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VITO AREAS OF EXPERTISE

"
WEVAGCCELERATE"THE TIRANSI T} SUSTAINABLE WORLD.

8 S
SUSYAINABLE ENERGY-SUPPLY;" IRAW. MATERIALS, ROOD SECURITY, AND QUALITY OF LIEE:
VIONJ RS BRI GHTREXPERT Ié THESE'GLOBAL SOCIALBCGHALLENGES.
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VITO IN NUMBERS

i » 750 employees
» 26 nationalities

»  More than 400 patents
worldwide

» HQin Mol, Belgié. @ » 200 scientific
»  Subsidiaries in Qatar, China i

articles in 2014

N
Ef» 5 research themes E /\/ » 150 mio € turnover in 2015

[ml »  More than 500 research » 200 industry partner
’ partners M contacts / year

Strategic Research Organisation led by Flemish Government

» Governments at all levels (Flanders, Federal, EU, global) as stakeholder, partner and customer
I I »  Flemish Government is 100% shareholder of VITO

_. »
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VITO - TOTAL LIFE CYCLE OFFER to INDUSTRY

Technical
economical

Venture
e BRILLIANT semmnd PRODEM
Development
Idea Industry
Spin-off finds
Co-Creation technology

VITO CO-CREATIE
TRAJECTEN
Van idee tot realiteit in 6 maanden

N\ ! 7
Q Remote Sensing
Jorilliamt

feasibility

D2

Global Market

Internationalisation

o 4
A

..Cleantech

f FCA

Flanders Cleantech Association

FLANDERS
(( INVESTMENT &

Group

9@
2t
‘.'.. Making Local, Global
aoma T Rcoamon® 8 o°
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VITO PARTICIPATES IN PROJECTS WORLDWIDE

& EnergyVille






[/ '[BSE8 WE ACCELERATE THE ENERGY TRANSITION
% . FOR A SUSTAINABLE URBAN ENVIRONMENT

SMART ENERGY TECHNOLOGY, ENERGY STRATEGIES,
=3 SUSTAINABLE URBAN DEVELOPMENT

=i

=R



STARTING POINT

AT LEAST 80% C02 EMISSION

'z REDUCTION

——

E\\ *“;l V

A

N

Sl

Power
Within sector "% >95%

«®r) Road Transport :
- Within sector '%: Zo%p : Abatement

) 95% +

Fuel shift: 75% (electric Vehicles,
biofuel, fuel cells)

3C @ Air & Sea Transport
H3 == Within sector '*:30%
Fuel shift: 20% (biofuels

L L Industry
Within sector ' 35% (CCS ?)
Fuel shift: 5% (Heat pumps)

n’ Buildings
Within sector '*: 45% (efficiency and

595%
50% il -80%

ZIHIMMMOMPOMOMNNY

nnnnnnnnnn 40%
Fuel shift: 50% (Heat pumps)
* Waste
‘ ; Within sector '*: 100% s
2010 % Agriculture i 95%
Within sector '%: 20%
i 100%
20%

cccccc

2050

1 Based on the McKinsey Global GHG Cost Curve
2 Large efficiency improvements already included in the baseline
3 CCS applied to 50% of industry (cement, chemistry, iron and steel, petroleum and gas, not applied to other industries) 2050 Total
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URBAN GREENHOUSE GAS MITIGATION STRATEGIES

W X
" € & N\ \N

f,-)

Built environment: typically 40-60 % of emissions
Transport and mobility : typically 15-30 % of emissions

Industry and energy production : share strongly dependent on local context
Urban greening : cooling effect of 4 to 10% in temperature decrease

o =)

90% Covenant

of Mayors
30% Committed to local
sustainable energy

70%

60% o | non-ETS

BT other

50% =T municipal

M B tertiary other
40% M B tertiary municipal

M B residential
30%

20%

for Leuven no specifics on
municipal impact

10%

0%
Genk (2008) Hasselt (2008) Ostend (2007) Antwerp (2010) Leuven (2010)



INVESTMENT NEEDS

Next 30y, about $350 trillion will be invested in global urban infrastructure. Extra investment of $22
trillion (6%) for zero-carbon infrastructure will result in savings of $55 trillion and emissions reduction by
more than 50%. The largest impacts are made in small but fastest-growing cities and developing nations.

30-Year Cumulative Urban Expenditure 30-Year Cumulative Urban Emisslons
(Aggressive Case, in Constant US$ Trillions, Year 2000) (Aggressive Case, in Gigatons COg)
ST 465 198
5351 m—
5296
$102 $23 W 194
$48
280
180
$249
Usage Uzags
- Infrastructure - Infrastructure
Base Cost to Savings End Base Cost to Savings End
Case Achieve Case Case Achiave Case

Mote: Totals may not be exact due to rounding.
Source: Booz & Company analyais

W EnergyVille >~ VIto
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@ Meet our Partners

In 2014, P Classification of lead organisations
370 commitments ' :
araund srmart city S

projects & solutions
were submitted by rmore than

3000 partners.

The lead organisations corme
from 31 countries.

: ' Academic/Research
Whigh) B medum; M ow participstion Institutions 1 6%

€ Some of the areas we are working on

o (8l [t 2] @) = i [ &

Urban Mobility Open Data Business Models Firance & Policy & Metrics & Integrated Energy,  Energy Eficiency
Procursment Requlation Perfomrrance Trmnsport & & Low carbion
Indicators Communication Solutions
Metaorks

W EnergyVille >~ VIto
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USTAINABLE CITIES

G e g
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Green, low carbon economy
80 to 95% emission reduction by 2050

. Able to adapt
| resilience, citizen centred approach

High quality of living for all

Good air quality & urban climate, social justice

B Strong economy

-

o



SUSTAINABILITY IS THE GOAL,
SMARTNESS A WAY TO GET THERE

3

(s

3 4 Attractive, Adaptive, Intelligent, Effective
% Integrated approach, Efficient

Generally with a focus on energy, GHG and ICT layer




EUROPEAN SMART CITY PROGRAMME - LIVING LABS AS A PROOF OF CONCEPT

Testing our technologies, concepts and business models

@ %ﬁ# Glasgow, Goteborg, Riga, Gent
Urban energy policy

@ CITY’—U@ Amsterdam, Grenoble

Zero energy districts

e 12 ¢
Antwerp, Aberdeen, Malmo,

Hamburg, Zaanstad, A'dam
Energy efficient harbour districts

R T o
ECODISTR-ICT

é r»J.“!fSTORM Vaxjo (S), Heerlen

¢
Thermal storage & nets Antwerp, Stockholm, Valencia,
Rotterdam, Warsaw

Urban sustainability

!?_"?e-hub
s

Leuven, Freiburg, Houthaven,
Bergamo, Dalian (China)

Urban energy hubs
1&7 O

RESILIENT

Hasselt, Savona (1)
Ebbw Vale (Wales)

Retrofit strategies

W EnergyVille >~ VIto



OPTIMAL INTEGRATION OF RENEWABLE ENERGY SOURCES

Macro - Meso - Micro and their integration in urban and
spatial planning

W EnergyVille




SMART MULTI-ENERGY SYSTEMS

Smart exchange between electrical and thermal systems: maximization of the profit of a
cogeneration unit with centralised and decentralised thermal energy storage

reference - leiel
= == = gctive control - no buffers . ‘F "J -
oo getive control - distributed buffers l 4 q s

|
MER ReER

= == getive control — central buffer

-I|'u

time (h)




ENERGY STRATEGIES FOR DISTRICTS jeliaiai & sasevitobe B Logout

New project

< Return to previous page

Project details

Project ID Gross area®@ Latitude ® Longitude ®
TBC m? 25.2916097 51.53043679999996
I Project name Certified area @ ‘0 [ Kaart | Sateliiet |
e
2 1. ~
m ‘3 ‘Q&/
52 s,
! Description Car park area®@ }.— <
7,
2 - 0,
w|
: ‘K J'as’ “"«:&:// 5
% " W (S €, (N
Project plot area® nov %% (e
Construction year N e ]
" S eaVl Ulgrall 3 &L eat
Emiri Diwan — 3
. = =3
I;ocatlon plan i " U ol 3,
Address Bestand kiezen | Geen bestand gekozel oL
= sub 29ly Igw |
> Aslallg,Ls Souq Wagqif
Site plan 3% r% elall gl

% Bestand kiezen | Geen bestand gekoze o ¢ \,-b*“bbl“' AT ®

: a>qal|

vl
. ” n TOWN
Design brief Go g|e Kaartgegevens ©2015 Google Gebruiksvoorwaarden
T Bestand kiezen | Geen bestand gekozen

Project narrative

| Bestand kiezen | Geen bestand gekozen

Location

Country

TR i i i o i i i el il el i i i S i

W EnergyVille




SMART CITIES - AMSTERDAM & GRENOBLE

The Project Our Activities

Innovation
for a smart future

Aims to develop and demonstrate

Expected
Impacts

g building retrofitting 22 innovations in Grenoble &

Zero Energy Cities with a centrale []: heating and cooling Amsterdam

role for citizens. 23 partners are o )

working together to achieve a <1 smart grids 55'_["][' Brll=ipar e s
future-proof grid, innovative heat itori savings

and cold solutions and energy ©@ monitoring

90,000 m? renovated residential
efficient buildings.

§# integrated issues buildings E
** societal issues 10,000 connected dwellings with
a Smart Grid

= = | B B Fl/ 4




A MORE THEN ENERGY...

{ ..33.

‘\

’ Sustamable use of matgrlals-

»  More than 50% van of all materials excavated on
earth are used in construction

»  Construction and demolition waste about 31% of
the total waste production in the EU

»  Material use accounts for 20% of environmental
impact during total life cycle, and this is
increasing through more use of insulation
materials

weighted score (kPt)

400,

200,

-200,

(0/F/0) BUILDING_transport
to EOL

(0/H/0) T71%

BUILDING_USE

(o/B/0)
BUILDING_transportto site

o
BUII.DING[_DL‘:’::IJanuring 2 0 /o

{0/G/0) BUILDING_EOL

W EnergyVille
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URBAN ENVIRONMENT

Air quality

Urban Climate d 3%“

& | ATMOSYS - IFDM Scenario Analyzer
File About

rSemp I Sectors Analysis

Sector contributions :
- background:23.7 %
- Airport:0.1 %

- Energy:17.5 %

- Industry:38.7 %

- IntShipping:0.0 %
- Residential:6.6 %
- Traffic:13.3 %

fwto

20

M background M Airport M Energy M Industry

IntShipping Residential W Traffic




SUSTAINABLE DISTRICTS

Integrated decision support tools on sustainable urban development

IDSS Dashboard IDSS Dashboard

Analyse problem ~  Collectdata ~ Asis Tobe  Developalternatives  Assess alternatives  Compare alternatives Analyse problem ~  Collectdata ~  Asis Tobe  Develop alternatives ~ Assess:

L Blanca ~

Sustainable Urban Renovation of Campanar ~ Last saved: 12:15:10 ~ Sustainable Urban Renovation of Campanar ~
- ’ < o1 Send data to MCMSMV module
As is situation

B Kl list Q Map Compare alternatives
S N T
g fsb- B3 % \% % Stakeholder filter Alternative filter KPI fillter

p ENERGY - Total Final Energy Consumption (per m2) in kWh /m? «

[ - £ v, X x .
> \GBUE " N

Change of global

Calle Rola

N

OpenStreetMap

T
Cxn

KPI List

KPI name Stakeholder KPI :

1. Conservative Scenario

Biotope area factor Architects & Engineers 3
% E n e r g yval/& Biotope area factor Facilitator 3
Biotope area factor Ayuntamiento Valencia 3

Biotope area factor Municipality of Valencia 3



INDIAN SMART CITY CHALLENGE

Provide basic
infrastructure to all
citizens,

Use ‘smart’ solutions
to make
infrastructure and
services better,

- Quality of life

- Clean and
sustainable
environment

fwto



STRATEGIES

FORMULATION OF AREA BASED DEVELOPMENT PLANS

Retrofitting

Develop existing built area greater than
500 acres (250 acres)

Redevelopment
Replace existing built environment in an area
of more than 50 acres (25 acres) and enable
co-creation of a new layout, especially
enhanced infrastructure, mixed land use and
increased density

Greenfield

Develop a previously vacant area of more
than 250 acres (125 acres) using innovative
planning, plan financing and plan
implementation tools with provision for
affordable housing, especially for the poor




STRATEGIES

PAN CITY SMART INITIATIVES

E-Governance and Citizen Services

o

€ public Information, Grievance Redre

N AN
Q Electronic Service Delivery Y o
‘NP
Y \"’c'
€ citizen Engagement ii‘; N/
:\‘: \u::1
@) citizens - City’s Eyes and Ears N
N
QVideo Crime Monitoring S N/
WY
Waste Management i
0 Waste to Energy & fuel
) Waste to Compost

) Waste Water to be Treated |
Q Recycling and Reduction of C&D Waste | "
’Water Management 2
@ Smart Meters & Management
@ Leakage Identification, Preventive Maint.

@ Water Quality Monitoring

Energy Management

fie

@ Smart Meters & Management

@ Renewable Sources of Energy
@ Energy Efficient & Green Buildings

Urban Mobility

@ Smart Parking

", 5 Intelligent Traffic Management

€D Integrated Multi-Modal Transport

|

()

@ Incubation/Trade Facilitation Centers

Others

(D) Tele-Medicine & Tele Education

@ Skill Development Centers



THANK YOU !

——CONTACTS

Leen Govaerts — Unit Manager Smart Energy & Built Environment
leen.govaerts@vito.be

Han Vandevyere — Senior Expert Sustainable Urban Development
han.vandevyvere@vito.be

Arnoud Lust — Business Development International
arnoud.lust@vito.be

W FhergyVille 7~ Vito
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