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25 YEARS VITO
A QUARTER CENTURY OF GROWTH
AND INCREASING IMPACT

VITO celebrated its 25th anniversary
in 2016 at the international VITO
Conference i-SUP2016. Both activities
were well attended and garnered high
praise from those present. This was
also the case for the other outreach
activities organised by VITO in 2016.
Reactions can be read in this annual
report.
VITO disposed of a total budget of
€174 million in 2016, the largest budget
to date. VITO also scored increasingly
better in terms of the total number of
patents filed in 2016. For the 2nd time
in a row, VITO was ranked in the top 10
of “most patents filed” in Belgium. On
21 March, VITO opened a new subsidiary in Doha, Qatar to introduce its
research and expertise to the Middle
East. VITO also achieved international
successes in China with the valorisation
of VITO research on biocompatible
materials.
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VITO started preparations for a new
management agreement with the
Flemish government in 2016. This
should start when the current agreement ends in December 2018. In this
context, we are working on a new
mission statement that will better
reflect the impact that VITO wishes to
see reflected in the agreement with the

Flemish government for the period
2019-2029 and in its strategic and
operational plan for the same period.
VITO wishes to fully subscribe to the
Flanders 2050 vision, as well as address
the major global (research) topics on
climate change, renewable energy
production, smart cities, the
emergence of a circular global
economy, a sustainable economy
for Flanders with a strong focus on
the chemical sector, a sustainable
approach to health, and sustainable
land use. Because Flanders has a
strong export-driven economy and is
located in the middle of the European
Union, with its ports as important
gateways, these global research topics
are of direct importance to the way
in which Flanders will evolve in the
coming decades and even lead global
developments in this area.
VITO aims to have a major impact on
these developments with its research,
its knowledge of the necessary
accompanying policy measures and
its knowledge of the market and
market introductions.
The board of directors was reconstituted in 2016. It now includes four
independent directors. That way, VITO

BOARD OF DIRECTORS &
EXECUTIVE COMMITTEE
meets the Flemish guidelines on good
governance. With five female directors
out of 12, VITO is well above the
required 1/3 minimum. More important
than following the rules, however, is the
quality of the decision making at VITO.
VITO’s continued growth over the past
25 years, made possible by the considerable efforts of VITO researchers and
daily management, is the best evidence
of this.
On behalf of the entire board of directors, I would like to thank VITO, its staff
and its management for the many great
accomplishments. VITO has proven to
be a necessary and indispensable link in
the Flemish innovation and knowledge
landscape, and is ready to tackle tomorrow’s major challenges, in Flanders and
the rest of the world.

Harry Martens
Chairman of the board of directors

Chairman: Harry Martens
Members: Harry Martens, Dirk Fransaer, Elke Van de Walle, Michel Meeus (not present in photo),
Claire Renders, Ingrid Vanden Berghe, Wim Van den Abbeele, Eric Vermeylen, Caroline Ven,
Marc Decorte, Isabel Van Driessche, Luc De Schepper (not present in photo)
Government Commissioners: Eric Sleeckx, Nele Roobrouck (not present in photo)
Executive committee
Dirk Fransaer (Managing Director), Walter Eevers (Research Director),
Agnes Bosmans (Director of Human Resources & General Services),
Rob Fabry (Financial Director) and Bruno Reyntjens (Commercial Director)
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VITO.
VISION ON
TECHNOLOGY
FOR A BETTER
WORLD.

Making Flanders sustainable.
And from Flanders, making
the world sustainable. Because
sustainable growth is the only
possible growth.
VITO is a leading international
research and consulting centre. Its
research agenda focuses on today’s
major social challenges: climate
change, food security, raw materials
scarcity, a sustainable energy supply
and an ageing population. In this
way, VITO supports not only the
future vision of Flanders but also
the United Nations Sustainable
Development Goals.

WE HAVE TO CHANGE. A TRANSITION TO
SUSTAINABLE THINKING AND ACTING IS
ESSENTIAL AND URGENT. TO MAKE AN IMPACT,
CHANGE IS NECESSARY. VITO PROVIDES
THIS IMPACT AND IS ACCELERATING THE
TRANSITION TO A SUSTAINABLE WORLD. FOR
THE FUTURE OF OUR PLANET.
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By applying knowledge and technological innovations to
the fields of energy, chemicals, materials, health and land
use, VITO delivers sustainable solutions to urgent problems.
It is effectively striving to create a new society and develop
new models for complex situations.

In order to achieve real social
impact, all possible aspects
that play an important role in
the transition from science to
applications in society must be
taken into account from the
start of the research. Only in
this way can we bring about a
radical change to the system.

We offer solutions worldwide
We reduce the risk of innovation
for companies, and strengthen
the economic and social fabric
of Flanders

We make the connection
between research and market,
between knowledge and
business
VITO occupies a unique and valuable
position in the innovation landscape.
A position that makes it possible to
bring together different parties in a
sustainable value chain. By involving
them early in the research process,
we can make technology viable and
profitable together.
Our applications focus on reproducibility and scalability.

VITO is a strong partner of
industrial players, and supports
their technological and commercial
efforts in bringing about a
sustainable world. VITO supports
companies through licensing and
tech-transfer agreements, and
assists Flemish companies in
growing internationally. In addition,
the development of spin-offs results
in direct and indirect employment
opportunities.
Moreover, VITO is an important
partner for the government. When
preparing new regulations and
legislation, governments call upon
scientifically-proven sustainability
research. This requires a continuous
exchange of knowledge and
information across sectors and
value chains. VITO acts as linchpin
in the interaction between the
various players in society, making
it possible for us to limit social
resistance to the implementation
of innovations.

Flanders is not the only region aiming
to build a sustainable society in a
rapidly changing world. It is the path of
choice for Flanders, Europe and the
entire world. VITO’s objectives are
therefore also relevant beyond
Flanders. Cooperation with parties and
governments worldwide is the key to
realising our mission of an accelerated
transition to sustainability.

We bring together top talent
in an excellent organisation.
VITO strives to create an excellent
research environment for its employees,
because only then is VITO able to
achieve its goal of creating scientific
knowledge that leads to social impact.
VITO aims to attract the world’s greatest
talent, give them the opportunity to
develop further, and offer them interesting career opportunities. Moreover,
flexibility and talent mobility are crucial
to open innovation and co-creation in
research.
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HIDDEN ENERGY
State of the art geothermal systems
with maximum efficiency.
Read more about this on page 20.

SOLID WASTE
The recovery of valuable waste
stream materials is cost effective
and ensures an inflow of quality
raw materials.
Read more about this on page 34.

FLEXIBLE ENERGY SYSTEMS
Net-connected batteries that
release energy when needed.
EnergyVille is the testing ground
of the future.
Read more about this on page 24.
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SMART FARMING
Monitoring crop growth and
predicting harvests. Remote
sensing makes it possible to
efficiently produce accurate
images of large surface areas.
Read more about this on page 78.

EFFICIENT CHEMISTRY
Membrane technology reduces energy costs by 50 to 90 %.
Read more about this on page 46.

PREVENTIVE HEALTHCARE
The development of diagnostic tests
leads to accurate and early diagnoses
and thus to a preventive healthcare
system.
Read more about this on page 54.
Transforming ideas into reality:
Making the transition to sustainability
SPATIAL ENVIRONMENT
Which locations in Flanders still
offer sustainable development
opportunities for a future with a
rapidly growing population?
Read more about this on page 66.

VITO. VISION ON
TECHNOLOGY FOR
A BETTER WORLD.
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ONE
VITO
Director Human Resources and General Services Agnes Bosmans

The ONEVITO programme focuses
on three key elements:

CONNECTED BY SHARED VALUES
VITO conducts a cultural value study
every four to five years. This allows the
organisation to monitor the evolution
of the (desired) corporate culture.
VITO employees were asked about the
values they care about the most in the
organisation in 2016. The actions
resulting from this study were brought
together under the heading OneVITO.
It is our VITO identity that is built on
shared values, supported by the entire
organisation, with which we enter into
dialogue and tackle challenges
together.
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Outlook 2029
Define a strong strategic plan with
2029 as the time horizon, as a logical
restart of ‘VITO 2018’. This plan will
bring together all VITO employees.
With the 2029 timeline, we are
explicitly defining our long-term
strategy beyond the duration of our
management agreements.
OnePlanet@VITO
More visibly anchor sustainability
in VITO’s operations and image.
Everyone will see that we really aim
to make a difference.
Research Excites
Under this heading, we ensure that
innovation and excellence are on the
agenda more than ever and that each
employee experiences this.

ONEPLANET
@VITO
VITO’s research is based solidly on
sustainability. However, VITO also
wishes to play an exemplary role by
continuing to make its organisation
more sustainable. We are doing this
in the OnePlanet@VITO project.
Director of HR and General Services
Agnes Bosmans tells us about the
plan of action.

Why is VITO launching this project?
“VITO is a leading international
research and consulting centre that
is accelerating the transition to a
sustainable society. With this leadership comes also the responsibility to
practice what we preach.
On 18 October 2016, Dirk Fransaer,
managing director of VITO, signed the
Belgium Sustainable Development
Goals (SDGs). VITO has also published
its ambitions for eight of the 17 SDGs
on the website of The Shift.”

What does this mean for VITO
as an organisation?
“Our ambitions cover two levels: on
the one hand, VITO contributes to the
realisation of the SDGs with its applied
research. On the other hand, as
an organisation we wish to play an
exemplary role and become a leader in
the area of sustainable organisations.
These latest ambitions come together
in OnePlanet@VITO.”
How will VITO accomplish this?
“There are a number of quick wins
that we can already achieve in 2017:
making our business trips more
sustainable or replacing paper
towels in the toilets with Airblade
dryers.
As a research institution, we have
translated our ambitions into seven
specific challenges. We aim to make
all new VITO buildings climatepositive, and our mobility must
become climate neutral. In addition,
we wish to become a paperless
research organisation.”

How are VITO employees involved
in this project?
“Sustainability is one of our core
values. VITO employees are therefore
the driving force behind these quick
wins and the challenges. The project
builds on their ideas and solutions.
That’s why, at VITO, we have a great
intrinsic motivation to make Flanders
and the world more sustainable,
as well as our workplace.”
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In 2016, VITO started preparations for a new
management agreement with the Flemish
government. The present management
agreement extends until 2018, but VITO
wishes in the following management
agreement to pursue a long-term vision until
2029, in line with the vision policy document
of the Flemish government “Flanders 2050”.
In such a timeline – until 2050 – 2029 is
the half-way mark, and the forthcoming
management period 2019-2024 a good
measure of the progress made.
The long-term vision was developed from
a bottom-up and top-down approach that
resulted in a new mission statement and new
strategic and operational plan that will give
effect to the impact that VITO is pursuing
in realising a sustainable society in Flanders
and the world.

OUTLOOK
2029
Managing Director Dirk Fransaer

For this reason, the vision is based on the
Flanders 2050 vision and also addresses the
major global (research) themes on climate
change, renewable energy production,
smart cities, the emergence of a circular
global economy, a sustainable economy for
Flanders with a strong focus on the chemical
sector, a sustainable approach to health, and
sustainable land use. Because Flanders has a
strong export-driven economy and is located
in the middle of the European Union, with
ports as important gateways, these global
research themes are of direct importance
to the way in which Flanders will evolve in
the coming decades and even lead global
developments in this area.
VITO aims to have a major impact on these
developments with its research, its knowledge of the necessary accompanying policy
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measures, as well as knowledge of the market and market introductions. Experience
and extensive studies show, however, that
these elements are insufficient to bring
sustainable technology to the market.
Therefore, the European Commission
is committed to an approach based on
three pillars: Research and Technology
Organisations (RTOs), knowledge institutions
and companies. In practice this comes down
to working on the one hand with independent RTOs (such as VITO) with technological
facilities, and on the other hand with consortia made up of RTOs, knowledge institutions
and a range of companies, from those with
pilot installations to “first mover” companies
that have competitive manufacturing capabilities worldwide (see figure below).
These three pillars must allow innovation,
knowledge and expertise to be translated
into market introduction and global market
share. For each of the research themes,
VITO proposes one or more pilot projects
that can make a significant contribution to a
sustainable Flanders in the fields of healthcare, the mobility problem, the anchoring of
the chemical industry, the circular economy
in the construction sector, etc.
These pilot projects also aim to make VITO
internationally relevant, first and foremost
in Europe, China, India and the Middle East.
After VITO Asia in 2010, VITO Middle East
opened its second largest subsidiary in
Doha, Qatar. With VITO Middle East, we
wish to boost our activities in the Gulf Region
and Saudi Arabia. And this international
relevance in turn translates into greater
visibility in the Flemish market itself.

The deep geothermal project – drilling was
started in 2015 – is one such example. This
project concerns more than the construction
of the first deep geothermal power station
in Flanders. VITO aims to gather knowledge
about the deep Flemish underground and
to better understand the operation and
impact of deep geothermal heat in the
entire energy mix in Flanders, for green heat
as well as green energy, and without using
renewable energy certificates. The project
aims to demonstrate the feasibility of the
large-scale deployment of deep geothermal
energy in Flanders.

structures. The VITO spin-off Unifly is
another good example of our valorisation
strategy. The combination of advanced
technology and market opportunities
ensured that the start-up quickly evolved
into a successful company in a futureoriented sector. A Japanese market leader
in drone management system integration
invested 4 million euros in Unifly in 2016.
This strengthened Flemish and international
position should guarantee VITO a place by
2029 among the largest and most important
research institutions in the world in the areas
of cleantech and sustainable development.

VITO has also successfully brought a
number of technologies to the market.
For example, BZHB, a Chinese high-tech
company specialising in innovative material
technology, purchased VITO-foam, a
patented technology for medical implant
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THE VALLE Y O F DE ATH

EXCITES
Research Director Walter Eevers

Why is societal impact important
to VITO?
“Applied science is our core competence. On the basis of scientifically
grounded knowledge, we can give
direction to a sustainable world.
In order to achieve this, we need to
estimate the future needs so that
we define appropriate research
programmes, deploy relevant
technological innovations and
ultimately impact society.”

How are you working on the
impact task?

“IMPACT IS OUR GOAL”
“VITO has a clear goal: to accelerate
the transition to a sustainable world.
Interdisciplinary scientific research is
the basis for achieving this impact. In
order to realise this ambition, Research
Director Walter Eevers established
Excites in 2016: “It’s an ambitious
programme that supports scientists in
fully focusing on scientific research and
maximizing their contribution to our
impact on society.”
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“In order to clarify which sustainable
solutions we need, we present ideas
taken from the organisation, on which
VITO then conducts its research.
We work together with partners from
knowledge institutions, governments
and commercial parties (the triple
helix), with VITO being the innovative
force behind providing substantive
knowledge, innovative processes and
groundbreaking business models.
However, in order to make real changes,
we must also involve social players in
our development programmes, thus
increasing society’s acceptance of
innovation. That’s what we call a
quadruple helix.”

How does this connection with
society work?
“Communication is essential. We
regularly inform the community and
our stakeholders about our scientific
achievements. For example, I am
proud of the fact that VITO has
involved the entire neighbourhood in
its deep geothermal energy project.
By involving and working with
residents, including schools in the
region, we have made everyone aware
of the potential of this project. A
strategic research institution can make
this happen. Today this is much more
difficult for politics and industry. We
are perceived as reliable.”
In that sense, are you a bridge
between the collaborating parties
and society?
“Important system changes require
a combination of good technology,
clear policy support and business
opportunities. VITO’s responsibility is
broad: on the one hand, we conduct
research activities in support of the
economic fabric. This sometimes
involves contractual research with
industrial parties that use our
competencies and infrastructure
to support their R&D.

On the other hand, we also conduct
much policy-supporting research with
various partners in order to give form
to innovation policy in Flanders. This
transition can be facilitated by properly
defining policy support measures that
allow the government to implement
policies.”

Why is internal cooperation
so important?
“We want to focus on project
proposals that go beyond the limits
of a department’s own technology and
have social and economic impact at a
higher level. At the same time, we want
to set our sights high. Generating
ideas internally at a higher, overarching
level, improves the quality of the idea.”

What is the role of VITO Excites
in this regard?
“The programme consists of seven
parts. Within each component, we
manage and organise specific issues
aimed at improving execution time and
processes within the applied scientific
research. A central focus at VITO is
collecting best practices, which we
distribute to the individual departments. This organisation finds its
context in research and ultimately in
having an impact on the basis of this
scientific knowledge.”

What is your expectation for Excites?
“The valorisation process, which has
already started, is resulting in a steady
rise in the number of patents, contract
revenue for contract research, and an
increasing number of start-ups. VITO’s
technology is increasingly finding its
way to the market. Excites must be the
basis for the knowledge that we are
generating now and will continue to
generate in the future, and which will
again later be a part of this
valorisation.”
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VITO IN
FIGURES

2016

IMPLEMENTATION
OF THE BUDGET (kEUR)

Revenue
Operating revenue

Financial Director Rob Fabry

106 273

Financing reference tasks

11 821

Grants

40 211

Various revenue

16 154

Total

174 469

Expenditure
Salaries

67 719

Operating means

34 566

Depreciation

66 200

Exceptional charges
Total

“With revenues of €174m in 2016, VITO
realised a remarkable result. This result is
the sum of the dedication and work of all
employees in the organisation. It also
reflects the important position that VITO
occupies in the scientific world and in the
economic fabric of Flanders.”
14

1 222
169 707

Result
Balance to be carried forward
Cumulative result
Composed of:
Legal reserve
Result carried forward as of 31.12.2016

4 762
21 672

1 228
20 444

2015 - 2016
EVOLUTION
OF THE BUDGET (kEUR)
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VITO IN
FIGURES
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VITO PROJECTS
AROUND THE WORLD

Countries benefiting from VITO projects

227 SCIENTIFIC
PUBLICATIONS
91 PHDS AND
POSTDOCS

34 NATIONALITIES

76 SMEs

24 NEW
PATENTS

784 EMPLOYEES:
♂ 470 ♀ 314
The various nationalities of VITO employees
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RENEWABLE
ENERGY
ENERGYVILLE IS
AN INNOVATIVE
TESTING GROUND
FOR INDUSTRY AND
GOVERNMENT
In 2016, the BREEAM-certified headquarters of
EnergyVille opened on the former mining site in
Genk-Waterschei. The former centre of the old
coal industry made way for a brand new research
centre for energy efficiency and the integration
of renewable energy into a sustainable urban
environment. The collaboration between VITO
and KU Leuven quickly turned into a reference
partner for government and industry, both in
Flanders and internationally.
18

“Our new site is more than an office
for energy experts and a symbolic
signboard for the transition from black
to green energy,” says Bert Gysen,
Energy Technology Unit Manager.
“EnergyVille is also a living lab, where
we test innovative battery systems and
demonstrate the energy networks of
the future. The rooms, the laboratories,
the energy systems: all are linked.
Which makes it ideal for testing energy
scenarios, simulating situations and
developing business models.
We do this in close cooperation with
companies that come to us because
of our infrastructure but also because
of our knowledge to take innovative
energy concepts to a higher level of
technological readiness.”

SPEARHEAD CLUSTER IN
THE STARTING BLOCKS
“The new Energy spearhead cluster, which
was approved in December 2016, is also an
important platform for accelerating the
energy transition,” says Leen Govaerts,
Smart Energy & Built Environment Unit
Manager. “This cluster, part of the Flemish
government’s revamped innovation policy,
supports companies in setting up large-scale
living labs. EnergyVille was involved in the
start-up and will play an important role in
making the cluster operational.”

CLIMATE
COMMISSION
“Not only is EnergyVille a reference partner
for companies. The knowledge centre also
supports governments in rolling out their
energy policies. Leen Govaerts: “We provide
governments with objective information on
the energy transition so they can hold a
scientifically-based discussion. For example,
we have provided large amounts of data to
Minister Tommelein’s Stroomversnellingstraject, a programme intended to accelerate
the energy transition. We have participated
in the Climate Commission of the Flemish
Parliament, and several times a year we
provide European policymakers with facts
and figures. Our position as a neutral knowledge partner transcends the boundaries
between governments, business and NGOs,
and we support all actors in the formation of
their policies on energy transition.”

INTERNATIONAL
ENERGY PIONEER
In the meantime, EnergyVille’s energy
expertise is finding its way into the rest
of the world. Bert Gysen: “For example,
we are pioneering with technologies for
heating networks. For example, we have
exported our knowledge to other
European countries such as Sweden.
This year, we are ready to introduce our
smart heating network controller to the
broader market. And our ideas are also
resonating outside of Europe. In Qatar
we support local governments and
construction companies in building
sustainably. For the Flemish SME Tiger
Power, we have developed an innovative
energy system that is now being used to
supply power in India.”
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RENEWABLE
ENERGY
Thermal systems

SUSTAINABLE
HEATING AND
COOLING
Heating accounts for more
than half of our energy
demand. Today we heat and
cool primarily with gas, oil
and electricity. EnergyVille is
looking for more efficient
and sustainable ways to
meet our demand for heat:
district heating and thermal
storage. “We are increasing
efficiency and reducing
costs.”
20

To cool their equipment,
electricity generators consume
large amounts of water. But water
is a precious commodity and
many European countries are
further restricting industrial use.
Johan Van Bael, project manager
at EnergyVille: “In the
‘MATChING’ project, we are
working with European partners
to develop hybrid cooling
systems that produce more
electricity with less water. We are
using this technology among
others in systems that convert
geothermal heat into electricity
via the Organic Rankine Cycle
(ORC). We are exploring specific
possibilities at our geothermal
energy station at the Balmatt
site in Mol.”

VALORISATION
OF WOOD WASTE
An ORC plant is already operational
at construction company Beneens in
Olen. Johan Van Bael: “As part of the
‘STORY’ project, we and 18 European
partners are looking into the added
value of thermal energy storage. We
are demonstrating this at Beneens
by valorising wood waste: we use it
to produce high-grade heat and
electricity via the ORC. Buffer tanks
are used to absorb heat peaks.
The heating demand of the future
heating network on the adjacent
industrial grounds can be largely
covered by means of a boiler running
on waste wood and thermal buffers.
In Oud-Heverlee we are using
similar techniques to make a home
energy neutral.”

INCREASING THE
EFFICIENCY OF
DISTRICT HEATING
NETWORKS
Residual heat is also useful on a larger
scale, for example, in urban district
heating networks. “Today, production in
district heating networks follows
demand,” says project manager Johan
Desmedt. “We aim to change that with
the ‘STORM’ project. We have developed
an intelligent controller that uses
self-learning algorithms to make the
heating network more efficient. Our
technology is being tested in the heating
and cooling network in Dutch Heerlen
and in a residential district heating
network in Sweden. For this, we worked
together with the Swedish company
NODA, which develops control solutions
for heating networks. The predictive
power of our system allows peak situations in heating networks to be better
absorbed, increases efficiency and
lowers the operating costs of the heating
network. Thus consumers will also
benefit by having lower energy bills.”

HEAT AS
ENERGY CARRIER
Ann Wouters, Program Manager:
“Accurately predicting the demand for
heat in district heating networks, using
buffer tanks to level out the differences
between supply and demand in the case
of renewable energy sources, converting
heat to electricity and vice versa: these
are all ways to efficiently use heat as an
energy source. This allows us to respond
better to heating needs and increase
efficiency at a lower cost.”
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FLEXIBLE ENERGY SYSTEMS

RENEWABLE
ENERGY
Smart Grids

22

We expect electricity to be
available each moment of the
day. But in a world that runs on
– weather-dependent –
renewable energy, such a
demand-driven system is not
self-evident. In the future, it will
no longer be driven by the
demand for energy, but by the
supply. EnergyVille is designing
the architecture for that flexible
energy system of the future.

Our current energy system is
demand driven. Consumers can
use energy at any time, without
taking into account variations in
supply. But as we begin to use
more renewable energy, we will
have to deal with fluctuations
in supply. If we do not build in
and make use of user flexibility,
our energy system will be out
of balance.

PROMOTING SMART
ENERGY USE

WIN-WIN
SITUATIONS
Industry is the ideal environment to
demonstrate the value of flexible energy
systems, says Daan Six, project manager
at EnergyVille.
“In the ‘IndustRE’ project we are
examining how the flexibility of supply
and demand in energy-intensive industries
offers opportunities for renewable energy.
In cooperation with partners in five
European countries, we are examining
business models tailored to sectors such
as steel, paper and chemicals. We are
investigating and demonstrating how
the combination of renewable energy
and flexibility in smart grids can result in
win-win situations. We are also developing
a tool with which companies can determine at a glance whether their business is
suitable for the flexible use of renewable
energy and what the value of this would be.”

NEW
REGULATIONS
But maximum flexibility in the energy system
is not a matter of consumer behaviour and
technology alone. Daan Six: “The regulatory
and economic context must also be right.
And this can be complicated, especially
when you examine the energy market at
European level. So the question today is
how transmission and grid operators can
optimally use flexibility solutions. In the
‘SmartNet’ project we are examining how
their responsibilities and services might
evolve in this regard. We are designing
conceptual coordination schemes for the
interaction between different grid operators,
and testing these in simulation environments
for cases in several European countries.
These can vary considerably. In Germany, for
example, there are hundreds of small grid
operators, while that number is relatively low
in Belgium. Thus ‘SmartNet’ encourages
policymakers to work towards integrated,
adapted regulations that allow for flexibility.”

“At EnergyVille, we are making
every effort to facilitate the necessary shift in the energy system,”
says Program Manager Hans
Rymenants. “The rise of renewable
energy has thoroughly shaken up
our system. Flexibility is now the
keyword. We have learned a lot
from projects such as ‘SmartNet’
and ‘IndustRE’. We are examining
regulations as well as new market
mechanisms and responsibilities.
Thus we are contributing to a new,
flexible architecture in which
renewable energy and flexibility
are key.”

LEARNING ABOUT FLEXIBILITY
IN ELECTRICITY MARKETS
The regulation of electricity markets is
complex, especially in an energy
landscape that is constantly changing.
EnergyVille, in cooperation with Flux50
(previously Smart Grid Flanders),
designed a course of study for energy
professionals: NTREM. NTREM
discusses technological developments,
the impact on regulated electricity
markets and the role of flexibility and
ICT in the energy system of the future.
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RENEWABLE
ENERGY
Energy storage interfaces

POWERFUL AND
SAFE BATTERIES
Driving on electricity,
absorbing peaks from solar
energy, or supplying remote
areas with electricity: all are
possible with batteries.
EnergyVille researchers are
developing safer and less
expensive battery systems
with a longer lifespan.
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“Car batteries are replaced when
they lose 20 % of their capacity,”
says Carlo Mol, project manager.
“Using a battery management
system, we can extend battery
life by 20 %. In the ‘Everlasting’
project, we are testing such a
system in electric buses and
delivery vans. Monitoring the
battery more accurately allows us
to predict how it is degrading:
important for the second-hand
market. Furthermore, we use
sensors to ensure the battery’s
safety: thus we are warned in
time in case of overheating.”

FURTHER, SAFER
AND LONGER
A new composition boosts battery life.
Khiem Trad, researcher: “In the
‘Mat4Bat’ project we are working with
new materials such as non-liquid
electrolytes in lithium-ion batteries for
electric vehicles. We are not only
making the battery perform better
– with a longer range as a result – but
also enhancing safety with monitoring
and control.”
Non-liquid electrolytes also make
stationary batteries safer and
more efficient. Project manager
Raf Ponnette: “In the ‘SolSThore’
project we are developing highperformance stationary batteries
that we can connect via smart grids
to highly integrated PV systems on
roofs and facades.”

GUARANTEED
SUPPLY
Stationary batteries can be a
solution even in locations where
there is absolutely no network
available. EnergyVille entered
into a partnership with Tiger
Power (SME), which builds
portable energy facilities in rural
India. Peter Coenen, project
manager: “They are now working
there with mini-grids instead of
diesel generators. The energy is
collected by solar panels and
stored in batteries. At times when
there’s a lot of sun, electrolysis is
used to produce hydrogen from
water and electricity. If the sun is
absent for a few weeks, the
hydrogen can easily be used to
generate electricity. This allows
us to guarantee supply, even in
remote places.”

SUPPORTING POLICYMAKERS
“EnergyVille is setting up test infrastructure and conducting pioneering
research into innovative battery
systems,” says Eefje Peeters, Program
Manager. “We make technologies
affordable and ensure a rapid rollout to
market. We are also committed to
providing policy advice. Together with
European partners, we designed two
roadmaps for the European survey on
energy storage within two European
projects: ‘Grid+Storage’ and
‘BATSTORM’.”
“In the Grid+Storage project, we are
looking for optimal integration of
stationary storage in the energy
system,” says researcher Kris Kessels.
“With ‘BATSTORM’, our aim is
to contribute to a cost-effective
implementation of batteries in the
energy system and to improve the
competitive position of Europe in
the battery market.”
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Smart cities

CLIMATENEUTRAL
CITIES
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Around 40 % of Europe’s
energy consumption is
directly related to buildings.
Thus the climate challenge
in densely populated areas
such as cities is even greater.
EnergyVille is developing
intelligent tools at district and
residence level to guide cities
through the energy transition.

Which residences have already
been renovated? What impact
does the insulation of a particular
building have on CO2 emissions?
With CITYPORTAL, EnergyVille
has developed a tool that allows
city authorities to answer such
questions quickly. Marlies Van
Holm, Program Manager:
“Today, data on the renovation
of buildings is spread across
different systems. We combined
all of this data in one convenient
tool for policymakers.
A dashboard allows them to
determine which buildings have
been renovated, which people
and businesses were involved
and the energy savings that
resulted. Cities and municipalities
can also use the tool to simulate
future scenarios. This allows
renovation among individuals
and businesses to be promoted
in a more focussed way.”

SUSTAINABLE
CONSTRUCTION IN QATAR

FINANCIALLY
INTERESTING
CITYPORTAL is aimed at individual
buildings. But encouraging renovation
at district level can result in further
gains. Stijn Verbeke, researcher: “We
have developed ‘ECODISTR-ICT’, a
tool that facilitates the involvement
of individuals, businesses, water
companies, energy suppliers and
authorities in district renovations. This
approach at district level is financially
more interesting. Furthermore, you
increase support for energy-saving
measures by linking them to other
interventions, such as the greening of
the water supply. Social cohesion in the
neighbourhood also receives a boost.
We were able to determine this in five
pilot projects in which we rolled out
ECODISTR-ICT, including a project in
Antwerp’s Kiel District.”

The construction industry can benefit
from practical tools for working further
towards sustainable buildings, districts
and cities. Together with local partners,
VITO has developed several tools for
governments and developers in Qatar.
Carolin Spirinckx, Project manager at
VITO: “In Qatar; we worked together
with the Gulf Organisation for Research
& Development (GORD) on developing
an online portal tool for managing
the submittal of evidence of projects
seeking certification from the Global
Sustainability Assessment System
(GSAS) developed by GORD. This
allows local and even international
construction companies to demonstrate and evaluate their compliance
with this system. The GSAS rating
system is comparable to for instance
the BREEAM rating system but taking
into consideration the context of the
MENA region. Moreover, VITO is also
working with GORD as a third party
verifier for products seeking certification from the ‘Gulf Green Mark
Environmental Product Declaration’
programme which is used to analyse
the environmental performance of
building materials throughout their
life-cycle. A developer that uses this
material receives extra points in
the GSAS rating system. VITO is
honored to support GORD in the
implementation of the new GGM
certification process.”

CLIMATENEUTRAL CITIES
“Many city governments at home and
abroad are pursuing climate neutrality,”
said Marlies Van Holm. “Our data
platforms and online tools give them a
basis on which to take appropriate
measures. In this, we make use of the
Internet of things and big data. So cities
do not need to work with rapidly ageing
advisory reports, but can go to work with
the latest information.”
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RENEWABLE
ENERGY
Renewable heat and energy storage

EUROPEAN ENERGY STORAGE
AND RENEWABLE HEAT
The sun doesn’t shine on command and the
wind doesn’t blow on cue. Therefore, spare
capacity and storage are essential building
blocks of the energy system of tomorrow.
Moreover, a large potential for renewable heat
is going unused. EnergyVille together with
European partners analysed the potential
for large-scale energy storage and looked for
projects to make heat sustainable.
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By 2050, the bulk of Europe’s
electricity will come from
renewable sources. “But it is not
yet clear today where and how
we are going to store energy,”
says researcher Frank-Meinke
Hubeny. “However, such storage
will be necessary to harmonise
supply and demand. Therefore,
at the initiative of the European
Commission, in the ‘ESTMAP’
project we developed a database
containing all the possibilities for
large-scale energy storage in
Europe. It contains information
on the technical and economic
characteristics of reservoirs,
aquifers, batteries and so on.
Policymakers now have a better
starting point from which to
evaluate the potential for energy
storage for each region. And on
the basis of long-term scenarios
until 2050, we analysed the role
storage can play in a future
European energy system
with much more renewable
production.”

USING
RESIDUAL HEAT
Renewable energy policy has focussed
for a long time on electricity, but now
renewable heat is receiving increasing
attention. Projects such as ‘STRATEGO’
are helping to awaken this sleeping
giant. Researcher Erwin Cornelis:
“We have identified the potential
for making heat sustainable and
proposed projects in 30 cities in eight
European countries. We advised
Kortrijk concerning a microgrid from
a swimming pool to a neighbouring
building, and brought Swedish
experience in industrial waste heat
to Antwerp.”

CONVINCED OF
THE BENEFITS
“We are able to provide a perfect
picture of electricity production
at European level,” says Program
Manager Pieter Lodewijks. “Electricity
is easy to transport. Heat, however,
is a local story, which is why with
STRATEGO we examined the situation
at city level. We managed to convince
local governments, businesses and
individuals of the importance of
renewable heat, and presented
many examples that they could
implement themselves.”
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SUSTAINABLE
MATERIALS
MANAGEMENT

COMPETITIVE
MATERIALS
INDUSTRY
AS A STRATEGIC
ASSET FOR
FLANDERS
AND EUROPE
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With its Vision 2050 strategy, the
Flemish Government presented a
long-term plan for Flanders in 2015.
One of its seven priorities is the
transition to a circular economy.
VITO’s Sustainable Materials
Management unit is encouraging
this transition by focussing on
technological research and
innovative concepts for the
materials industry and other
stakeholders.

Peter Vercaemst, Unit Manager: “Natural
resources are becoming scarcer and price
fluctuations create uncertainty. With our research
projects and demonstrations about resource
management, recycling and new business models,
we offer specific, cost-effective solutions. The
circular economy represents a true economic
revolution, and we wish to deliver the necessary
scientific building blocks.”

PILOT
PROJECTS

INDUSTRY
4.0

“The technological needs of the circular economy drive
us. The goal is to lose as few materials as possible
and create maximum value. That’s why research on
recycling and advanced separation techniques is still
very important. We strive for solutions with a high
technology readiness level, by setting up pilot projects
with companies.”
“Meanwhile, we are considering new concepts: re-use,
repair, re-manufacturing, design for recycling… Our
tools and instruments inspire companies and policymakers to rethink their business models to address the
raw materials challenge.”

VITO is also embracing the transition
to Industry 4.0. Karl Vrancken: “Today,
the circular economy and Industry 4.0
are often considered as two separate
transitions. However, the needs are
often the same. Business concepts
rely on IT applications. Robots and
digitisation facilitate the separation
and recycling of materials. Modelling
and building smart machines enable
flawless production processes… We
will be launching several initiatives in
the coming months to bring these
domains closer together.”

COMPETITIVE
MATERIALS INDUSTRY
VITO’s expertise in recycling and the circular
economy is also being used outside of Flanders.
“We have evolved from a local Flemish to a strong
European player,” says research leader Karl
Vrancken. “The circular economy is a priority for
Europe, which seeks to develop a competitive
materials industry as a strategic strength. VITO is
an important partner in the EIT Raw Materials
Knowledge and Innovation Community (KIC), a
consortium aimed at helping Europe formulate
strong answers to the challenges in the field of
raw materials. For VITO, EIT Raw Materials is an
interesting base from which to serve European
industry, knowledge centres and governments.
Meanwhile, the opportunities of the circular
economy are being discovered all over the world.
In the coming years, we want to increase our reach
by offering our material expertise outside of
Europe as well.”

ESTABLISHING
NEW COMPANIES

FLANDERS
CIRCULAR
VITO also continues to focus on setting up
partnerships within Flanders. “We continuously
align our research programmes to social issues
and opportunities in business,” says Vrancken.
“In recent years, the Flemish Materials
Programme has formed the framework for this.
We have joined a new partnership, Vlaanderen
Circulair (Flanders Circular). VITO has joined the
initiative to help put forward the circular
economy as a transition priority. It also offers
support in the form of expertise.”

Peter Vercaemst: “As a result of this
new vision, parts of our research are
no longer applicable in the same way.
It implies we have to look for private
investors to use our patents and
know-how to create a new company.
This way we can demonstrate that
technology initiated, researched and
developed by VITO offers significant
added value to industrial companies.
It also shows that, now more than
ever, our programme is driven by
social issues, not just by our
technology offerings.”
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Circular economy

BUSINESS GAMES
SHOW THE WAY
IN CIRCULAR
ECONOMY
The transition to the circular economy
has begun but needs to shift to a higher
gear. VITO aims to convince businesses
and future entrepreneurs to adapt
their operations. An online tool and a
business game are helping them along
the right path.
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A number of companies are
already working to redesign
their processes to become
circular. But many others
remain unaware of the
benefits it can bring and
how to tackle such a
company transition. How
can a company introduce a
circular business model that
is also profitable? Jeroen
Gillabel, researcher at VITO:
“The circular economy
requires new technologies,
but also very different ways
of doing business. Our
tools bridge the gap
between vision and implementation.”

EXPERIENCING A
CIRCULAR STRATEGY
In order to experience how new circular
strategies are implemented in practice,
VITO has developed a ‘serious business
game’: Risk & Race. Researcher Saskia
Manshoven: “Our aim with Risk & Race is
to stimulate sustainable entrepreneurship
in the materials sector. Companies,
entrepreneurs and students play the
game under the supervision of a moderator and gain very specific knowledge
about the meaning of a circular economy
in a business context. The game is educational, challenging and fun.”

ONLINE TOOL WITH
SUCCESS STORIES
VITO, in collaboration with Plan C (now
Flanders Circulair) has developed the
‘Circulator’ online platform for companies that are ready to make the move
to circular operations but don’t know
how. Peter Stouthuysen, researcher:
“Entrepreneurs looking for ways to
deal with raw materials in a sustainable
way can find inspiration at circulator.eu.
It brings together business models,
strategies and case studies of
companies that have successfully
implemented circular models.”

Each player (or each team) manages a
company that brings a product to market,
invests and innovates, hires and pays
employees, tries to add value... Circumstances change during the game: raw
materials become scarce, prices fluctuate,
new technologies emerge and laws are
changed. It allows the players to test a
number of business concepts in a fun way
and explore the opportunities for their
company. The winner is the player with
the strongest company.
Both the online platform and game were
developed as part of the Knowledge and
Innovation Community for Raw Materials,
an initiative of the European Institute of
Innovation and Technology (EIT). EIT Raw
Materials is funded by the European
Commission and aims to bring together
companies and research institutions, and
stimulate innovations with respect to raw
materials.
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Waste to product

RECOVERING
PRECIOUS
MATERIALS
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The recovery of valuable materials
from waste streams means cost
savings and a guaranteed influx of
high-quality raw materials. VITO
has developed a technology to
separate refractory materials
for re-use.

Refractory materials are required
in processes that use high
temperatures, for example in
blast furnaces. When the furnaces
need to be replaced, primary raw
materials continue to be used
today, which mainly come from
China. This process can be made
more sustainable and cost
efficient, says researcher Liesbeth
Horckmans: “If you sort the
refractory bricks by type after
removal, they can be used again
as ‘new’ raw materials for the
production of refractory
materials. However, the problem
lies with the contaminated layer
on the bricks – a result of the
production process in the
furnace – since the existing
sorting techniques are based
on the properties of the
material surface.”

PILOT PLANT
AT ORBIX
SORTING REFRACTORY
MATERIALS
Together with international
partners, VITO has developed a
new sorting technique in the
‘ReFraSort’ project. Liesbeth
Horckmans: “First, a mechanical
system places the bricks in a
single line. In the identification
station, a powerful laser burns a
hole in the surface. After removal
of the contamination, the laser is
able to recognise the chemical
composition of the material. The
bricks are then subdivided into
fractions. All of these steps have
been combined into one device.”

To test the process, VITO has
built a pilot plant at Orbix. The
company develops sustainable
materials and technologies for the
construction and steel industries.
“One of the reasons Orbix was
interested in the new technology
was the fact that it reduces the
need for heavy manual labour.
With the pilot plant, we managed
to separate three fractions from
each other at a rate of 10 tonnes
per hour. The company plans to
apply the technology at an industrial scale in a future stage.”

BULKMATERIALS
The ‘ReFraSort’ project is just one
example of the waste recycling solutions
developed by VITO. In this project, the
valuable materials represent only a small
percentage of the entire waste stream.
Another part of VITO’s research focuses
on the sustainable recycling of bulk
materials such as construction and
demolition waste, which represent far
greater raw material volumes.
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PLASMA TECHNOLOGY
IN THE MARKET
VITO has taken an important step in the commercialisation
of its plasma technology based on atmospheric pressure.
The expertise developed in recent years has been
centralised at APEMCO, a Luxembourg spin off.
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After Laser Cladding Venture (LCV)
was set up in 2015, a spin off that
offers laser cladding, VITO also
decided to bring its expertise in
plasma technology to the market in
2016. Business development
manager Dirk Vangeneugden:
“Technologies that are sufficiently
developed should be able to
create a lot of added value and
jobs at a certain moment. In recent
years, we have obtained several
patents for technologies in the field
of atmospheric plasma. Last year
we transferred this patent portfolio
to ‘APEMCO’, a new spin-off based
out of Luxembourg that will
commercialise our technology.”

ENVIRONMENTALLY FRIENDLY
AND CONTINUOUS PROCESS
VITO has been conducting research into
plasma technology since the 1990s. Central
to this technology is the cold plasma that
helps to give a specific functionality to
surfaces. This results in coatings that are
resistant to corrosion or wear, are
self-cleaning or have antibacterial properties.
Such coatings are indispensable in just about
all branches of the manufactured goods
industry. Plasma technology is an efficient
and environmentally-friendly process that is
widely used today. The specific characteristic
of the technology is that it takes place at
atmospheric pressure. This offers many
advantages, says Dirk Vangeneugden: “There
is no need for separate vacuum chambers.
The process runs 24/7 and can be easily
integrated into the production process.”

LIGHT, STRONG AND
ANTIBACTERIAL
The range of applications of atmospheric
plasma is broad, because the technology
offers added value to many products that
require surface treatment. VITO, together
with industrial partners, has already
demonstrated numerous applications.
“For example, we have worked together
in a European research project
(‘Newspec’) on a new type of carbon
fibre material. The specific surface treatment results in a stronger composite.
This technology is also used in the
medical sector. Using plasma technology,
we were able to add antibacterial properties to wound dressings. Wounds heal
faster and the risk of infection is
minimised.”

MAXIMUM
IMPACT
To achieve maximum impact, each
partner has a specific role to play in
the plasma story. Dirk Vangeneugden:
“APEMCO will build and maintain the
plasma equipment. Its sister company
Funcoats will implement the
technology based on the demand
from industrial customers. Our basic
research into atmospheric plasma will
be discontinued. However, we will
continue to offer our services to
companies wanting to develop
innovative products or materials
using plasma technology.”
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3D PRINTING WITH
NEW MATERIALS
The use of 3D printing is
becoming more widespread in
industry, especially for metals
and polymers. With a new
technique, VITO aims to enable
the printing of ceramic products
with high added value.
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Additive design, also known as
3D printing, is the creation of
three-dimensional products by
applying material layer by layer.
Thanks to the numerous developments since the 2000s, these
technologies are on the rise for
the production of all kinds of
functional components. VITO has
several years of experience with
the 3D printing of porous
materials such as catalysts, via
3D robocasting.

NEW
MATERIALS

NEW
MARKETS
Based on its expertise in powder
design and ceramics, VITO is now
developing new 3D techniques to
create functional ceramic components with high added value. It is
collaborating with Antwerpbased 3Dee, an SME offering 3D
printing services.
Marleen Rombouts, researcher:
“3Dee uses a high-performance
technology for 3D printing called
binder jetting. Today this
technology is mainly used to
manufacture products in plaster.
We are currently examining
whether binder jetting can also
be applied to technical ceramics.
The market still offers almost no
solutions in this area.”

To adapt the technology to new
materials, VITO experts are
looking for a suitable powder and
a binder. Marleen Rombouts:
“What we are looking for is a
powder that can be applied layer
by layer as well as a binder with
good binding properties that can
be deposited on the powder via
the print head. We are presently
experimenting mainly with
aluminium powder, on which we
are testing different binders.”

VERSATILE
Via its business unit, VITO is assisting many
Flemish SMEs in solving specific technological problems. “The request from 3Dee
formed the basis for this study, but the
printer will certainly be more widely used.
The materials offer many possibilities for
additive design. For VITO this is an important area for promoting the transition to the
sustainable use of materials.”
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FLEMISH APPROACH TO BAT
INSPIRES OTHER COUNTRIES
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A broad range of environmentally-friendly
technologies is available to reduce or
– better still – eliminate industrial emissions.
As a consultant for the OECD, VITO is able
to share its knowledge in the area of Best
Available Techniques (BAT), so that other
countries are able to implement a policy
modelled on BAT.

Flanders has had its own knowledge centre on Best Available
Techniques since 1995. The
centre, which is part of VITO,
advises the Flemish government
on BAT to prevent and reduce
industrial emissions. These
techniques are intended to
protect the environment as a
whole, but they are also technically and economically feasible.
Caroline Polders works as a
researcher at the knowledge
centre: “Our studies make an
objective selection from the BAT
for a particular industry. Based on
the selected BAT, we will work
out a specific proposal for
sectoral environmental conditions
in Flanders. Once the proposal
has been converted into Flemish
environmental regulations,
companies in this industry are
required to achieve the lower
emission levels that are possible
using these techniques.”

INCREASING AWARENESS
AND COMMITMENT

OFFERING
ANSWERS

Throughout the world, measures are being taken to
prevent and limit industrial emissions and ensure a
high level of protection of our health and environment. The BAT concept has become one of the
most important elements in determining emission
limits and other conditions for obtaining a permit.
Similar concepts are being used worldwide.

“After this project, it is our aim to develop a
toolbox to guide administrations in implementing BAT or a similar concept. How should
you present candidate techniques? How can
you identify your BAT? What are the most
important factors for success? For example,
will you need your own BAT knowledge
centre? We will provide answers to all of these
questions,” concludes Caroline Polders.

VITO is now acting as a consultant for the OECD
in the project ‘Best Available Techniques for
Preventing and Controlling Industrial Chemical
Pollution’. The overall objective of the project is to
assist in the implementation of policy modelled on
BAT (or a similar concept) to prevent and reduce
industrial emissions.
“We analysed all kinds of information in a first
phase. Which countries and administrations are
already familiar with BAT or a similar concept? How
is BAT defined? What are the requirements related
to the use of BAT? To which industries (activities)
and chemicals do the requirements apply? How is
information collected on the various candidate
techniques? What method is used? What criteria are
applied (technical feasibility, economic viability…)?
Countries such as Russia and South Korea are very
interested in using the Flemish and European BAT
concept.”
The joint information and experience is then
exchanged during annual workshops that various
countries participate in. Countries wanting to
implement a policy based on BAT will get
inspiration from the workshops.
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WE ARE
HELPING
TO REDESIGN
THE CHEMICAL
INDUSTRY
Chemical products are everywhere, and due to
population growth, the demand for chemicals
continues to rise worldwide. This has a major
impact on the environment and puts pressure
on raw material reserves. The chemical industry
is looking for new technologies and business
models to turn new challenges into an economic
opportunity. VITO is a strong proponent of this
transition to sustainable chemistry.
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Unit Manager Bert Bouwman:
“The entire chemical sector
needs to refocus itself to
become more sustainable.
This is essential for a society
in change. VITO focuses
mainly on finding alternative
raw materials and improving
processes in the chemical
industry.”

BIOMASS
AND CO2
“It is our main aim to make the raw
materials that underlie chemical
processes sustainable. We are
looking at biomass – lignin, algae
and insects – and studying the
valorisation of CO2, which we wish to
obtain from the air and put to use in
beneficial products. In addition,
chemical processes themselves can
also be made more sustainable. We
are looking for solutions that intensify reactions. Which means greater
efficiency with reduced use of raw
materials and energy, and also less
waste. We are also optimising the
reuse of resources such as water,
solvents and catalysts. Finally, we are
committed to creating new applications from all kinds of industrial
waste and residue streams.”

COLLABORATION
IN THE CHAIN
“In applied research, collaboration is
paramount,“ says Bouwman. VITO creates
maximum impact by initiating projects and
joining partnerships and clusters. “Collaborating with partners is essential in Flanders
and also at inter-regional and European
level. Companies are closely involved in our
research programmes.”

DEMONSTRATING
ECONOMIC FEASIBILITY
In all of these lines of research, reaching a
higher technological readiness level is of
primary importance. “Research traditionally
begins with a feasibility study, followed by
laboratory tests and pilot development.
Many projects fail at this point. Which is why
at VITO we are paying increased attention to
scaling up processes. It is crucial that we
encourage companies to continue with our
developments. A pilot installation on the
grounds of a company can remove a lot of
the uncertainty and demonstrate economic
feasibility. Matching our research and its
applicability to business is one of our top
priorities.”

Collaboration in the chemistry research
programme takes two forms. “In the first
place you have collaboration across the
value chain. All with a role to play in a
chain are involved in such a project. In
our studies on lignin, for example, we
have been involving all players in the
chain: from the pulp producer with the
raw materials to the plastic products
manufacturer. In addition, it is also
possible to examine a specific
technology. In that case, we will look for
partners that have been working with the
technology. In such a collaboration we
often handle the scaling up and work
closely with universities to further
develop the basic technology. In other
words, we focus on translating the
technology to industry.”
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BIOMASS AND CO2
SUSTAINABLE
ALTERNATIVES
TO FOSSIL-BASED
RAW MATERIALS

In order to move to a bio-based
economy, we must use raw materials
from living nature – plants, trees and
even insects – in the production of
materials that can continue to serve as
raw materials in a circular economy for
as long as possible.

For the production of materials,
the chemical industry mainly
needs the element carbon. It has
traditionally used fossil carbon
sources, especially oil, coal and
gas. A sustainable alternative
source of carbon is biomass.
While fossil-based raw materials
are created from plants and trees
after a process of hundreds of
millions of years, biomass – both
plant and animal material – also
contains carbon. Both the carbon
in fossil-based raw materials and
that in biomass is the result of the
process of photosynthesis in
which plants and trees extract
CO2 from the air. Given this fact,
capturing CO2 directly from the
air is also a logical step in the
search for alternative raw
materials. That’s why VITO is
focusing on developing technologies that make biomass and
CO2 suitable as alternative raw
materials for the chemical
industry. Our aim is to create new
value chains based on these
renewable raw materials.
Karolien Vanbroekhoven,
Program Manager: “Biomass
– think of lignin, algae and
insects – and CO2 have a lot
to offer in the transition
towards a more sustainable
chemical sector.”

BIOAROMATICS
FROM LIGNIN
Aromatics are an important raw material for
the chemical industry. VITO is exploring the
possibilities for producing aromatics from
biomass, thus giving a sustainable boost to
the chemical industry. “In the Biorizon
Shared Research Center, several partners, in
particular VITO, the Netherlands Organisation for Applied Scientific Research (TNO)
and the Energy Research Centre Netherlands (ECN), are working together on
technologies (thermal as well as chemical) to
extract aromatics from vegetable material.
VITO is coordinating the research into the
possibility of using lignin, the substance that
gives wood its rigidity. The bioaromatics,
which we make with the support of our
partners, are supplied to companies that can
carry out tests on them. VITO itself is also
examining diverse applications of natural
and functionalised lignin fractions. Toxicity
measurements show that these alternatives
are safe. We will then synthesise the lignin
fractions into new bio-based polymers.”
“We want to install a pilot installation
in Flanders that can convert lignin into
aromatics on a large scale. In the ‘BioHArT’
project, we are scaling up the technology
with our partners. The installation is
intended to give industry the confidence
that the commercial production of bioaromatics can be achieved by 2025, based on
which a whole new value chain with new
products can be created using
bioaromatics.”

INSECTS AS ALTERNATIVE
RAW MATERIAL
Not only lignin but also insects and
algae are promising alternatives to fossil
carbon. In the ERDF Insect Pilot Plant,
VITO, with many partners, is leading the
way in tapping the potential of insects.
Senior researcher Leen Bastiaens:
“Insects are able to convert organic
waste streams into high-quality raw
materials such as proteins, fats and
chitin. The cultivation and processing of
insects therefore has many applications
in human nutrition, animal feeds, but
also in sustainable chemistry.”

CAPTURING AND
VALORISING CO2
Finally, VITO is also focusing on capturing
and valorising CO2. This stream can also be
used in a smart way as a raw material. Unit
Manager Bert Bouwman: “There are two
major challenges concerning CO2: obtaining
it from the air in an economically efficient
way, and making useful products from it. This
is a big challenge because the process
requires a lot of energy. Which is why renewable energy is interesting here, since you can
store the energy in chemicals and even fuels.
If the use of CO2 as a raw material proves
economically feasible, a world of possibilities
opens up. VITO is looking for new materials
and processes to capture CO2 and convert it
into molecules. Moreover, our analyses are
not limited to the scientific aspects. All of
our studies are supported at an early stage
by a techno-economic analysis.”
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Process intensification and waste streams

MEMBRANE
TECHNOLOGY
ADVANTAGEOUS TO
THE ENVIRONMENT
AND BUSINESS
Maintaining the quality of chemical
products, while at the same time
making the process more
sustainable and reducing costs: that
is the challenge faced by the VITO
Sustainable Chemistry unit.
“Beneficial chemical processes offer
companies significant competitive
advantages.”
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How can we maintain the quality of
medicines, cosmetics, fine chemicals
and even foodstuffs while reducing
the costs and energy consumption of
production? This is the question
examined daily by VITO researchers.
“The answer lies in process intensification,” says Roel Vleeschouwers,
business and relationship developer.
“Process intensification means
improving industrial processes, using
fewer raw materials and resources,
saving energy and investigating
possibilities to re-use industrial waste
streams or to separate off valuable
components. VITO offers innovative
technologies, state-of-the-art test
infrastructure and economic feasibility
studies that can inspire industry.”

50 TO 90 %
LESS ENERGY
Membranes often play a key role in
process intensification. The use of
membranes requires much less energy
than conventional separation
processes, and therefore offers
considerable benefits to industry.
Roel Vleeschouwers: “Membrane
technology allows us to reduce energy
costs by 50 to 90 %. The compactness
of membranes and the ability to work
in a modular way and scale up easily
also offer great benefits. Fitting
membrane technology into a
conversion reaction optimises the
entire process. The use of membranes
is very interesting from both an
ecological and a business-economic
point of view”.

RECOVERING
ACETONE
“For example, we are using membrane
technology in the ‘ISPT-EEMBAR’
project. There we are supporting a
company that uses a chemical process
based on acetone, a substance that
must be filtered out of the final
product. Our customer has asked us to
find a suitable membrane to remove
the acetone for re-use. We are
currently achieving very good results
with the functionalised ceramic
FunMem® membranes developed by
VITO. To demonstrate these results on
a larger scale, we are using one of our
three pilot installations suitable for
organic solvents. The results must also
convince other companies that this
development is worth the investment.”

FEED FROM
HARVEST RESIDUES
In the study on valorising waste
streams and resources, VITO, along
with eight entrepreneurs, also
launched the co-creation project
‘Organic (waste) streams viewed
differently’. Researchers Ruben
Guisson and Linsey Garcia-Gonzalez:
“We selected two promising cases that
are presently in the R&D phase. In the
first case, we will go deeper into the
valorisation of harvest residues into
animal feed. We are investigating the
changes in composition that occur
after fermentation and whether the
fermented feed has a positive effect on
animal health. The second case
focuses on the local mobilisation of
waste streams, such as grass clippings,
in a short value chain.”

47

SUSTAINABLE
CHEMISTRY
Valorisation

ECONOMICALLYVIABLE
SUSTAINABLE
TECHNOLOGIES
AND PROCESSES
Each year, hundreds of chemical
companies call on VITO’s measurement
expertise and infrastructure.
“Our chemical and techno-chemical
analyses can make a difference for a
company in search of economicallyviable technologies and processes.”
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More and more companies are
turning to VITO for all manner of
specialised analyses. Researcher
Kristof Tirez: “Companies,
especially SMEs, often do not
have the skills in-house to
perform specific analyses on
samples with a complex composition. Commercial laboratories in
turn tend to be focused on
routine. We make the difference
by actively brainstorming around
the (research) question. Consequently, this type of activity has
grown strongly within our group
and in recent years turnover has
even doubled.”

STRONG EUROPEAN DOSSIERS
FOR NEW PRODUCTS
“Our analyses, for example, can make the
difference in compiling European dossiers.
For years, we have been an analytical partner
of the Belgian branch of Kemin. When this
world leader in feed additives wishes to
market a new product, it must meet the strict
European rules on safety. With the results of
our tests and analyses (such as stability
measurements), Kemin is able to make a
stronger case for the safety of its products.”

IMPROVING PRODUCTS AND MAKING
PROCESSES MORE COST-EFFECTIVE
“The services we provide are certainly not
standard procedures,” adds researcher
Chris Vanhoof. “Our analyses are tailored to
the customer’s need. Fertiliser manufacturer
EuroChem, for example, has its own quality
control laboratory. But for more specialised
analyses tailored to specific needs, they
come to us. Among other things, we
conduct structural analyses on the fertiliser
granules it manufactures. This allows us to
help EuroChem improve its products and
possibly adapt and improve production
processes to make them more cost
effective.”

PROVIDING
PROOF
VITO goes beyond merely meeting the
initial request of companies. This is evident
from the cooperation with water treatment
specialist InOpSys. The Mechelen-based
startup has developed a mobile water
purification system that removes toxic
components from waste streams from the
chemical and pharmaceutical industries.
It has developed a process that removes
harmful substances and at the same time
recovers valuable elements.
Researcher Stefan Voorspoels: “In order to
prove to customers that this newly developed technology works, InOpSys is calling
upon VITO. Accurate measurements are
often needed to validate the process.
The measuring equipment at commercial
laboratories is usually not sensitive enough.
VITO is able to deliver clear proof to
InOpSys that its water treatment system
works. We also report additional observations, for example, when we discover other
products that disrupt the process. This
extra information is highly appreciated by
many customers.”
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VITO INVESTS
IN TALENT
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VITO cares deeply about the
development of young researchers.
Students, interns, doctoral students
and post-doctoral students are
given every possible opportunity.
Our people come from all corners
of the world.

INTERNATIONAL
COOPERATION
In May 2016, Elias Feghali started his
post-doc research at VITO on bioaromatics. Elias alternates his time
between Belgium (Mol) and New
Zealand, for periods of six months in
each country. His post-doctoral
research finds its context in a partnership between VITO and New Zealandbased SCION. In this project, the two
research institutions are studying the
use of bioaromatics (lignin fractions) in
bio-based plastics.
VITO colleague Lise Soetemans
started her doctorate under the leadership of Professor Stefano Forza of the
University of Parma (Italy). The
doctorate is examining how insects can
be an alternative source of raw
materials in the transition to sustainable products and processes.
Claudia Matasse also started her
doctorate this year with a focus on the
development of enzymatic processes
to synthesise chiral amines in combination with smart separation. The
research is a collaboration between
VITO and the University of Greifswald
(Germany).

DEEPAK PANT: TOP PEER REVIEWER
One of VITO’s researchers in the chemistry
group, Deepak Pant, was named top peer
reviewer in his field in September 2016. This
took place during Publons’ Inaugural Sentinels of Science Awards. Publons wishes to
accelerate the progress of science by
making peer reviews faster, more efficient
and more effective. Its awards are a special
recognition for the work of reviewers.

PARTNERSHIP WITH
FLEMISH UNIVERSITIES
VITO also works with the Flemish universities. Sophie Van Schoubroeck has been
investigating the development of a
sustainability indicator set for green
chemistry since 2016. Her doctorate is
in collaboration with Hasselt University
and the University of Antwerp.
Rafael Prato started a doctorate in
gas diffusion electroprecipitation in
collaboration with VITO and KU Leuven.
Ghulam Mustafa (Pakistan) successfully
defended his doctorate together with
the University of Antwerp. Ghulam has
been at VITO for the past four years
studying how a patented manufacturing
process can improve the performance of
ceramic membranes.

VITO
INTERNSHIPS
Wim Porto-Carrero (from Thomas More
University College) has completed his
bachelor’s thesis at VITO under the guidance
of his supervisor, researcher Dominic
Ormerod. Wim has studied the optimisation
of chemical reactions using membrane
technology. His thesis reached the final
of the Flemish Bachelor Award 2016, a
competition in which an external jury
evaluates the best bachelor theses.
Brazilian student Samara Fernandes
de Sousa participated in a nine-month
internship as part of her bachelor’s
programme in 2015. This exchange took
place under the auspices of the International
Association for the Exchange of Students for
Technical Experience. Her project focused
on analytical methods for characterising
marine polysaccharides. Samara has been
employed in the analytical laboratory since
September 2016.

EXCHANGE PROJECT
VITO’s HR policy focuses on helping people grow
in their jobs. Exchanging with other companies
is one of the ways in which VITO invests in the
development of its employees. Two of our
laboratory assistants worked at Janssen
Pharmaceutica for three months in 2016.
With this exchange project, VITO and the pharmaceutical company wish to promote experienceoriented learning and the exchange of expertise.
For the two colleagues, Jef Daems and Miranda
Maesen, it was a great chance to become
acquainted with a different corporate culture.
HR manager Marianne Wens on the exchange
project: “This project is part of VITO’s approach to
talent. Versatility, flexibility and internal mobility
are key to our future vision of VITO as an innovative research organisation. A new environment can
be very inspiring.” Miranda Maesen agrees: “At
Janssen Pharmaceutica, I investigated whether
standardisation is possible such that the same
development method could be used in the
different departments. Which got me thinking
about also streamlining and simplifying our way
of working at VITO.”
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PREVENTION
AND SCREENING
TAKE AWAY
PRESSURE FROM
HEALTHCARE
SYSTEM
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Healthcare in Flanders is under pressure.
Its quality is excellent, but the increasing
costs make the system unsustainable.
A focus on prevention and accurate
diagnosis is part of the solution.
With new applications, measurement
methods and biomarkers, VITO aims to
prevent as many diseases as possible or
detect them at an early stage.

Care consists of several stages:
prevention, detection, healing,
aftercare and possibly chronic care.
Traditionally, most resources are
used in curative medicine. That is
still the case today. The medical
profession has become better at
healing the sick and increasing life
expectancy. “So, our health is
good. In addition, our healthcare
scores very well internationally,”
says Rudi Torfs, Sustainable Health
Unit Manager. “At the same time,
healthcare is very expensive. VITO
develops technologies, knowledge
and systems that prove that
preventive healthcare can provide
relief to the system.”

VALORISATION
EARLY
DETECTION
“Primary healthcare can take many
forms: from brushing your teeth
properly to eating enough fruit. At
VITO, we investigate how environmental factors and lifestyle affect
health. What is the impact of environmental pollution, excessive stress or
sedentary habits? We measure the
factors that cause disease and combine
these with the hereditary component.
Based on the knowledge resulting from
this early detection, governments can
take preventive measures to safeguard
public health.”
“At the same time, we at VITO are
developing an increasing number of
technologies that help in the early
detection of potential health effects.
We are doing this in a increasingly
non-invasive manner. Based on this
knowledge, we are able to identify
new biomarkers or develop new
diagnostics.”

Partnerships with companies in order
to valorise technology are increasingly
becoming the hub of VITO’s research.
“There is a significant trend towards
larger partnerships with companies
and the valorisation of our research via
these companies. We make the results
of our tests and our technology
platforms available to companies. The
knowledge and technology that we
develop has proven to be very popular.
It is often the case that applications are
possible that no-one had considered
yet. They are then developed together
with a company.”
“Moreover, this year we signed a new
partnership with Hasselt University. To
familiarise ourselves with companies
that may be interested in our projects,
networks and partnerships are needed.
This way of working has become
increasingly important with respect
to innovation thinking in Flanders in
recent years. Hence, VITO’s focus is
on this evolution.”
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PREVENTIVE
HEALTHCARE
Accurate and early diagnosis
leads to a preventive healthcare
system. VITO is developing
diagnostic tests for hospitals
based on the detection of
specific biomarkers bound to
extracellular vesicles.
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Extracellular vesicles are nano-scale
particles enclosed with a membrane that
excrete cells in the human body in order
to communicate with one another. Cells
involved in diseases secrete more vesicles
than healthy cells. The content of these
vesicles – proteins, fats, RNA and DNA
molecules – is determined by the cell of
origin and therefore says something
about the condition of that cell.
Inge Nelissen, VITO researcher: “Extracellular vesicles are present in blood,
urine, cerebrospinal fluid and other
bodily fluids. The big advantage is
that they can be obtained easily in a
non-invasive way. Our technology allows
us to divide the vesicles into smaller
fractions that provide information that
is more specific concerning a particular
physiological state.”

DETECTING
CARDIOVASCULAR DISEASES
‘In Trans Tech Diagnostics’,
a partner project of Interreg FlandersNetherlands with Maastricht University
(CARIM), Hasselt University (BIOMED)
and TSG InnoteQ, VITO is developing
diagnostic kits that allow for better
identification of people at risk of
cardiovascular disease. “To do so, the
vesicles are removed from plasma. We
then look for certain vesicle-bound
biomarkers that indicate the state of a
disease. We need sensitive technology
to do this. Over time, we are aiming to
develop a practical test that hospitals
can use for quick, accurate diagnoses,”
says Inge Nelissen.
What follows is that VITO, together
with hospitals and diagnostic companies in the border region, will translate
the technology to other applications.
Inge Nelissen: “We offer them
high-quality knowledge and the
necessary technological know-how to
strengthen their competitiveness.”
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EUROPEAN
APPROACH
TO CHEMICAL
SUBSTANCE
EXPOSURE
PROMOTING
HEALTH
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Polluting substances in our environment can
have a negative impact on our health. VITO,
together with many partners, aims to
prevent these negative consequences as
much as possible. This effort has an increasingly European dimension. “By working
together, we can tackle the problem of
chemical exposure for the entire European
population and achieve gains in health.”

FLANDERS
IN THE LEAD
Liesbeth Schrooten, Program Manager
at VITO: “We have been using human
biomonitoring since 2002 to measure
the presence of biomarkers in the
blood, urine and hair of ‘healthy’ people
in Flanders. This has given us an
overview of the time trends and the
impact of lifestyle on exposure to
chemicals. It also acts as an early
warning system for exposure to new
chemicals and the development
of diseases. In 2016, the Flemish
Department of Environment (previously
LNE) again granted subsidies for
five years to the Flemish Centre for
Environment and Health to continue
this monitoring research. The Centre
for Environment and Health is a
cooperation between all the Flemish
universities, the Provincial Institute for
Hygiene (PIH) and VITO.”
The Flemish model is now being put
forward in Europe. Both the Flemish
Department of Environment and
the partners of the Flemish centre
are contributing. Researcher
Greet Schoeters: “ Within the
framework of the European project
‘HBM4EU’, we will be collecting data in
a harmonised way on the health of the
European population in the coming
years. This will be the first time that
information is gathered across Europe
in a uniform way about the relationship
between environment and health. We
are working on this data collection with
over 100 partners in 26 countries.”

RESEARCH
FROM
SPECIFIC
ANGLES
The current Centre’s focus is on
the impact on health of ecological
behaviour, the use of space and new
chemical substances. Liesbeth
Schrooten: “For example, we are
investigating the effects of organic
food, ecological homes or living in the
city or the countryside on chemical
exposure. We are specifically looking
at young people and paying attention
to social inequality and diversity. The
results will help policymakers take
specific measures and implement an
adapted policy if necessary.”
“The results of recent campaigns have
indeed led to various specific policies.
The expansion of the monitoring
network for dioxins and PCBs by
the Flemish Environmental Agency,
the ban on open fires, old pesticide
collection campaigns, the website
‘www.gezonduiteigengrond.be’, and
raising awareness concerning fires,
pesticide use and the consumption
of food from the garden are
good examples.”

DETAILED HEALTH TIPS

EUROPEAN
COOPERATION
The European research demonstrates the
extent to which lifestyles in Europe vary and
what their impact is on chemical exposure.
Thanks to the European cooperation, we are
able to adapt policies and regulations much
more efficiently than individually. Researcher
Eva Govaerts: “Ultimately, the aim is to
adapt policy in Flanders and elsewhere in
Europe based on the results from this research.
The European cooperation also allows us to
accumulate all human biomonitoring data in
the European Commission’s IPCheM
platform (Information Platform for Chemical
Monitoring). This platform will provide a
wealth of information for researchers and
policymakers. The data can also be used to
launch new studies.”

Translating health research into specific
tools to support policymakers in implementing a preventive environmental
health policy: that is the goal of the
Environmental Health Care Partner
Organisation. Together with the
Provincial Institute for Hygiene (PIH),
VIGeZ (the Flemish institute for
promoting health and preventing
disease), and AZG (the agency for care
and health), VITO has been part of this
new organisation since 2016.
Katleen De Brouwere, researcher: “We
translate existing health research into
detailed tips, guidelines and tools for the
Flemish Medical Environmental Network.
Our activities are situated in four domains:
biomonitoring, indoor environment, risk
analysis and mobility. We translate the
scientific insights in these areas into
detailed, scientifically-based tips, advice and
step-by-step plans to prevent or address
environmental health problems. This way we
hope to contribute to a policy that results in
a reduced disease burden in Flanders due to
environmental pollution.”
“An example in the context of mobility and
health is a tool that helps cities and municipalities quantify the impact of mobility plans
on the health of their residents.”
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SUSTAINABLE AND HEALTHY LIVING
Sustainable construction is on the
rise. But what will the impact be
on the health of residents? The
effects of intensive insulation and
controlled ventilation on indoor air
quality is still insufficiently known,
and VITO would like to change this.
Marianne Stranger:
“Energy-efficient construction is an
opportunity for healthy indoor air.”
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“Thanks to the high degree of insulation and ventilation, the situation in
sustainable housing is completely
different from the one in conventional
homes,” says researcher Marianne
Stranger. “Therefore, the design must
take into account the environment,
outdoor air pollution, the intended
number of occupants, construction
materials… In addition, the building’s
use also needs to be ‘healthy’. Many
people are unsure about what this
means. Together with the Flemish
Government, VITO aims to make available specific advice and tools to the
inhabitants of sustainable housing.”

HANDBOOK

In the project ‘My Healthy Home’, VITO is
supporting public housing tenants in the
healthy use of their homes. Marianne
Stranger: “We offer them a practical,
easy-to-use handbook with pictograms to
help them make their homes sustainable and
healthy. The handbook is based on precise
measurements of the air quality before and
after the renovation. They are evaluated with
respect to potential effects on health,
comfort and energy consumption. As a
result, the resident receives practical tips
for obtaining optimal indoor air quality.
For example, avoid the overuse of air
fresheners and cleaning products.”

BUSINESS SUPPORT

IMMEDIATE
INTERVENTION
In the next phase, we will be helping
residents live healthier with on-thespot, customised recommendations.
To achieve this, the INDOOR@BOX,
a sensor unit developed by VITO, is
placed in the home. “Using this box,
air quality can be monitored based on
behaviour and energy consumption in
the home. Via an online platform, the
sensors give an indication of the indoor
air quality, and residents receive
customised recommendations. When,
for example, people are smoking
indoors, residents receive a message
that the air quality is poor. And they
can intervene immediately based on
the sensor readings. More ventilation
is the message.”

VITO has supported the Flemish
government for many years with its
air quality policies. More and more
medium-sized and large industrial
companies in Flanders and abroad
are also using this expertise.
Gert Otten, Air Quality Program
Manager: “Various companies ask us
to identify their emission levels , for
example, to monitor the efficiency
of filtration systems they have developed. This means we do more than
conduct measurement campaigns.
We assist companies in finding
technical solutions and optimisations.
Which purification technologies are
appropriate, is the air treatment system
effective and robust enough, and does
the filter system meet the required
specifications? We carried out similar
research projects for 15 major industrial
players in Flanders in 2016.”
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SAFE HANDLING OF
NANOPARTICLES
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Nanomaterials are increasingly
being used in applications in the
technology industry, but also in
consumer products. Think of sports
equipment, textiles and
microelectronics. However, many
questions arise with respect to the
safety of employees and consumers.
VITO is using its expertise to obtain
a better view of the exposure to
nanoparticles and their toxicological
and physicochemical properties.

SAFE MATERIALS FOR THE
AVIATION INDUSTRY

Although very little legislation exists on the
use of nanoparticles at present, concerns
about the risks are growing. Companies are
investing more and more in the safety of
their products. And VITO can help.
Jef Hooyberghs, research leader at VITO:
“Typically, the safety of a product is tested
only when it is ready for large-scale production. But by then, most of the development
costs have already been made. Therefore,
we are increasingly opting for safe-by-design,
a concept in which we screen materials and
products at an early stage. This means that
health and safety issues become important
as early as the development phase. We also
want to assist companies in working safely
with nanoparticles.”

Evelien Frijns, researcher at VITO: “The way
you give form to nanoparticles has a major
impact on the interaction with the human
cell. Our developments are intended to
ensure that the quality and functioning of
a component are retained, but without
the toxicity.”
VITO is involved as a partner in several
European projects on nanoparticles, for
example ‘NANOTUN3D’. “In this project, we
are studying core-shell nanoparticles that are
used in a metal alloy for additive techniques
(3D printing). These core shells allow harder
structures that are more resistant to high
temperatures and characterised by a higher
tensile strength, with application in the
aviation industry, amongst others. VITO
monitors the exposure and health aspects
throughout the production process. We are
also doing this in the ‘Met@link’ project,
which is examining the use of conductive
nanoparticles in inks for printing flexible
electronics,” says Evelien Frijns.

SAFE
DESIGN
The safe-by-design concept (in accordance
with NANoREG) follows five steps, explains
researcher Sandra Verstraelen. “In the first
step, we identify the nanomaterial. We then
examine and describe the activities of the
companies involved on the basis of measurements or simulations in our test rooms. In
the third step, we look into the risks posed
to people and environment. For example,
do the materials cause irritation to the
respiratory tract or eyes? In the fourth step,
we combine all the data obtained in order to
evaluate the risks associated with a particular
process. Finally, we process everything into
recommendations for the companies.”
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BETTER RESOURCE
MANAGEMENT
THANKS TO
ADVANCED
ENVIRONMENTAL
MONITORING
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Smog alarms, drought, loss of natural areas
to development: the media is full of such
reports. Critical resources such as air, water
and space are scarce. VITO’s Spatial
Environmental Aspects unit analyses the
situation and uses advanced models to
predict the future availability and quality of
resources. “We provide policymakers and
businesses with monitoring tools for futureoriented resource management.”

“At the end of 2016, the
‘concrete stop’ was all over the
press: the Flemish Government’s
new White Paper - Flanders
Spatial Policy Plan wishes to
tackle the further appropriation
of public space,” says Clemens
Mensink, Spatial Environmental
Aspects Unit Manager. “With our
know-how we have contributed
to the White Paper. VITO’s tools
are very useful for governments
to better manage resources, such
as space, water, air and ecosystems in the future.”

WATER
MANAGEMENT

AIR QUALITY IN
CHINA AND INDIA
“We are placing more and more
demands on our resources: they are
not only becoming scarcer, their quality
is also diminishing. This is due in
part to a growing world population
and rising prosperity, especially in
emerging countries such as China and
India. Poor air quality is already putting
a strain on social and economic developments. VITO develops advanced
computer models and information
technology to monitor resources, and
makes this information available in
user-friendly applications. This enables
policymakers and governments to
easily follow current and future developments themselves. This effective
monitoring is a crucial tool for taking
effective and much-needed policy
measures.”

The economic value of the availability
of sufficient and clean water is very
high. Not only do policymakers call
upon VITO, but companies too are
finding their way to its technologies.
Clemens Mensink: “It is our goal to
harmonise research, policy and
industry as much as possible. In this
way our tools and technology expertise
for optimal water management get a
broad application base in business.
In 2016, VLAKWA, the Flemish Knowledge Centre for Water, joined VITO as
an independent department. It is the
ideal platform for introducing our
water management technologies to
Flemish industry and government.

DISRUPTIVE TECHNOLOGIES
BREAKTHROUGH
Foreign businesses and governments
also like to make use of VITO’s expertise.
“We are highly committed to forming
partnerships with China and India, the
Middle East and Eastern Europe. Thanks
to strong collaboration with our
colleagues of the Remote Sensing unit,
we are strengthening our position in
these growth markets. With our business
developers Mao Debin in China and
Walter Buydens in the Middle East, we
have expert ambassadors to position our
products independent of government
support. This way we strengthen our
financial clout and disruptive technologies
are more easily introduced to the market.”

63

SUSTAINABLE
LAND USE
Environmental modelling – air

CLEAN AIR FROM
BELGIUM TO CHINA
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Air quality is poor in many
places in the world, especially
urban areas. VITO is developing
advanced tools to assess air
quality in order to help
governments at home and
abroad tackle the problem of
air pollution.

This spring, the city of Antwerp introduced a lowemission zone, a measure that came about along with
others after VITO had carefully analysed the air quality
in and around the city in recent years. Stijn Janssen,
Program Manager: “VITO supplies governments and
other stakeholders with software that allows air quality
to be visualised in a user-friendly manner. The fact that
our products work is amply demonstrated in cities such
as Antwerp. Hence we now are also successfully
exporting our technology abroad.”

EFFECTIVE MEASURES
IN POLAND
LESS PARTICULATE MATTER
IN CHINESE CITIES
“A good example of this is VITO’s air quality
forecast model, OVL, which the Belgian
Interregional Environment Agency (IRCEL)
has been using for more than a decade to
predict concentrations of particulate matter.
Policymakers use this information to
announce timely action, such as the smog
alarm when critical values are exceeded. The
model is not only accurate, but it is also
simple and inexpensive to implement. Our
Chinese joint venture LiboVITO launched the
model in China, where cities are required by
law to keep the public informed of expected
air quality. Our prediction tool, Operational
Prediction of Air Quality (OPAQ), is now
operational in 26 Chinese cities from Beijing
to Yangzhou. In a follow-up model, we now
supplement the predictions with data on the
impact of measures to control particulate
matter. Thus we are even better supporting
the Chinese government in its commitment
to clean air.”

VITO’s air quality models are also
being used in Europe. In the
Małopolska region in southern
Poland, the air is heavily polluted
due to heating by coal. Lisa Blyth,
project manager: “In 2013, we
successfully completed the
European LIFE project ‘ATMOSYS’,
in which we assessed air quality at
street level. The European Commission proposed further rolling out a
LIFE Integrated Project in the Polish
region of Małopolska, in collaboration with local partners. This allows
us to kill two birds with one stone:
we are not only assessing air quality,
but also simulating the impact on
pollution with a specialised tool.
This allows policymakers to take
targeted action, such as restricting
traffic or curtailing heating with coal.
The European Commission also
wants to use the project to illustrate
these best practices in other Central
European countries such as Bulgaria
and Romania.”
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A HIGH QUALITY SPATIAL
ENVIRONMENT
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The Flanders Spatial Policy Plan White
Paper was adopted at the end of 2016,
containing an ambitious objective: area
clampdown on the consumption of
open space for construction projects
from 2040 onwards. It is a necessary
measure, since land consumption in
Flanders amounts to 32.6 %. This puts
Flanders in the absolute top position in
Europe. VITO has supplied the models
that underpin the Flanders Spatial
Policy Plan.

Half of all available building sites
in Flanders are poorly located.
Which means that they are not
easily accessible by public transport and have inadequate amenities available within walking or
cycling distance. This finding
comes from the VITO study
‘Development potential based on
Transit Node Value and Service
Level’. Guy Engelen, project
manager: “It’s no secret that
Flanders is putting too much
pressure on open space.
Currently, 6 hectares of open
space (housing, industry,
transport infrastructure,
recreation, gardens) are being
lost on a daily basis. However,
until now, policymakers lacked
the modelling tools to identify
and tackle the problem. That’s
why the Flemish government
called upon VITO.”

AMENITIES AND
PUBLIC TRANSPORT
“In our study, we identified the
locations in Flanders with further
development potential, based on
two indicators: the proximity of basic
amenities such as healthcare, leisure,
shops and schools, and the accessibility by public rail transport. Based on
these two indicators, we have created
a map with 16 types. Locations with
sufficient schools, doctors and shops at
a walking or cycling distance score very
high. Locations that require a car ride
for every errand score more poorly.”
“More than half of Flanders’ inhabitants live in easily accessible areas with
good local access to amenities, but
the fact that almost 20 % of the
residences fail these criteria, is food
for thought. Not only does this spatial
fragmentation stand in the way of
solving the traffic problem, it also has
an impact on nature reserves, on water
buffering in the case of floods and
on infrastructure costs. We are now
identifying these costs in a new project
for Spatial Flanders: ‘Monetising Urban
Sprawl in Flanders’.”

BETTER USE
OF SPACE
VITO has mapped out the present situation and has also generated a number of
future scenarios based on smart
algorithms. Researcher Els Verachtert:
“The population of Flanders will increase
by 800 000 by 2050. Our calculations show
that, in principle, they will all be able to
live in the locations that score well on
both indicators. For this to happen, we
need to better use or ‘densify’ the space
in cities and strengthen well-located
village centres in the countryside. The
Flemish Government can use this information to create high-quality living space
for each resident of Flanders, without
using up more open space.”
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SUSTAINABLE
LAND USE
Environmental modelling – water

WATER
FOR ALL
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Water scarcity is a global problem
that requires a comprehensive
solution. Water is indispensable
as a resource and an important
element in the fight against climate
change. VITO uses monitoring tools
and predictive models to ensure
water availability and quality in the
long term.

GUARANTEEING
QATAR’S WATER SUPPLY
Qatar depends on desalination for
its drinking water. Kahramaa, the
only local supplier of drinking
water, extracts water from the sea,
removes the salt and stores it in
reservoirs. If the desalination plants
were to fail, the Qatari would have
only enough water supply for three
days. VITO is working with local
partners on a tracking system for
mega-reservoirs that guarantee
seven days of supply.

SPREADING THE WORD ON WATER TECHNOLOGIES
VLAKWA, the Flanders Knowledge Centre Water, has partnered with VITO as
an independent entity since 2016. VLAKWA brings together actors in research
and demonstration projects, and is putting Flanders on the map as an
innovative water region.
Dirk Van der Stede, VLAKWA CEO: “To ensure sustainable water supplies in
Flanders, you must show policymakers, businesses and researchers that innovative methods of water management are possible in practice. In the ‘F2AGRI’
project, for example, farmers re-use treated wastewater from a nearby company
to irrigate their crops. INTERREG projects facilitate cross-border cooperation
and support the export of Flemish water expertise and technology.”

QUALITY
MONITORS
Innovation Manager Water Piet
Seuntjens: “Water storage for seven
days in a reservoir – without loss of
quality – is not easy, but it is necessary
in a water-scarce country such as Qatar.
VITO accurately monitors water quality
with an underwater robot. The robot’s
sensors analyse the quality throughout
the reservoir. We are also using our
models to help the Qatari design
reservoirs that ensure reliable water
management. For this project, which is
supported by Qatar Foundation, we
are working together with Kahramaa,
and also with Qatar University.”
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SUSTAINABLE
LAND USE
Remote sensing

WE PROVIDE
THE BIGGER PICTURE:
INSIGHT INTO OUR EARTH
Excessive algal bloom, diseased crops, wear and tear on
wind turbines: remote sensing offers a solution to all of
these problems. VITO processes satellite imagery, aerial
images and images taken with drones, and translates
these into useful information products. “Remote sensing
contributes significantly to sustainable development goals
such as the global food problem and climate change.”
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“We chart the Earth,” says Unit
Manager Steven Krekels. “We
monitor land use with satellites,
drones provide insight into the
state of our crops, our aircraft
monitor air quality, and laser data
give us a good picture of our
infrastructure. We work closely
with businesses and European
research partners such as the
European Space Agency (ESA).
It is our goal to make knowledge
of the Earth available in order to
deal with global issues, such as
food production or biodiversity.”

CLIMATE
CHANGE

READY-TO-USE
INFORMATION
“We provide our customers with readyto-use data. Governments and companies
are not interested in processing and modelling raw data themselves. That’s why we offer
intelligent image processing. We do not only
have in-house technologists, we also have
data specialists, image analysts and experts
for each domain that we monitor: land use,
agriculture, climate, water and coast, infrastructure, the list goes on. We make large
amounts of information available in a readyto-use format via accessible platforms. End
users are able to process our cloud data with
their own algorithms.”

To examine the precise impact of climate
change on our environment, policy organisations, governments and public institutions
such as the United Nations need accurate
and reliable information about the state
of our planet and how it is continuously
changing. That’s is why the European Union
has set up Copernicus, the European Earth
observation programme. “Copernicus gives
us information about the Earth, water and
the atmosphere. We process the satellite
data into a wide range of biophysical variables at a global scale. These have also been
available as time series since 1982. These
series offer, among other things, information
essential to investigate climate change.”

USER-FRIENDLINESS
IS KEY
VITO Remote Sensing also manages the
operational image processing for PROBA-V.
This miniaturised satellite made in Belgium
maps out the Earth’s surface daily with a
resolution of 1 kilometre and 300 metres.
Every five days VITO offers a global synthesis
with a resolution of 100 metres. Again,
user-friendliness is a key aspect of this application. Steven Krekels: “Until recently, users
had to download the images before they
could be analysed. This is now a thing of
the past. In 2016, we launched the Mission
Exploitation Platform PROBA-V (MEP). With
MEP, users can view data, zoom in and use
them to make calculations in the cloud. This
means that long downloads and cumbersome processes are no longer needed. All
users can easily view and process the data
of their choice.”

71

© Copernicus Sentinel data (2016)

SUSTAINABLE
LAND USE
Remote sensing – monitoring buildings and infrastructure

BUILDINGS REVEAL
THEIR SECRETS
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Contractors, utilities, governments: all benefit
from precise data on civil infrastructure in public
spaces such as buildings, roads, bridges and
wind turbines. They enable them to, for
example, detect structural defects or verify that
a construction site is developing according to
the requirements. VITO gives them all the tools
they need with an intelligent combination of
aerial photos and laser data.

“First generation wind turbines
are gradually starting to show
signs of wear and tear,” says
researcher Koen Meuleman.
“Several methods exist today to
detect defects in a timely manner.
But they are cumbersome, time
consuming and expensive:
setting up a large crane next to
the wind turbine, climbing into
the blades or taking pictures with
a telephoto lens. We are able
to do this more efficiently. We
use drones to approach the
wind turbine and take detailed
pictures. Using specialised
software, we automatically stitch
together these images, enabling
engineers to detect and quantify
problems at a glance. This allows
wear on blades to be detected in
a cheaper and faster way.”

ASSESSING SOLAR
POTENTIAL
VITO excels in combining aerial photographs with other data. “We have used
this data fusion to, for example, identify
the solar potential of Flemish buildings
and neighbourhoods,” says researcher
Bart Beusen. “We have obtained 3D
models of buildings from aerial images
and laser data. We have used these
models to calculate the amount of solar
radiation captured by each roof. We have
developed this tool in collaboration with
the Flemish Energy Agency (VEA) and
Information Flanders. Using the VEA’s
online solar map, residents of Flanders
can examine the suitability of their roofs
– even roof sections - for the installation
of solar panels. In the future, utility
companies will also be able to estimate
more precisely how much solar energy a
given neighbourhood can produce. They
will then be able to adapt their distribution grid accordingly. Furthermore, the
solar map is an important policy tool to
encourage citizens to opt for renewable
energy.”

USEFUL FOR GOVERNMENT,
CONTRACTORS AND INSURERS
“Each end user needs knowledge of the past and
the present in order to better predict a future
situation,” says Program Manager Jan Biesemans.
“VITO combines the available time series from
satellite images, aerial images, mobile mapping
images, LiDAR and Sonar, and derives from them
the necessary information. This information is
stored in spatial databases that can be made
available to end users via web services and web
processing services. Using this web-service
technology, end users are able to request the data
online and visualise it in their own applications.”
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Remote sensing – Earth observation

UNIQUE
RESEARCH SITES
FOR IMPROVED
OBSERVATION
TECHNIQUES
VITO has been studying the
Earth from space for scientific
purposes for many years. Via
the BELAIR Geoportal, we
offer integrated data from
several locations to researchers.
“These datasets are unique
in Europe.”
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VITO offers scientists, companies
and governments a unique
dataset on the Belgian coast,
Brussels and the adjoining Sonian
Forest, and the Haspengouw
region. The first site focuses on
coastal and marine applications,
while the second site is used for
urban applications and forest
research. Finally, Haspengouw
focuses on applications for
agriculture and the fruit-growing
industry. Ils Reusen, researcher:
“Previously, scientists often
individually identified locations
that they considered interesting
for their research. But this led to
fragmentation of the data and
research efforts. Together with
the Belgian Science Policy
(BELSPO), we have streamlined
these monitoring activities in
the ‘BELAIR’ project. Scientists
can sign up for a call to make
measurements every two years.
Innovative sensors are deployed
from drones and manned aircraft,
and supplemented with a rich set
of in-situ observations. We
coordinate the logistics and
process the images into image
products with which each
researcher can go to work. We
make these products available
via an online geoportal. Few
countries can boast access to
such a coherent dataset. It is
extremely useful for PhD students
and researchers.”

© VITO-RSL

IMPROVING
TECHNIQUES

MORE ROBUST
FRUIT CULTIVATION

The BELAIR datasets are also perfect for
validating remote sensing techniques.
Ils Reusen: “Satellite images are indeed
available from many research sites, but
without the ground measurements that
make it possible to validate these aerial
images. With BELAIR, however, this is the
case: a unique set-up at European level. This
makes the BELAIR sites perfect for testing
new remote-sensing techniques. Which
attracts researchers and institutions. The
European Space Agency, for example, has
expressed interest in testing new satellite
missions on the BELAIR sites.”

Researchers use the datasets
for very diverse applications.
Bart Deronde, Program Manager:
“On the coastal site ‘Litora’, for
example, we investigate water
quality in the port of Zeebrugge
and in offshore wind farms. We
identify the amount of suspended
sediment and detect premature
algal bloom. For the ‘HESBANIA’
site in Haspengouw, we study the
development of potatoes and fruit
tree health, and identify the level
of organic matter in the soil.
Measurements are not limited
to one observation. We build
multi-temporal data or time series
by conducting several flights
throughout the growing season to
closely monitor the progress of the
fruit trees and crops. For potato
cultivation, it is even possible to
forecast yields.”
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Remote sensing – hyperspectral imaging

HEALTHIER
PLANTS
AND
CLEANER AIR
Monitoring plant growth and
air quality, detecting diseases
in crops: all possible with
hyperspectral imaging.
“Our end-to-end solutions
are ideal for scientists and
entrepreneurs.”
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“Because of the dense traffic and
industry in Flanders, the air in
some places contains much more
nitrogen dioxide (NO2) than
elsewhere,” says researcher Koen
Meuleman. “We identify NO2
levels with APEX, a hyperspectral
airborne scanner that allows us to
make a detailed map of a large
area such as a port or city. Our
technology is very accurate: we
are able to precisely identify
which oil refinery or which
company in the port of Antwerp
is emitting NO2 and how much.
Our work is complementary to
the work of our colleagues at the
Spatial Environmental Aspects
unit, who use models to determine NO2 concentrations.”

TARGETED FERTILISING
AND FEWER PESTICIDES

RAPID DISEASE
DETECTION IN WHEAT

VITO offers the right solutions for each type of
monitoring, whether the images were made from
aircraft, drones or satellites. Tanja Van Achteren,
Program Manager: “The APEX images of entire
regions are ideal for drawing maps on a regional scale.
Drones allow us to obtain images at lower altitudes.
This information can be used for pesticide spraying in
a much more targeted way, and for reducing the
amounts of pesticides used. We offer end-to-end
solutions to our scientific and commercial customers,
not just raw data, but useful information that allows
them to take appropriate action.”

The level of precision monitoring
possible with the APEX scientific
reference tool is unnecessary for
many applications. That’s why VITO,
in collaboration with academic and
commercial partners, has developed
lighter and more cost-efficient cameras
that are mounted on a drone. Bavo
Delauré, project manager: “Those who
wish to monitor smaller areas and do
not require such high performance
equipment can use the ButterflEYE
LS system offered by the German
company Cubert. The camera takes
hyperspectral images using an innovative chip developed by IMEC. An
information map is made of these
images using a new imaging solution
developed by VITO, allowing the
detection of disease symptoms in, for
example, wheat. As a result, the farmer
can take appropriate action.”
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SUSTAINABLE
LAND USE
Remote sensing – smart farming

INCREASED PRODUCTION
AND EXPORTS
THANKS TO SATELLITES
AND DRONES
Monitoring crop growth and harvest
predictions: until recently this was only
possible by time-consuming field
inspection. Remote sensing can be
more accurate and efficient and is able
to cover large areas. “The agriculture
industry will be able to improve its
competitiveness with smart farming.”
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Belgium is the world’s largest
exporter of frozen potato
products. Food processing
companies, as well as the farmers
who supply them, need a clear
view of the harvest they can
expect. Sven Gilliams, researcher:
“With harvest prediction models,
we give them a strong framework. We launched a study
several years ago in cooperation
with Belgapom, the professional
association for the Belgian potato
trade and processing industry. By
monitoring potato fields using
highly accurate satellite and
drone images, we were able to
make harvest predictions. We
have now commercialised the
platform under the name ‘Watch
iT Grow’. Not only are farmers
able to monitor their fields, they
can also store their field data and
use them to predict harvests.”

FRUIT
FARMING
Drones also play an important role in
optimising fruit farming. Researcher
Stéphanie Delalieux: “Belgian pear trees
can suffer from fire blight, a very destructive
disease that is difficult to control. Diseased
branches and whole trees die in a short
period, resulting in economic losses that
can run into millions of euros. Certain fire
blight-free countries such as China require
Belgian pears to come from areas that are
completely free of fire blight. Clearly, there
is a need for an efficient and targeted
monitoring system.”
“We use drones to examine twigs and
branches down to a resolution of centimetres. Using this technique, we try to detect
and localise problems in time, in order to
minimise chemical treatments and limit
them to the exact location. This approach
is ideal in an environment with protected
natural areas.”

© ESA-BELSPO 2017, produced by VITO

SEED
BREEDING
Remote sensing even allows for a comparison between different crop varieties. Jurgen
Decloedt, business developer: “With the
help of drones, we can quickly evaluate the
growth, density, height and yield of new crop
varieties. Not only do we obtain an overview
of the experimental plots, we can also deduce
crucial info from them. Seed breeders and
agribusinesses will have faster insights into
which crops they can sell and export.”
“Remote sensing has become indispensable
to modern agriculture,” says Program
Manager Bart Deronde. “We offer
end-to-end solutions that allow farmers
and agribusinesses to monitor their crops,
predict harvests and intervene in a more
targeted way when crops are under stress.
As such it is not only a positive economic
story but it also helps the transition towards
a more sustainable agriculture”
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