTS & FIGURES

PLASMA TECHNOLOGY IN THE BIOMEDICAL SECTOR #5

When it comes to atmospheric plasma, VITO is among the best in the world. In the European project IP4Plasma, research 
institutions like VITO, industrial partners and end-users demonstrate applications of atmospheric plasma in wound treatment 
and medical diagnostics.

In Europe, many different technologies based on atmospheric plasma have already been developed and patented. All that remains is to show 

that this know-how can be applied successfully in the industry. That is the goal of the IP4 Plasma project. Specifically, it focuses on:

•  new products for wound treatment. The products drain wound fluid, require 20 % fewer raw materials and have antibacterial properties; 

•  new diagnostic tests for tuberculosis and HIV. The tests are fast and cost-efficient. They don’t require complex machinery to read the   

 results and are highly targeted and sensitive;

•  plasma machines for cost-efficient and environmentally friendly coating of these products.  

VITO’S ROLE
VITO has systems for atmospheric plasma that it developed in-house: PlasmaZone®, PlasmaSpot® and PlasmaLine®. In the IP4Plasma project, 

VITO uses these systems and develops custom-made procedures. 

For the most part, iron-rich waste streams from several industrial processes are still either dumped or used in low-value building 
applications. However, these streams contain plenty of valuable metals that can be reclaimed, or residue that can be reused in 
an innovative way.    

Recycling iron-rich waste streams could have a large impact on the entire industrial landscape. In the MaxiVIA-project, financed by the 

Environment and energy technology Innovation Platform (Milieu- en energietechnologie Innovatie Platform, MIP), VITO and other Flemish 

partners develop innovative methods for high-quality deployment of these materials. The partners want to reclaim valuable metals using 

sophisticated separation technologies, but also want to valorise the majority of the material in a suitable manner.  

VITO’S ROLE
VITO develops valorisation techniques through which iron-rich waste streams can be reused sustainably: 

•  pre-treating industrial waste streams through (para-) magnetic separation, in order to reclaim iron-rich fractions;

•  applying hydrometallurgical extraction methods to regain valuable and critical metals (Zn, Pb, Sn and Sb) from waste streams. 
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SUSTAINABLE CARBON FIBRES PUT EUROPE ON THE MAP #7
Carbon fibres are used in various applications: from lightweight bicycles to the 
blades of wind turbines. Carbon fibres are used when low weight is combined 
with high strength. A new production method with innovative fibres based on 
recycled plastics should put Europe on the map as a cleantech player.  

The European NEWSPEC project, a consortium of companies and research institutions 

of which VITO is one, aims for a green revolution in the production of carbon fibres. 

Between 2013 and 2017 the partners want to release an innovative carbon fibre, 

manufactured from polyethylene (an oft-used and cheap plastic). Currently, the 

United States and Japan are world leaders on the carbon fibre market. Europe wants 

to position itself against them using environmentally friendly and cheaper carbon 

fibres, which can be used in the car industry, but also for sporting goods such as 

bikes, skiing materials or helmets. The NEWSPEC partners will study every step in the 

production process and apply innovative technologies that will reduce the impact on 

the environment and energy consumption of carbon fibre production.  

VITO’S ROLE
VITO has a lot of expertise in atmospheric plasma technology. A specialised research 

group currently studies on a pilot scale how atmospheric plasma technology could 

offer an alternative means of optimising the finish of the fibre surface and contribute 

to the sustainable production of carbon fibres in the future. 

Project within the European Seventh Framework 

Programme with 13 partners in seven countries

Duration: November 2013 – November 2017

Budget: € 10,045,000, of which the European 

Commission is contributing € 7,394,000 

NEWSPEC: FACTS & FIGURES

HIGH-QUALITY RECYCLING MADE POSSIBLE BYAUTOMATIC SEPARATION OF  
REFRACTORY MATERIAL 

#6

Partner project between seven partners in three 

countries

Duration: November 2013 – October 2016

Budget: € 2,380,000 , of which the European 

Commission is contributing € 1,750,000 

REFRASORT: FACTS & FIGURES

Refractory materials are invaluable for production processes using high 
temperatures. Yet, their usage also produces refractory waste. With the 
European FP7 project REFRASORT, VITO aims to create a smart sorting 
technique that allows that waste to be reused.

Recycling refractory waste is still in an early development stage. Only 5 percent 

of this waste stream is reused to produce new refractory materials. The other 95 

percent ends up on a garbage dump or – best case scenario – gets used for road 

construction (as a replacement for gravel in concrete). This lack of recycled production 

materials means that the European industry currently strongly depends on primary 

resources. The pressure to decrease the amount of refractory waste and close the 

cycle is mounting: raw materials are becoming scarce, prices are increasing and 

environmental laws are becoming stricter. If we want to recycle and reuse refractory 

materials in a way that ensures quality, efficient separation based on chemical 

composition and effective removal of impurities is necessary. Through REFRASORT 

(Refractory Sorting and Recycling) and along with industrial partners and research 

centres, VITO aims to develop an innovative sorting technique. This technique is 

non-destructive and aims to increase the purity of refractory waste streams, in order 

to reuse up to 20 percent of the refractory waste when producing new refractory 

materials.  

VITO’S ROLE
As project coordinator for REFRASORT, VITO is responsible for the general project 

follow-up and communication with the European Commission. VITO is also involved 

in characterising the material, and offers support for developing the integrated 

process. 
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In July 2014, VITO and OVAM founded the European Thematic Centre for 
Waste and Materials in a Green Economy. The centre was founded after a call 
from the European Environmental Agency. 

VITO searched for a suitable procedure to valorise steel slag for recycling firm 
Recmix in Genk. Together with researchers from Recmix, it was decided to opt 
for the carbstone technique, for which VITO had already cooperated with the 
Walloon company Recoval. Using this technique, steel slag is repurposed into 
cheap and durable construction materials. 

A consortium of 15 Flemish knowledge and research partners advocates for 
sustainable material management through the Flemish Material Programme 
(Vlaams Materialenprogramma, VMP). In the VMP, VITO works closely with the 
Public Flemish Waste Company (Openbare Vlaamse Afvalstoffenmaatschappij, 
OVAM). 

WHAT IS THE FLEMISH MATERIAL PROGRAMME?
To streamline the multitude of public and private initiatives on sustainable 
material use in Flanders, OVAM launched the public-private Flemish Material 
Programme in 2012. The Flemish Material Programme combines ambitious 
long-term visions, policy-relevant research and initiatives in the field. This 
happens respectively through Plan C, the Support centre Sustainable Material 
Use (Steunpunt Duurzaam Materiaalbeheer, SuMMa) and the Flemish Material 
Programme Agenda 2020, three pillars which reinforce each other. VITO is a 
key partner in SuMMa.

CUSTOMERS AND INDUSTRY

“With this new partner network, we 
can continue to further our knowledge 
on waste. At the same time, it offers 
us an opportunity to look towards 
the future and gain more expertise 
on material efficiency and the green 
economy.”

Professor Hans Bruyninckx, Executive Director, the 

European Environmental Agency 

“The Flemish waste, material and soil 
sector is among the best in Europe, 
both on a policy level and on a 
technological level. This can partially 
be attributed to the view of OVAM 
as policy organiser and the expertise 
of VITO regarding sustainable 
innovations.”

Jorn Verbeeck, Transition Manager Sustainable 

Material Management, OVAM

“We had a residue stream of steel slag, 
but no suitable solution for it. 
Together with VITO, we successfully 
performed laboratory tests on an 
industrial scale. The carbstone is a 
satisfying result.”

Serge Celis, CEO, Recmix
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OUR VISION ON HEALTH

THE CHALLENGE?
High quality and affordable healthcare on a human scale. Thanks to the high standard of our healthcare, we are living longer. At the same 

time, we are confronted with more and more lifestyle diseases and chronic disorders. The high costs of treating these are putting pressure on 

our healthcare system. Preventive and personalised healthcare is therefore becoming increasingly important. It is smarter to manage health 

and prevent diseases than to heal them only after they occur.

VISION

HEALTH
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VITO’S ROLE 
We put technology and knowledge into practice, in the service of sustainable 

healthcare. VITO has the expertise needed to work with patients, doctors and 

government in the search for new healthcare solutions.

We develop the technology required to work with companies in finding and validating 

new biomarkers. Biomarkers indicate whether a disease is developing, and can even 

distinguish in which stage the disease is in. VITO has the expertise needed to identify 

and validate a wide range of useful biomarkers. We also strive to find solutions in 

the form of diagnostic tests to detect diseases more selectively or earlier. In addition 

to measurements in the body, we are also working to develop measurements on the 

body. Portable sensors allow us to measure environmental factors and physiological 

parameters. We convert this information into useful knowledge for doctors and 

patients, making it possible to refine and personalise the treatment of serious chronic 

diseases. 

VITO contributes a unique combination of expertise to this endeavour: strong 

technological knowledge needed to measure and analyse health factors, broad 

experience with sensor technology, apps and portal applications, and a thorough 

understanding of the relationship between health, environment and lifestyle. Thus, 

we develop customised solutions for individual end users, care providers and medical 

professionals.

HIGHLIGHTS

“It’s smarter to manage health than 
to focus on disease.”

Rudi Torfs, Unit Manager Health

SENIORS CYCLE VIRTUALLY THROUGH THEIR VILLAGE ON SMART EXERCISE BICYCLE #1
In collaboration with KU Leuven and residential care centre Witte Meren in 
Mol, VITO researchers have developed an exercise bicycle which the elderly 
can virtually cycle with through their old hometown. VITO aims to encourage 
physical activity among the elderly and at the same time to monitor their 
health. 

The new exercise bicycle is linked to a display that simulates the feeling of a ride 

through the village using images taken from Google Street View. The smart bicycle 

not only motivates seniors to exercise, it also provides a range of information on their 

health and physical activity: cadence, heart rate, ability to orientate … This allows the 

early detection of health problems such as heart failure or Alzheimer’s disease. The 

exercise bicycle not only provides the residents of the care centre with their daily 

portion of exercise, it also stimulates social contact. In September 2014, the 

interactive bicycle project was awarded the biennial Janssen Open Innovation 

Award by the Kempen Innovation Council, and it has received the support of the 

King Baudouin Foundation and the Flanders Chamber of Commerce and Industry 

(VOKA) Health Community. Residential care centre Witte Meren is now looking for a 

commercial partner to implement the project elsewhere.

VITO’S ROLE
In partnership with KU Leuven, VITO developed software that allows for people to 

cycle along a route of their choosing. VITO uses the data obtained while cycling to 

monitor the health of the cyclists.  
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INTELLIGENT BIOMARKERS GAUGE OUR EXPOSURE TO SUBSTANCES

We are daily exposed to a plethora of substances ranging from particulate 
matter to plasticisers such as phthalates. To accurately assess the impact of 
these substances on our bodies, five VITO doctoral students went in search of 
suitable analysis models.  

An initial study focused on exposure to phthalates through the food chain. Phthalates 

are used in the manufacture of glue and perfumes, but also as softeners for plastics. 

In her doctorate, Tine Fierens developed the En-Forc model, which supplements 

VITO’s current exposure model, S-Risk, with risks related to eating habits and food 

preparation. 

The doctoral thesis of Sofie De Prins uses biomarker measurements in children and 

adults to examine whether exposure to particulate matter is associated with oxidative 

stress, inflammation and changes to global DNA. Britt Wens in turn examined 

exposure to endocrine disruptors by means of gene expression analysis in blood cells. 

Two other doctoral students conducted research into the usability of biomarkers for 

(preventive) cancer research. Wahyu Wijaya Hadiwikarta studied the possibilities for 

developing a better measurement of DNA damage based on the thermodynamic 

principles of DNA hybridisation. This new technology creates unique possibilities to 

detect mutations and biomarkers in tumours. Finally, the doctorate of Evelyne Maes 

focused on proteomics technology to develop an improved method for detecting 

intestinal cancer. All five of these doctoral students successfully defended their 

dissertations in 2014.   

  

#2

SALIVA TEST DETECTS EFFECTS OF STRESS IN CHILDREN #3
VITO is developing a simple saliva test to detect 
stress in collaboration with Tulane University 
of New Orleans. The awarding of a prestigious 
grant in 2014 marked the start of a promising 
study.  

In November 2014, VITO project manager and 

researcher Patrick De Boever was awarded a grant 

by Grand Challenges Explorations, an international 

grant fund under the aegis of the Bill and Melinda 

Gates Foundation. The grant gives De Boever the 

operating funds needed for research into a simple 

method for measuring the effects of stress in young 

children. For the project, VITO is collaborating with 

Tulane University of New Orleans. The characteristics 

of chronic stress and its effects on the brain have 

been fairly well measured in adults. This is much 

harder to do at a younger age. As an alternative to a 

blood test or a brain scan, VITO wishes to develop a 

saliva test that provides insight into the neurological 

development of children. Saliva contains sensitive 

biomarkers such as DNA and RNA that indicate how 

flexibly children are coping with stress. A single saliva 

strip gives researchers an idea of the strategy the 

brain has developed to resist stress.  

VITO’S ROLE
VITO is expanding an existing database from New Orleans with saliva samples taken 

from 10-year-olds from Romania and the Belgian province of Limburg. The research 

on this latter group is being conducted in partnership with Hasselt University. VITO 

researchers will then develop a prototype saliva test based on a comparative study.  
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More than 60 years after the first successful kidney transplant, for the monitoring of donor kidney acceptance is still relied on 
highly invasive biopsies. The histological control of biopsies is not only an invasive method, but also a very subjective one. 

Because the need for a robust, non-invasive way of succession is very high, VITO went in search for suitable biomarkers that can indicate 

whether the transplant is a success. Within the partnership BioMargin European scientists search for useful biomarkers. These are body 

substances (blood, urine, kidney tissue,..) that contain information about the health of the new kidney. In time, we hope to develop a tool 

that they can conclude much faster whether the donor kidney is accepted by the body and that no loss of function occurs.

BIOMARKERS CAN INCREASE SUCCESS RATE IN KIDNEY TRANSPLANTS #1

Consortium of 13 European partners from four 

countries

Duration: 1 March 2013 – 1 March 2017

Budget: € 6,000,000 grant from the European 

Commission 

BIOMARGIN: FACTS & FIGURES

PROJECTS

VITO’S ROLE
In collaboration with the University of 

Antwerp, VITO specializes in proteomics, 

or the analysis of proteins and peptides 

(part of) an organism. VITO researchers 

in the BioMargin programme analyse 

urine samples from transplant patients 

with or without abnormal kidney 

biopsies and check out which proteins 

or peptides qualify as a biomarker to 

predict rejection.

For health reasons, Europe is imposing increasingly stringent emission standards for construction materials and other products 
used indoors. Product emissions measurements are therefore becoming increasingly important. Since 2014, VITO has been BELAC 
accredited for the latest European test method for materials and coatings. 

It is no longer an option for European producers of construction materials to bring products to market that emit uncontrolled volatile organic 

compounds (VOCs). Several Member States have imposed strict standards in this area. The European Commission is working on a common 

policy framework. In the fall of 2013, Europe issued a new horizontal test standard: CEN/TS 16516, the stepping stone to uniform European 

VOC emission classes. In the coming years, the new test method will become the standard for emission testing of construction materials 

and coatings in Europe. In 2014, VITO received Belgian BELAC accreditation to apply the test method. To this end, it has a series of emission 

test chambers of various sizes as well as devices for the identification, measurement and online monitoring of pollutants emitted by building 

products at its disposal. Other consumer products can also be tested, such as scented candles, oil lamps, incense, furniture or automotive 

products. VITO is also able to use its specialised test chambers to determine the air purifying potential of construction materials. Objects to 

be tested in the chambers are then exposed to test atmospheres that can contain various pollutants in diverse concentrations. 

VITO’S ROLE
In its product emission competence centre, VITO 

determines the emissions of (semi-)volatile organic 

compounds from construction materials, furniture 

and consumer products. At the request of industrial 

customers, it is conducting targeted tests during the 

product development and design phases. VITO is 

developing customised test suites that test whether 

a product meets the applicable regulations and gives 

advice to companies wishing to label their products.

VITO ACCREDITED FOR EMISSION TESTS  #4
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PATENTED BIOMARKER CAN DETECT INTESTINAL CANCER EARLIER #2
A set of 26 unique proteins can provide doctors clarity of an early stage in the 
development of intestinal cancer. This is the conclusion of VITO post-doctoral 
researcher Evelyne Maes, who received a completion grant from the Flemish 
Cancer League (VLK) in 2014 to continue her doctoral work. The research 
significantly reduces the risk of advanced cancer.  

Screening for colon cancer has been required in Flanders since 2014 for all 50 to 74 

year-olds. This is necessary because this form of cancer is frequently detected only at 

a late stage. For the moment, doctors can only analyse faeces for blood formation or 

examine the colon using a colonoscopy. Such methods are uncomfortable and do not 

guarantee a conclusive diagnosis. So smaller tumours frequently go undetected. In 

2014, post-doctoral researcher Evelyne Maes (VITO) received a completion grant from 

the Flemish Cancer League to develop a new method for detecting colon cancer. She 

was able to select a set of 26 proteins that can serve as biomarkers. When analysing 

blood, researchers examine the expression level of these proteins: if the level deviates 

from  normal values, this indicates cancer. The biomarker, which has since been 

patented, makes screening for colon cancer more accessible and more accurate at an 

early stage. 

VITO’S ROLE
One of the VITO areas of expertise is proteomics: the analysis of all proteins and 

peptides in a cell, organ or organism. The research of Evelyne Maes is an excellent 

example of this. 

In 2014 the European Union launched the PASTA project to increase physical movement into our mobility patterns. A large-scale 
survey in seven European cities, that VITO is helping organise, will serve as a baseline. The city of Antwerp was selected as the 
model region for Belgium.

Physical inactivity is the fourth largest risk factor in Europe for premature death. tone way to change this is to encourage people to travel 

more on foot or by bicycle. This is the approach being taken in the European PASTA project (Physical Activity through Sustainable Transport 

Approaches). In this project, companies, universities and research institutions are collaborating to find solutions to make walking and cycling, 

in combination with public transport, as attractive as possible. This spring, a large-scale survey is being conducted in seven European cities, 

including Antwerp. The results will be incorporated into a baseline, on the basis of which the project’s progress can later be measured.

VITO’S ROLE 
VITO is responsible for the survey in Antwerp. It will be conducting experimental research and making practical recommendations based on 

the results. The PASTA project fits perfectly with VITO’s vision of preventive healthcare.

EUROPEAN PROJECT FOR MORE PHYSICAL MOVEMENT IN OUR MOBILITY PATTERNS #3

Consortium of 14 European partners from 

nine countries

Duration: October 2013 – October 2017

Budget: € 5,100,000, with € 850,000 of this 

amount being contributed by the European 

Commission 

PASTA: FACTS & FIGURES
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Our retina says much about our health. Retinal photographs will soon allow 
us to know a patient’s health literally at a glance. The smallest blood vessels of 
our body, also called the microvasculature, can be imaged using such a retinal 
photo. 

These blood vessels show strong similarities with the central circulatory system and the 

vascular system of the brain. Changes in the thickness and pattern of blood vessels are 

considered early indicators of the development or progression of disease. The risk of 

high blood pressure, a major factor in the development of diseases of the heart and 

blood vessels, can therefore be detected in the blood vessels of our retina, with the aid 

of image analysis of a retinal photo. The image analysis can also be used to monitor 

diabetes and in following up Alzheimer’s disease. The THEIA (moniToring Health using 

rEtinal Imaging and predictive Analytics) project partners are developing a measurement 

and analysis platform that can be used for the early detection of cardiovascular diseases 

and for patient stratification. 

VITO’S ROLE 
VITO together with software producer DCILABS is developing a computerised 

technique for analysing the blood vessel pattern in the retina. They are also 

contributing to the evaluation of a portable retinal camera that can capture and 

analyse images, and then place this medical information online. This technology can 

be used for mobile health monitoring in less developed countries. VITO, for example, is 

using retinal photography to conduct research into the development of cardiovascular 

disease in Sub-Saharan Africa and is creating an image database in South Africa.

RETINAL PHOTOS HELP IN FASTER DETECTION OF DISEASE #4

Duration: June 2014 – June 2017

Budget: € 130,000

STUDYING CARDIOVASCULAR 
HEALTH IN SUB-SAHARAN AFRICA: 

FACTS & FIGURES

CUSTOMERS AND INDUSTRY

For the European CON4EI Cefic LRI project, a research programme that 
developed alternatives to test how certain chemicals irritate our eyes, the 
Flemish company Adriaens Consulting worked closely with VITO.

CON4EI is a Cefic LRI supported validation/research study.

“I had the opportunity to work 
together with VITO on the 
implementation of three large 
multicenter studies in the field of 
eye irritation. The efficient and 
excellent cooperation with the project 
coodrinator (VITO) led to the CON4EI 
Cefic LRI project.”

Els Adriaens, CEO, Adriaens Consulting
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QualityNano, a project within the Seventh Framework Programme of the 
European Commission, is a consortium of 28 European research laboratories 
with expertise in nanomaterials. They have been working since 2011 on a 
platform where best practices on nano-security can be optimally developed 
and shared. 

“As an Irish SME dedicated to research 
and development on advanced 
coatings, we encounter many technical 
challenges for which insufficient 
know-how is available in Ireland. 
However, the unique expertise that 
VITO offers via QualityNano made it 
possible for us to carry out preliminary 
studies on the wear and cytotoxicity 
of a nano-coating that we developed. 
Without this access to the VITO 
technical facilities and the expertise 
of its researchers, commercialisation 
of this product would have suffered a 
significant delay.”

Hugh Hayden (Hoofd R&D - Radical Coatings Ltd.

Hugh Hayden Head of R&D, Radical Coatings Ltd.

At the end of 2014, Flemish SME The Sniffers, a worldwide expert in the field 
of VOC emissions monitoring (volatile organic compounds), conducted a 
seminar for the Chinese Ministry of Environmental Protection on the detection 
of leaks and associated remedial measures. VITO assisted in organising the 
seminar.

“The collaboration between VITO and 
The Sniffers has been very successful 
to date. VITO is supporting the project 
in China. This partnership is increasing 
our company’s standing and opening 
new doors. We look forward to further 
steps.”

Bart Wauterickx, CEO, The Sniffers
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OUR VISION ON CHEMISTRY

THE CHALLENGE?
The chemical branch industry still relies overwhelmingly on fossil fuels such as crude oil, but that supply is finite. Moreover, in Europe we 

strongly depend on foreign imports and the associated price fluctuations. To become more sustainable, the industry has to improve its 

manufacturing processes, recover waste streams, switch to renewable raw materials and create entirely new value chains. This is necessary to 

counter the lack of raw materials, save on costs and maintain a strong market position.

VISION

CHEMISTRY
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VITO’S ROLE 
VITO develops integrated (bio) chemical processes that combine two steps into one: 

the conversion reaction itself and the separation of the finished product. The result: 

better and faster conversion, resulting in less energy and fewer raw materials, less 

waste and lower emissions.

Often, industrial waste streams still contain valuable components. Or perhaps 

a solvent is too heavily contaminated, rendering it unusable. Our membrane 

technology allows the recovery of expensive solvents or other valuable fractions. We 

develop membranes for the pharmaceutical industry, in order to concentrate active 

components from organic solvents.

VITO is also exploring the possibilities of technologies to extract chemical components 

from agricultural waste streams and renewable biological raw materials. We focus on 

extracting valuable materials from algae via bio-refinery, in cooperation with, among 

others, university college Thomas More in Geel. 

All our solutions lead to higher returns in several industries, including chemicals, 

pharmaceutical industries, the food and beverage sector and industrial biotechnology. 

This way, we help the European chemical industry strengthen its competitive position.

HIGHLIGHTS

“We support European chemical 
companies strengthen their 
competitive position.”

Bert Bouwman, Unit Manager Chemistry

EUROPEAN RESEARCH COMMUNITY BRINGS BIO-BASED ECONOMY A STEP CLOSER #1

Partner project between VITO and research and 

technological institutes in six other European 

countries: FhG, VTT, TNO, SINTEF, Tecnalia 

Technology Corporation and SP Technical 

Research Institute of Sweden 

Together, the seven institutes represent a total of 

45,000 experts

Duration: June 2014 – June 2016 for the initial 

project

Total budget consortium: € 3,000,000 

AERTO IN FIGURES

AERTO, a European consortium of research and technological facilities, wants 
to help realise the transition to a bio-based economy. VITO is one of the 
project partners and provides technological insights in the chemical field.

The research network AERTO – short for Associated European Research and 

Technology Organizations – steers, encourages and supports research initiatives that 

work towards a sustainable society. Its goal is to increase the European potential for 

innovation through networking, coordination and sharing expertise. In recent years, 

programmes on offshore wind energy, energy-efficient construction and valorisation 

of waste materials have already been completed. 

An ambitious new chapter in the transition to a bio-based economy began in 2014. In 

such an economy, biomass is used as an alternative to fossil fuels. In practice, AERTO 

focuses on: 

•  the extraction of useful sugars from lignocellulose;

•  the valorisation of algae;

•  the valorisation of lignin (sawdust);

•  market trends regarding applications of biomass.

VITO’S ROLE 
Within AERTO, VITO has taken on a leading role in the isolation and valorisation of 

lignin and lignocellulose. For both processes, it provides a host of refined techniques: 

membrane filtration to separate useful materials, but also techno-economic analyses 

and instruments to chart the efficiency of several value chains, for example, the 

biorefining of algae. 
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The industrial closed circuit designed by VITO for chemical company Solvic in Antwerp received a CEFIC Responsible Care 
Award in 2014. With this ingenious pilot installation, Solvic can use on waste streams from its own manufacturing and that of 
neighbouring companies to produce ultra-clear demineralised water.  

Solvic (a company in the Solvay-group) is one of the testing grounds for the European project E4 Water. E4 stands for Economically and 

Ecologically Efficient Water Management in the European Chemical Industry. Using the sustainable pilot installation tested by VITO and 

Evides in Solvic, the company can convert wastewater into demineralised and desalinated water. Solvic can use the resulting ‘demi water’ 

in its production process and reduce its water use. The installation not only reduces costs and benefits the environment. It’s also a textbook 

example of a new, sustainable value chain, with the potential to inspire other companies. CEFIC, the European partner project for the 

chemical industry, rewarded the innovative project in 2014 with the CEFIC Responsible Care Award in the category ‘Environment’. 

VITO’S ROLE
VITO introduced Solvic into the European research and innovation landscape and contributed its technological expertise regarding membrane 

processes. VITO conducts specialised laboratory tests and pilot tests to filter and add value to salinated waste streams.

For more information and updates, visit: www.e4water.eu 

SOLVIC WINS CEFIC RESPONSIBLE CARE AWARD WITH ASSISTANCE FROM VITO #2

Partner project between 19 European partners 

in nine countries

Six industrial testing grounds, of which two in 

Belgium (SOLVIC NV and Procter & Gamble)

Duration: May 2012 – April 2016

Budget: € 17,000,000, of which the European 

Commission contributes € 11,000,000

E4 WATER IN FIGURES

VITO’S ROLE
Through the presence of ARC, VITO increases the mobility of experts between Belgium and Qatar. VITO wants to continue building on  

existing ties: not just with the Qatar Foundation, but also with several government institutions, universities and companies.  

VITO AND QATAR STRENGTHEN RESEARCH TIES #3
More and more, the Middle East profiles itself as a partner for innovative 
science, not least in the chemical sector. Recently, a VITO research team 
received a local award for research on the conversion of carbon dioxide into 
valuable chemicals.

In November 2014, Karolien Vanbroekhoven, Program Manager at VITO, was 

recognised for her Regular Poster Presentation during the renowned Qatar 

Foundation Annual Research Conference (ARC). During her presentation, 

Vanbroekhoven explained to an international audience of researchers and companies 

how she and her colleagues used electrochemical processes to convert carbon dioxide 

into useful chemicals. These chemicals can serve as new raw materials and therefore 

provide an alternative to non-renewable fossil resources. With the distinction 

awarded to the VITO research team, the interactions between VITO and Qatar gain 

momentum.  
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VITO’S ROLE
The 3DFD-technology combines VITO’s expertise 

regarding sustainable energy and use of materials. 

Increasing the efficiency of the procedure is done 

by altering the nature and design of the catalyst 

carrier. Right now, two doctoral studies are being 

undertaken at VITO. Their focus is on, respectively, 

the catalysis from methanol to olefin, and the 

catalysis from carbon dioxide to useful chemicals and 

new fuel sources. To demonstrate this technique, 

VITO collaborated with several industrial partners.

3DFD-TECHNOLOGY CREATES OPTIMISED STRUCTURES FOR CATALYSIS #4
Catalysis is a frequently used method to conduct chemical reactions. 
However, the existing catalyst beds often don’t constitute efficient reaction 
environments, given heat transfer and pressure differences. Through its 
innovative 3DFD-technology, VITO creates catalyst beds structured in 3D and 
made of metal or ceramics, which provide a custom-made environment for 
every catalysis process.  

Catalysis is a key part of sustainable chemistry. With it, we can speed up certain 

chemical reactions which, under normal circumstances, take a very long time, 

require a lot of energy, or don’t occur at all. The catalyst speeds up the interaction 

between molecules and can be recovered afterwards. At the moment, the catalyst 

is compressed or applied on a carrier medium (a ‘bed’). Because the shape and 

composition of this catalyst carrier are decisive for mass and heat transport, along 

with pressure and contact time in catalyst reactions, VITO is looking for a way to 

create carriers with an optimal shape and resolve the issues with heat loss and 

pressure differences at the same time. Based on a procedure to create bone implants, 

VITO developed the 3DFD-technology, short for three-dimensional filament deposition 

technology. 3DFD allows an optimal reaction environment to be printed for each 

catalyst process, consisting of thin filaments made of metal or ceramics. By creating 

a smart design for the porous carrier material, the pressure drop, mass and heat 

transport properties can be optimised for each reaction. VITO also possesses the 

required knowledge and equipment to apply the active material onto the carrier.

In September 2014, VITO and university college Thomas More Geel officially 
inaugurated the pilot installation SUNBUILT, a unique algae farm in Flanders. 
The algae constitute a rich biomass for sustainable raw materials. The 
installation will now be used in several European projects, one of which is 
MIRACLES.

The algae in the SUNBUILT-laboratory are an ideal natural resource. Under the 

influence of sunlight, they convert water, (cattle) feed and carbon dioxide into 

valuable biomass. Through extraction, plenty of useful materials can be gained from 

the algae, such as food additives, cosmetic substances or chemicals. Attached to the 

SUNBUILT farming installation is a module that harvests the algae. In addition, the 

module filters the water used to grow the algae, allowing it to be reused. 

In 2014, VITO and Thomas More helped establish the MIRACLES project, in 

which an international consortium exchanges expertise on algae production. In 

practice, partners develop new harvest and water recycling techniques, cheaper 

photobioreactors, an optimised growth process for the algae, ways to process the 

algae and new applications for the algae. 

VITO’S ROLE 
Together with Thomas More, VITO plays a pioneering role in scientific research on 

algae farming. VITO focuses on the harvest and processing of the algae, and reaches 

out to interested companies.

For more information and updates, visit: www.sunbuilt.be 

FLEMISH ALGAE FARM USED IN EUROPEAN RESEARCH #1

Partner project with 26 partners in six European 

member states, Norway, and Chile.

Launch in November 2013

Total budget consortium: € 11,900,000

MIRACLES: FACTS & FIGURES

PROJECTS
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By processing fibrous crops or waste streams in a targeted fashion, it becomes possible to develop new, green components for 
chemistry. Together with industrial and research partners, VITO develops new value chains based on lignocellulose. 

In the Carboleum project, VITO is cooperating with KU Leuven, UGent and industrial partners Cargill, Taminco and Ecover. Through 

biorefining, the partners want to convert underused sugar-rich streams into renewable aminated chemicals with more beneficial properties.  

We find low-quality sugars in all fibrous crops (lignocellulose): wood, straw, grass or waste streams of, for example, sugarcane or palm oil 

production. Through a specific chemical conversion, aminated components for chemical products are created. A liquid detergent based on 

sugars derived from wood is among the possibilities. The technology has already proven its feasibility for some model sugars. In the future, 

project partners will determine whether this technology can also be used on high-sugar waste streams in the agricultural and food sector. 

Carboleum is an initiative of the Flemish chemical industry, financed by the Flanders Innovation Hub for Sustainable Chemistry (FISCH).

VITO’S ROLE 
VITO designs and demonstrates energy-efficient processes to separate and purify the final products. During the manufacturing process, 

aminated components are purified from the reaction mixture by VITO’s FunMem® membranes. These are ceramic membranes that can be 

used to separate specific molecules more efficiently.  

SUGARS FROM HIGH-FIBRE WASTE STREAMS BECOME CHEMICAL COMPONENTS #2

Partner project with six Flemish partners

Duration: April 2013 – March 2015 – The 

project has been extended until March 2017

Budget: € 1,036,462 (FISCH-grant: 

€ 673,322) for each project period

CARBOLEUM: FACTS & FIGURES

NEW TOOL HELPS ASSESS INNOVATIVE TECHNOLOGY 

Clean technologies, sustainable chemistry and recycling make production 
processes more sustainable. To develop them further, an integrated 
assessment framework is required. Through the cooperation of VITO and 
UHasselt, a tool to critically review the technical and economic aspects of 
innovative technology was developed.   

Sustainable production processes are invaluable components for the transition to a 

bio-based economy. However, to minimise risks, fields such as cleantech, sustainable 

chemistry and recycling need an integrated assessment framework for new 

technologies. Through the cooperation of VITO and UHasselt, suitable tools for such 

an assessment are being developed. They involve techno-economic analyses (TEA) 

and sustainability analyses: integrated modules of market studies, energy models, 

economic models, sustainability models and risk analyses that help identify the 

crucial parameters for the launch of new technology. They contribute to accelerated 

development, with fewer risks. 

VITO’S ROLE 
VITO and UHasselt already use the techno-economic and sustainability analyses within 

European research and development projects. This drastically increases the chances of 

implementation. The TEA-methodology will also be offered to industrial partners, who 

can use it to support their investment decisions. 

#3
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In the INFLUENCE project, VITO and six other European partners look at a new type of rechargeable battery. The ‘semi-solid 
flow’ battery lasts longer and offers possibilities for storage in smart electricity grids.  

Flow batteries allow for renewable energy to be buffered efficiently by disconnecting capacity and energy. They store excess energy 

produced by solar panels or wind turbines, and release it when the installations produce less energy. As an added bonus, the lifespan of 

these batteries can be extended. The semi-solid flow battery combines these properties with the advantages of classic lithium-ion batteries.  

Through this project, the research partners want to gain more insight into the chemical interactions surrounding the interface of the hybrid 

battery. They want to come up with specific methods for characterisation to evaluate these interface processes in a reliable manner.

VITO’S ROLE
VITO coordinates the INFLUENCE project. The VITO researchers model the interface and subsequently validate it provisionally. They also work 

on a prototype for a rechargeable battery that can store excess energy. 

For more information and updates, visit: www.fp7-influence.eu

‘SEMI-SOLID FLOW’ BATTERY COMBINES BEST OF TWO WORLDS #5

Partner project between eight European 

partners in six countries

Part of the European Seventh Framework 

Programme for research and technological 

development (FP7) of the European 

Commission

Duration: September 2013 – August 2016

Budget: € 3,200,000, of which the European 

Commission contributes € 2,500,000

INFLUENCE: FACTS & FIGURES

CARBON DIOXIDE AS A COMPONENT OF VALUABLE CHEMICALS

The emission of carbon dioxide has been cause for concern for scientists and 
society in general for several decades. To temper the greenhouse effect, it is 
imperative that these emissions are reduced. At the same time, researchers 
investigate how carbon dioxide can be used as raw material for new materials 
or interesting chemicals. VITO researchers are working on bio-catalyst 
conversions and microbial electrosynthesis.

VITO’s research into the conversion possibilities of carbon dioxide has many facets. A selection of ongoing research projects:  

• a doctoral study in collaboration with UGent is focusing on the production of bioplastics from carbon dioxide and the modelling of the   

 process;

• a doctoral study in collaboration with the University of Wageningen is investigating how carbon dioxide can be converted into ethanol   

 through the synthesis of acetic acid in bio-electrical systems; 

• a Marie Curie project is using a similar approach to reduce carbon dioxide to methanol through enzymatic electrosynthesis, (FP7, MC-IIF   

 330803);

• a second Marie Curie project is researching the conversion of carbon dioxide into ethylene, an important resource for chemical com  

 pounds, (FP7, MC-IEF 626959). 

#4
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INNOVATIVE ELECTRODES AS MODEL FOR SUSTAINABLE ELECTROCHEMISTRY

In 2013, the research group Electrochemistry 
was founded within NIRAS. Whereas most 
conventional chemical reactions use high 
temperatures and pressure as an energy source, 
electrochemistry adds electrical energy through 
an electrode. This allows for a large range of 
new sustainable reactions.

The electrodes developed by VITO are a smart 

modification of classic electrodes. The new 

electrodes are gas porous, which means they can 

efficiently make gases and fluids react to each 

other in a reactor. The electrodes are coated with 

bioactive layers, which contain bacteria. They react 

with, for example, carbon dioxide, through the 

influence of electrical currents. With this process, 

new biochemicals such as methanol, dimethylether, 

formic acid and other fine chemicals are formed.

#7

#6
Research platform Biorizon wants to make the chemistry sector more 
sustainable by using biomass as a resource. Biorizon’s first project was 
OP-South, for which VITO and TNO studied the conversion of sugar and lignin 
into bio-aromatics.  

Aromatic compounds, or aromatics for short, are amongst the most frequently used 

substances in the chemical industry. They serve as resources for many high-quality 

materials, chemicals and coatings. However, the majority of these aromatics are still 

made from crude oil. Within Biorizon, a research platform founded in 2013, VITO 

and its Dutch partners TNO and Green Chemistry Campus develop new, sustainable 

technologies to produce bio-based aromatics. The expertise of the Dutch and 

Belgian partners was bundled in 2013 in the OP-South project. In this project, TNO 

concentrated on the valorisation of sugars and VITO focused on the potential of lignin 

(sawdust) as biomass. 

VITO’S ROLE 
Through innovative membrane filtration, the VITO research team succeeded in 

isolating the chemical component furfural (a resource for chemical substances and 

medicines). The fractioning of complex lignin derivates was also executed successfully. 

NEW MEMBRANE FILTERS BIO-AROMATICS FROM SAWDUST

Partner project of TNO, Green Chemistry 

Campus and VITO

Duration: January 2013 – January 2014

Budget: € 2,500,000

BIORIZON – OP-SOUTH: 
FACTS & FIGURES

VITO’S ROLE 
The development of smart electrodes for chemistry has taken off. In 2014, a few milestones were reached:    

• two of the carbon-based electrodes developed at VITO were assigned the trademarks VITO CoRE™ and VITO CasE™;

• since the second quarter of 2014, the semi-automatic electrode production line has been fully operational; 

• thanks to the semi-automatic flexible production process and several optimisation methods, the production time for each VITO CoRE™   

 was reduced further. 
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Plants and wood species contain a lot of useful biomass, which we can use to develop useable plastics. Through the European 
BioConSepT project, VITO helps research how this can be done in a sustainable and efficient manner.  

Today, biotechnological companies have already succeeded in using non-edible plant oils and wood species as biomass, purifying valuable 

substances, and using them to produce, among others, bioplastics. The European consortium involved in BioConSepT wants to bundle and 

refine this expertise, in order to create a wider spectrum of useable bio-resources and innovative production techniques. Their aim is to prove 

that this approach is 30 % cheaper and more sustainable than traditional chemical paths. 

VITO’S ROLE 
VITO specialises in bioconversion, separation processes and the combination of both to convert biomass streams. This expertise was 

implemented and further enhanced to come to the most efficient way to produce organic acids. Through the BioConSepT project, VITO 

wants to contribute to the transition to a bio-based economy and convince companies to invest in sustainable biotechnology..

For more info and updates, visit: www.bioconsept.eu

EUROPEAN BIOTECHNOLOGY MAKES PLASTICS FROM PLANTS #8

Partner project between 31 European partners 

in 13 countries

Part of the European Seventh Framework 

programme

Duration: Jan 2012 – Jan 2015

Budget: € 13,000,000, of which the European 

Union contributes € 8,900,000

BIOCONSEPT: FACTS & FIGURES

CUSTOMERS AND INDUSTRY

Within the framework of the ISPT*-project FO-10-07 with Corbion, DSM and 
Pentair X-Flow as industrial partners, VITO designed, built and tested an 
installation that combines fermentation with membrane technology. With it, 
the desired end products can be produced with maximal efficiency.  

*ISPT: Institute for Sustainable Process Technology, www.ispt.eu 

“VITO has designed and built a beau-
tiful installation. Rarely is one organi-
sation specialised in both fermentation 
and membrane technology.”

Wim Groot, Principal Specialist, Corbion 
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In order to apply their process with nano filters on an industrial scale, 
VITO used its pilot installation to create a filtration campaign for Dutch 
multinational DSM-Sitech. On the site of DSM Pharma in Venlo, an installation 
ran for six months straight with minimal manpower. 

In 2014, through the FISCH-OMEGA-EXTRACT project, Belgian producer of 
cosmetic materials GOVA collaborated with VITO, two other knowledge 
institutions (KULAK and UGENT) and two other companies (EcoTreasures and 
Proviron). Their goal was to develop a sustainable cosmetic oil based on algae, 
which are rich in specific omega-3 fatty acids.  

To make the production of peptides run smoothly, the international chemistry 
company PolyPeptideGroup (PPG) joined forces with VITO. One of VITO’s 
patented techniques worked so well that, ultimately, a permanent partnership 
with PPG was established. When producing peptides, large amounts of solvent 
are required. To improve the efficiency of the synthesis process, 
VITO applied the patented Volume Intensified Dilution, VID for short. 
The VITO VID Technology ensures that the solvent is recycled continuously, 
reducing the amount required to a fourth of the original amount. The results 
were excellent: VITO’s technology made PPG’s production process up to 
75 % more efficient. Now, thanks to recycling, only a quarter of the previously 
required amount of solvent is needed. Top management of PPG emphasises 
that they want to turn this temporary cooperation into a permanent 
partnership. The role of VITO as a research and development partner is 
currently being developed in a framework agreement. 

“We are very satisfied with the 
performance of the pilot installation. It 
allowed us to create superior customer 
value, in part thanks to VITO’s 
excellent organisation and support.”

Initially, our focus was very precise, 
but thanks to its expertise on 
chemical analysis of algae, VITO was 
able to offer us a far wider range of 
innovative applications. It far exceeded 
our expectations. The analytical 
view of VITO helped us improve our 
products even further.”

Erik Hoving, Senior Membrane Filtration 

Technology, DSM

Patrick Gonry, Business Development Manager, 

GOVA 
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FACTS & FIGURES

VITO COLLABORATORS 
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21%

28%

51%

Saleries

Operating Means

Depreciation

EXPENDITURES

EXPENDITURES 2013 2014

Salaries 67,229 68,106

Operating Means 27,089 27,560

Depreciation 36,795 36,974

TOTAL 131,113 132,640

REVENUE 2013 2014

Own revenue

- Other revenue
- Financing reference tasks

79,677
13,093

80,348
12,759

                subtotal 92,770 93,107

Grants 38,426 40,443

TOTAL 131,196 133,550

RESULT 2013 2014

Balance to be carried forward 83 910
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RESEARCH FOR A SUSTAINABLE AND PROSPEROUS SOCIETY #1
At VITO, we are working every day on tomorrow’s society. Along with other companies, the government and end users, we 
design new technologies, identify missing links and develop ready-made, innovative solutions. Our goal: a sustainable and 
prosperous economy and society, both in Flanders and the rest of the world.

VITO excels in applied, innovative research for sustainable technology. We are a worldwide player regarding sustainable chemistry and 

materials, energy and health technology, and a prestigious knowledge centre in land use research. We focus on getting the most out of our 

research results, and we create value and impact with our ideas, for example, by launching successful independent entities on the market. 

We offer realistic and funded solutions that address actual social challenges and the real needs of large industrial companies and SMEs.

VITO works on international breakthroughs regarding climate, energy, health and welfare. These challenges all have a worldwide dimension. 

Therefore, we invest in expanding international operations, transnational cooperation models and an international work force. This 

internationalisation creates economic added value for Flemish companies. At the same time, VITO uses its relevant technological knowledge 

and services to support the policies of the Flemish government.

FOCUSING ON TALENT AND EXCELLENCE

VITO wants to stand out as a research centre through technological 
innovation and excellence. We support that focus with a targeted HR policy.  

VITO’s success depends on the scientists and experts it employs as a research centre. 

VITO attracts the best talents from all across the world and offers them a challenging 

work environment and top quality research infrastructure. 

At VITO, about 750 employees work on innovative research programmes. Driven by 

global challenges or specific questions posed by industrial partners and customers, 

they turn innovative ideas into practical applications. In the multidisciplinary VITO 

team, many talents find a home: scientific experts, commercial talents, analytical 

minds, (project) managers, IT specialists ...

In the high quality working environment offered by VITO, the best talents can 

distinguish themselves and develop their own research and career. We strive for a 

world class workforce. This excellence and dynamic make VITO a healthy and versatile 

organisation. It allows us to focus our research on the market, use employees and 

means efficiently and concentrate on the expansion of our areas of expertise.     

“We focus resolutely on impact, 
and on the society of both today and 
tomorrow. Two internal strategies are 
important: sustainable employability 
and sustainable talent development.” 

Agnes Bosmans, Director Human Resources & General 

Services at VITO

PEOPLE & SCIENCE
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In an open innovation network, we connect government, research and industry. By connecting policies, knowledge and the market, we offer 

our Flemish, national and international stakeholders real added value. VITO cooperates closely with universities and other research facilities: 

in Flanders it is one of the most active players in European research projects and collaborations. This allows VITO to strengthen its position as 

an internationally renowned research and service centre. 

How can we make the transition to sustainable cities work? The European research project Accelerating and Rescaling 
Transitions to Sustainability (ARTS) studies how initiatives in Brighton, Budapest, Dresden, Stockholm and Genk can accelerate 
transitions to sustainability.  

Through ARTS, 10 European knowledge institutes have joined forces to find out how the change to a sustainable city can be sped up. In 

five European cities, the partners and several local stakeholders are studying mechanisms and strategies essential to implementing more 

sustainable ways of thinking, acting and organising. To identify those ways, the researchers are studying existing transition initiatives in the 

five cities and, together with (local) governments and citizens, exploring how to speed up the transition to sustainability in their city. The 

ARTS partners are convinced that it won’t just be technology that will make the transition to sustainability succeed. Social innovation also 

plays a role, through new forms of organisation, innovative collaborations and different forms of logic to create value. Through co-creation, 

a roadmap will be drawn up to accelerate the process in practice. The researchers will also develop tools that contribute to the sustainability 

transition.  

VITO’S ROLE 
Together with DRIFT (Dutch Research Institute for Transitions), VITO is focusing on the city of Genk. The partners are studying several 

sustainability initiatives, such as the Genk bee plan or the community currency ‘De zetjes’. 

HOW TO SPEED UP THE TRANSITION TO SUSTAINABLE CITIES? #2

Five European partner cities, 10 knowledge 

institutes, 30 scientists

Duration: December 2013 – December 2016

Budget: € 3,000,000

ARTS: FACTS & FIGURES 
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DEVELOPMENT OF EMPLOYEES #4

Every employee at VITO is encouraged to develop and flourish. Gaining new skills, improving expertise or developing specific 
competences: every employee chooses a training programme fit for them. 

VITO uses custom-made training and personal development programmes to develop new competences, specialisation and distinction. The 

training packages not only contain technicaltraining, but also commercial and management training, as well as team development and 

languages. In 2014, 13,558 hours of training were undertaken by our employees; this figure refers to additional (formal) training. Half of the 

total hours invested in training by employees were spent on technical training. Moreover, VITO also offers its employees teaching moments 

‘on the job’, covering e.g. project guidance, specific tasks, and exchange processes. 

250 STUDENTS EXPERIENCE “EVERYDAY LIFE” AT VITO  #3
As part of ‘Science in the picture’, an initiative of the Flemish government, 
more than 250 secondary school students joined VITO researchers for half 
a day near the end of October. The students learnt about VITO’s areas of 
expertise and were put to work themselves.   

Through ‘Science in the picture’, students of general and technical secondary classes 

aged 16 to 18 were able to play the role of scientist for half a day. At VITO, they were 

introduced to sustainable solutions for the social and economic challenges of today 

and tomorrow: the effects of pollution and our lifestyle on the health of our ageing 

population and the lack of food, energy and resources. The students made plastic out 

of plants, measured health parameters with innovative techniques (such as a picture 

of the retina), turned satellite data into a map, rode in electric cars, built an energy 

intelligent house and learnt about the circular economy. ‘Science in the picture’ is an 

initiative of the Flemish government. It invites secondary school students aged 16 to 

18 to get a taste of scientific research at universities, colleges and scientific institutes. 

The goal is to encourage them to choose a scientific study programme through 

hands-on activity.

AMOUNT OF EDUCATIONAL HOURS FOLLOWED
BY VITO EMPLOYEES IN 2014
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VITO ORGANISES DAY OF SCIENCE #6

During the fourth edition of the Day of Science, on Sunday November 23, 2014, VITO offered the public a unique look behind 
the scenes at three locations in Flanders.  

The Day of Science is the biggest science event in Flanders and Brussels. In November 2014, more than 34,000 visitors found their way to 

participating organisations, which include several Flemish universities and colleges, museums, innovative companies, interactive centres, 

astronomical observatories and research institutes. VITO put its best foot forward as well, with a programme chock-full of demonstrations, 

practical tests and eureka-moments.  

In the  Logistic Innovation and Training Centre (LiTC) in Laakdal, VITO showcased its fleet of electric vehicles for road, rail and water. 

Researchers also showed how VITO helps companies find their way to a circular economy. Plenty of discarded mobile phones or industrial 

waste streams contain valuable metals, which can be filtered out and re-used through innovative techniques.  

In VITO and Thomas More Kempen’s SUNBUILT laboratory in Geel visitors learnt that algae as a source of protein, fat and sugars can 

be used as an interesting new resource. In the pilot installation, micro algae are raised to a size where they can be harvested, cracked and 

valorised. The water used to grow them is collected, purified and re-used. 

At CMOSIS in Berchem visitors were shown how drones, developed by VITO, can be used to chart agricultural areas. The drones are 

equipped with a spectral camera with a CMOSIS image sensor chip and a hyperspectral filter created by imec. The camera can detect the 

smallest light differences in and around vegetation, allowing for better monitoring of the health of agricultural crops. The images were 

turned into ready-to-use maps, which offer farmers fast and accurate information on the condition of their fields.
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