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collaboration
VITO — TERI partnership as a case

Ludo Diels, Flemish Institute for Technological Research, Belgium

Awareness Raising and Information campaign in India
10 - 28 September 2012



VITO aims to support the urgent transition to sustainability, badly
needed as our planet is facing extreme challenges

Peak fossil fuel ~ 2010

Conventional Fossil Fuels

1 pr—— S— “Our prosperity model has

been powered by fossil
fuel. We have based our
entire existence on the
extraction and use of
resource that are going to
be gone in a relatively
short time” Richard
Heinberg

B Coal (Energy Walch Group, 2007)
B0 (eOiDrum com, 2008}

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

Minerals & metal ores - not renewable

HOW LONG WILL IT LAST?

“During lifetime of baby
boomers half of the

L world’s important non-
1l renewable resources are
31 A (R~ \ N used up.” Richard
' \ 1 I Heinberg
- A 7
1
Y Al e
Source: Earth Audit, David Cohen(2007) =
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Ecological footprint

GRAZING land

CARBON footprint

FISHING land

2 planets by 2030

1960-2005

B Ecological Footprint

2005-2050, Scenarios
B Moderate business os usual

W Ropid reduction Q‘f

2030 2040 2050 2060

2010

Q 1970 1980 1990 2000 2020

Source: WWF International living planet report (2008)



|
Successful structural changes need radical
transitions in central societal systems

STATE of ..ultimately leading to respective visible
DRIVERS lead to. PRESSURES on. Key Societal systems IMPACTS (illustrative examples)
. * Security of Supply issues
. Energy Production & e . !
Scarcity of Dienouien H|gh' Fpssﬂg Fgel prices
Resources « Inefficient distribution and storage
- * Traffic Jams
I LIS IREes Lol 197 * Car/ship/plane emissions
: Climate
Growing
. Change _ .
POpUIatlon Industrial Processes . Wat(_er_pollutlon, Waste -
& (Materials/ Chemicals) * Inefficient useage of materials
Way of * Production inefficiencies
Living? Environmental

Contamination Urban development + Low energy efficiency in housing
* Waste and wastewater

Decreasing « Deforestation

Biodiversity Rural development . \liVatgr Scarl‘?ity and wastewater
- Food supply

While Solutions or “Responses” are at hand at each stage, a transition will really be successful when the need of acting end-of-pipe disappears

T N S S S
%))
(ZD Lifestyle Polic Cleantech Remedial Cleantech/
a Changes y solutions Cleaning solutions
9]
v

% v I to Notes: 1) Way of Living is directly related to-degree of Development il
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L BELGIAN COOPERATION AND CONSULTATION ]

Flemish Community Flemish Region

i

Walloon Region

=

French Community

%

German Community Brussels-Capital

‘ Region

The Interministerial Conference on Science Policy
e The International Cooperation Commission
o The Federal Cooperation Commission
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Public R&D Budgets per authorit

VITO enbles the S&T collaboration
between India and Belgium

| Viaamse Gemeenschap

- Franse Gemeenschap -

[ ] puitstalige Gemeenschap

[ viaams Gewest
Waals Gewest
B 5ussels Hoofdstedelijk Gewest
— Taalgrens (Nederlands-Frans)

Taalgrens (Frans-Duits)
e Grens van het Brussels Hoofdstedelijk Gewest

|
| Auteurs: SEGEFA, ULg en ISEG, KULeuven
Cartografie: SEGEFA. ULg en ISEG, KULeuven, 1997

WALLOON REGION BRUSSELS REGION
10% 1%

FEDERAL GOVERNMENT
26%

FRENCH COMMUNITY
14%

FLEMISH AUTHORITY
49 % —~



Belgium-India Joint Committee on Cooperation

} in Science and Technology

» New Delhi, April 13, 2011
» Collaboration on:

» Astronomy & Astrophysics (ARIES telescope)

» Environment (strong emhasis on waste and wastewater treatment)
including water production.

» Climate Change (strong emphasis on biomass and green chemistry)
» Water Management

» Clean Technology (with strong emphasis on green chemistry and
energy)

» Exchange of researchers
» QOrganisation of networking and conferences (i-SUP2012, May 6 — 9, 2012)

i t e
vision on technology 28/08/2012 6
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Joint EU — India initiatives

» Joint Programm Initiative on Water Challenges for a Changing World
» EU/MS-India Pilot Initiative on Water- and Bio-resources related changes
» Water purification and urban waste water reclamation and reuse (DST)
» Waste Water treatment and reuse in agronomical systems (DBT)
» Strategic Research Agenda
» Water
» Health
» Energy
» NEW INDIGO (DST) on networking
» Green Chemistry
» Waste Water Treatment

: i vision on technology 28/08/2012 7
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VITO - India collaboration ]

» VITO —TERI (as a case)
» Transition development & modelling
» Joint Research Centre on biomass and biotech (chemistry)
» Joint Initiatives on energy

» FCA (Flanders Cleantech Association) — India
» Energy production & distribution
» Transport & mobility
» Urban development
» Rural development
» Industrial processes
» Cleaning soil, air, water, waste

: i vision on technology 28/08/2012 8
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VITO — TERI collaboration as a case

» Transition development & modelling
» Land use modelling for Urban and transport planning

» Integration of Clean Technologies in rural villages (combination with
INSTEP program)

» Integrated waste and wastewater treatment initiative generating
energy

» Water quality and quantity management

3. Scenarios & backcasting

2.Envisioning

1. Analysing

the system Q
Tt o ©

4. Experimenting 5. Assessing 6. Translating

e _—
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LVITO — TERI collaboration as a case

» Joint Research Centre VITO-TERI on biomass and biotech (JEIRIBIO)
» Definition of Strategic Research Agenda on biomass (SAHYOG)
» Biomass production and processing
» IPBO (International Plant Biotechnology Research Centre)
» VALBIOM (Wallonian initiative on Valorisation of Biomass)
» FISCH (Flanders Initiative for Sustianble Chemistry)

» Ports of Ghent and Antwerp focusing on biomass energy (Ghent
Bio Energy Valley) and biomass-based chemistry (Non-energables
Ghent, Antwerp)

» Sewage plus (MWH, Waterleau, ...)
» CASCADE approach:
» Food/feed — materials/chemicals — energy
=>» Cleantech development for a biomass-based economy

i t e
vision on technology 28/08/2012 11
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VITO — TERI collaboration as a case ]

» Joint initiatives on energy
» Solar, wind and biomass energy
» Geothermy leading to electricity production
» Integration of local energy production systems in (mini) smart grids
» Energy efficiency in buildings and industrial processes
» Landfill mining

: i vision on technology 28/08/2012 12
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Looking for new collaborations

»

»

»

»

»

»

»

INCO-LAB: Joint lab on biomass between the EU and India
KBBE2013.3.6-01: Novel bioinspired materials & processes
NMP2013.4.1-2: Mineral extraction

KBBE2013.3.2-04: The CO2 algae biorefinery

KBBE2013.3.1-01: Plant high value products

KBBE2013.3.3-04: Industrial Biocatalysts

KBBE2013.3.4-01: Preventing & Valorising bio-waste in biorefineries

7= VIto
vision on technology 28/08/2012 13
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New S&T collaborations ]

» Marie Curie post doc grants

» Belgian grants for PhD exchange
» 10 months stay grants for PhD

» S&T conferences

»  SAHYOG (Strengthening networking on BiomAss researcH and biowaste
conversion — biotechnologY for EurOpe India inteGration)

» EU-IN STI HOUSE (FEASIBILITY STUDY FOR THE OPENING OF AN EU-INDIA JOINT HOUSE FOR
SCIENCE, TECHNOLOGY & INNOVATION)

» WATER4CROPS: Integrating biotreated wastewater reuse and valorization with
enhanced water use efficiency (WEF) to support the Green Economy in EU and
India

»  SWITCH-ASIA: Promoting Sustainable Consumption and Production
» JEIRIBIO: Joint lab VITO-TERI

>~ VIto f> 51 House
_ India-EU Joint H
vision on technology n la fgrlsacienc:gzlnn‘:)l\'/s:tion

—~~~




Within VITO, Flanders Cleantech Association promotes the
Flanders cleantech industry internationall

Flanders, one of world’s most exciting Cleantech regions

Flanders Cleantech Association is een vrij en open initiatief naar alle stakeholders in Viaanderen rond
Cleantech. Het biedt een platform aan voor netwerking tussen alle betrokken partijen, voorziet een
inventaris van alle bedrijven actief op dit gebied, intemationale promotie van Cleantech Viaanderen,

kanaal voor aanreiken van internationale businesss opportuniteiten.

cleantech hotspots
[ Klik op een hotspot voor meer informatie |

FCA  Organisaties Industrie

@ 18-21 oktober: Cleantech zakenreis via Flanders Investment and Trade naar Hongarije.
Hetideale platform om de aan iéle partners en
lokale overheden voor te stellen.

>~ VIto

>~ VIto
vision on technology

FCA copyright

Cristine blogt.... (22.06.2010)
De kogel is door de kerk, we hebben
een nieuw project gelanceerd. kijk
snel op www lorumipsum be

Energie besparen is enkel voorbe-
houden voor de rijke bedrijven..
Neem deel aan deze discussie!

NL #ENG

Info  Neemdeel Contact |GB
—

| vul je zoekterm in 0

cleantech-zoeker

thema
O s
technologie

regio
O sosen

geavanceerd zoeken ?

events
26.10.2010

il
Energiebeurs te
18-21.10.2010 - Cleantech

zakenreis naar Hongarije

© bekik alle events

opportunities
EUROPA: Eco-Innovation
call (deadline 09/10)

Subsidies aan bedrijven om
eco-innovaties die de research-
en prototype fase voorbij zijn,
naar de markt te brengen.

sitemap // privacy policy

Linked|[[}. # FCABLOGT.

28/08/2012
©2010, VITO NV

»

»

»

»

»

»

What FCA can offer
Search Engine cleantech
companies Flanders

Footprint of international projects

International promotion(partner
to FIT) & support

Cases cleantech implementation
frontrunners

Overview cleantech actors in
Flanders

Open communication platform:
LinkedIn discussions, events,..

15



'Belgium — India collaborations

>

\d

»

»

»

»

»
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i-SUP2012 (Innovation for Sustainable Production) 7 —9 May 2012
» India Night

» Joint conference India — Belgium Joint comite in cooperation on
Science & Technology

Brussels Sustainable Development Summit (17 — 18 December 2012)
Co-organisation in DSDS 2012

Support to joint Commission BLEU-India

Support to EU-India initiatives

Belgium is responsible with Finland for the bio-economy scientific
collaboration in the framework of SFIC

© 2010, VITO NV



Water and waste water

 Water and waste water Expertise
WATER AND WASTE WATER
) ) MANAGEMENT
- Controlled rainwater buffering
and soil infiltration avoiding e
flood risks and long term I
drought risks i‘:**é“i(ju"“,vé'ﬁ UNI(\éEEIF\ISTITEIT
- Rational use of potable water G::L\g?};ﬂt
supplies: limiting primary use by UYUV?"SV(("
consumers, ensuring use of o hasse t -VAP
water fit for purpose Vlaams Algenplatform
—°@®-.
Smart energy /-. ‘ |
cities - Waste water treatment CINBIOS “ |

techno|0g|es for closed water W BT e EUROPEAN ALCAE BIOMASS ASSOCIATION
cycles with nutrient and WSSTP I curoped
energy/waste heat ?/ ;Tli ity

recuperation

%VItO  SEWAGE PLUS . SusChem

vision on technology aan Technology Platfe

SUSTAINABLE CHEMIS



http://www.suschem.org/Default.aspx
http://www.euromemhouse.com/index.php
http://www.ua.ac.be/

* Closed resources cycles

Smart energy
cities

>~ VIto
vision on technology

Closed resources cycles

Expertise

CLOSED RESOU RCES CYCLES

- Innovative design an policy
support on all levels of built
environment, minimizing use of
primary resources, maximizing
use of renewable resources :

+ reconversion (districts)

+ adaptability & flexibility (building)
+ deconstruction for reuse (element)
+ dismantling for recycling (material)

- Enhanced landfill mining: re-
using of discarded resources from
landfill sites for building

applications s "

=
- New business models and %%E
concepts: Cradle to Cradle, —— MAA=
product service systems, leasing
agreements, platforms for YRS INY, Vrije
material pooling,... Universiteit

Brussel



Biomass and biowaste

as resources
Expertise

* Closed resources cycles

Biomass and Biowaste as
) resources

- Inventarisation of biomass and
biowaste in Belgium and via
harbours overseas

- Mapping of large chemical
industry and replacement of
fossil resources by biomass (Non
energables)

FISCH

- Process intensification of new

Smart energy biorEﬁneries. Port Of
cities CINBIOS Antwerp
- Flanders Initiative for -
Sustainable Chemistry ‘ (= %%_

OPENBARE VLAAMSE AFVALSTOFFENMAATSCHAPPI)

essenscia

‘ VItO vlaanderen
vision on technology



* Sustainable building materials

Smart energy
cities

>~ VIto
vision on technology

SUSTAINABLE BUILDING

MATERIALS AND
INFRASTRUCTURES

- Development of LCA-based
databases and calculation
methods for the selection of
sustainable building materials

following CEN TC350

- LCA of building products com-
missioned by industrial players
analyzing resources, emissions
and environmental impacts

- Assessment of environmental
performance of innovative
solutions and concepts

- Policy support on environmental
product labels and declarations

Sustainable building materials

and infrastructures

Expertise

-
Eurcpean Committee for Standardization
‘ Comité Européen de Mommalisation

Europaisches Komitee fir Mormung

SEMIAS

"’ OPENBARE VLAAMSE AFVALSTOFFENMAATSCHAPPI)

Wienerberger

Building Value
f @] Gyproc
BBF
,.,@ PMC BMP



Smart mobility and transport

Expertise

SMART MOBILITY AND
p TRANSPORT

- Monitoring driving and travel
behavior and conducting
experiments on innovative
mobility concepts

- Developing and testing solutions
for increasing the share of clean
vehicles and active modes
-Enhancing market introduction of
hybrid and electric vehicles

provincie
Limburg

Smart energy

cities -Examining long-term scenarios
for land use and related transport
energy use and emissions towards
e.g. 2020/2050 targets
- Analysis of impact of transport
VItO related air quality measures (e.g.,
? low emission zones)

vision on technology

* Smart mobility and transport

International

iea Energy Agency

= |NTELLIGENT ENERGY
# EVROPE p&




Smart energy

cities

=~V

* Energy efficient buildings

Ito

vision on technology

ENERGY EFFICIENT BUILDINGS

- Market instruments and policy
measures for Energy Efficient
Buildings: implementation of near
zero energy buildings and energy
upgrade of the existing housing
stock

- Policy support through energy
modeling and scenario analysis
towards e.g. 2020/2050 targets at
regional or national level

- Cost optimization approaches
for energy and emissions at
regional and national level e.g.
based on Markal/Times models.

Energy Efficient Buildings

Expertise

provincie
Limburg

T
UNIVERSITEIT
GENT

0éo
*'f%** International
» * . Energy Agency
5 ﬁ « \lea
®®*®%

= |NTELLIGENT ENERGY
# EVROPE p&



* Smart systems and energy
Smart energy networks

cities

>~ VIto
vision on technology

Smart systems for intelligent
energy networks

SMART SYSTEMS FOR
INTELLIGENT ENERGY
NETWORKS

- Smart systems for intelligent

energy networks in a smart grid

market: energy in buildings

combined with mobility and

energy markets.

- Intelligent thermal and electrical o= a0
systems based on renewable

energy sources, electrical and

thermal energy storage

- System integration and control of
different components at the level
of a building to a complete
district

- Interconnected lab KATHOLIEKE UNIVERSITEIT

infrastructures LEUVEN




Indoor air quality

Expertise
— ™
- Research on indoor air quality
and the influence of building
materials, energy efficient
building methods (low energy or
passive buildings) and ventilation
systems and controls
* Indoor air quality - Healthy building materials and
in-house consumer products:
focus on low emission products, .

identification and measurement of
Smart energy impact of emerging pollutants

cities l ey
- Product emission tests, »;-:";ge' %E - JRC

evaluation of existing product EUROPEAN COMMISSION
labels and translation of research "o,

towards policy measures Health & Consumer Protection
Directorate-General

{7 World Health
&Y Organization

>~ VIto
vision on technology




Smart energy
cities

=~V

* Spatial environmental
impacts related to
human health

Ito

vision on technology

SPATIAL ENVIRONMENTAL
IMPACTS RELATED TO HUMAN
HEALTH

- Outdoor air quality monitoring
and modeling via atmospheric
models at district, urban or
regional scales focussing on
impacts of human activities on
human health and
environmental consequences

- Spatial modeling of urban
environments to predict impact
of spatial planning measures
e.g. introduction of new traffic
routes, green zones/parks on air
quality, noise pollution and
urban heat island effect

Land use and spatial
environmental impacts

Expertise

F’Mlég (hg/m®)




~

Smart energy
cities

=~V

 Sustainability assessments

Ito

vision on technology

T i
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B {
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SUSTAINABILITY ASSESSMENTS

- Existing sustainability assessment
schemes for buildings (BREEAM,
LEED, DGNB, HQE,...) and
communities (One Planet
Principles, BREEAM Communities,
LEED-ND)

- Life Cycle Assessment and LCA-
based tools on the EU market

- Ecological footprint, carbon
footprint, Input-Output modelling

-SuFiQuaD methodology
optimizing environmental
impacts/costs, financial costs and
building qualities through LCA,
LCC and Multi-Criteria Analysis
(MCA)

Sustainability assessments

Expertise
_
]
]
D
lne. = J
o g Belgian
i Science Policy
T

KATHOLIEKE UNIVERSITEIT
LI LEUVEN



Transition management

Expertise

* Transition management
Pl

TRANSITION MA

4

JAGEMENT

- Guiding transition processes on
a systems level, comprising
technological, policy and societal
subsystems, through broad
stakeholder involvement from
policy makers, industry, ngo’s,
midfield organisations,...

- Collective envisioning of desired

future sustainable solutions and

construction of pathways; starting

Smart energy from the analysis of the current
cities system

~

PLAN

g

transitie urzaam nen & uwen

- Shared governance mobilizing
stakeholders involved: dealing 2 "/"‘"9
with willingness to use, pay and -

ERASMUS UNIVERSITEIT ROTTERDAM

VItO invest; new collaborative forms g
’ . and market models; smart urban // B 'ﬁ—
vision on technology CA Dr’

development policies

Dutch Research Institute for Transitions



You can contact us

»

»

»

»

»

»

Transition Management
Arnoud.lust@vito.be
Land use modelling

Guy.engelen@vito.be

Joint wastewater and waste treatment
Heleen.dewever@vito.be

Joint biomass Biotech Centre
Ludo.diels@vito.be
Joint initiatives on energy

Guy.vekemans@vito.be

Flanders Cleantech Association
Ludo.diels@vito.be

7= VIto
vision on technology 28/08/2012
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GIS & Data

Remote Sensing

processing
W
Static —— Landuse Dynamic
Jf - Landuse L]
o change
Geo indicators
-1 @ - m=-- |
Green energy E
Emissions ] Planning
Water & Air support
Monitoring & Reporting Scenarios and Visions
Management: short term Policy: long term

8/0¢
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Green energy production: spatial dimension

Modeling and [ o lamans anany r Potential locations for Wind
1 T Potential locations for W turbines in Antwerp harbour
TR T AN
Bl voorouer  Poter| @ - .
|:|Natuurbulfer :
B atura 2000

|| Beschermde landschappen
|| Natura 2000 buffer




—WEISS monitoring and forecasting emissions to

| path from source to sink
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RMA OT LWM expertise related to water

“Develop reliable, rapid and cost-effective monitoring techniques for the
detection of water contaminants”

** measuring techniques for monitoring (strategies, new technologies)
** use of sensors (in soil, surface waters and groundwater)

*» data transmission, visualisation and interpretation + advice for
improvement of existing systems

G:lv [ ¢ ivastesensoren.ma.vito.be w4 x| 2g Ll

i Favortes |55 | \\/ Virtuele machine - Wikipedis  [3] Select sensor plots

Water sensors for Agriculture

llllll
lot.

WAGENINGE N [NZE

vision on technology For quality of I
or quality of life



RMA OT LWM expertise related to water

“Provide integrated assessment of water resources and analysis of
management options at various spatial and temporal scales”:

*» characterisation and desk studies (quantitative / qualitative)
“* tools and modelling of soil and water advice on water management issues

» advice on agricultural practices: water use, irrigation needs, use of
fertilizers, pesticides, soil contamination

“» FP7 project Aquarehab: Integration of rehabilitation technologies for
degraded waters in river basin management
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