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The built environment decarbonisation challenge
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>95% 
of existing residential 

buildings need an 

energy renovation by 

2050

40 to 50% 
of Belgian 

households can 

finance climate & 

comfort renovations

EU independency 

from Russian fossil 

fuels well before 

2030 
& climate neutral by 

2050



A paradigm shift requires a societal 
optimalisation
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Driving transformational change 
through a community approach
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Community 
involvement

Industrialised 
district 

renovation

Novel 
generation 

collective H&C

Smart 
electricity grid



Europe towards Positive Energy Districts 

Positive Energy Districts are 
energy-efficient and energy-
flexible urban areas or groups 
of connected buildings which 
produce net zero greenhouse 
gas emissions and actively 
manage an annual local or 
regional surplus production 
of renewable energy

The EU Strategic Energy Technology Plan
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Energy 
efficiency in 

buildings

Local supply of 
renewable 

energy

Flexibility for 
energy 

consumption 
within districts

Towards Positive 
Energy Districts 
for sustainable 
urbanisation



Revitalisation of urban areas towards Positive 
Energy neighbourhoods (PEN)

• Open innovation to 
enable commercially 
viable solution 
packages 

• Positive Energy 
Neighbourhoods (PEN) 
within existing urban 
contexts 

• Living Lab approach: 
innovation processes in 
real-life communities
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75% 
of Europeans live in 

urban areas

700
out of 800 

European cities are 
small to medium-

sized

Genk
66K

Tartu
97K

Pamplona
210K

Revitalisation of poor 
socio-economic 
neighbourhoods is key 
for local governments 



3 open innovation living labs, 
3 different settings

Tartu (EE): renovation of 3 
apartment buildings to 

PEN

Genk (BE): single family 
housing neighbourhood 
linked to a sandbox area

Pamplona (ES): combining 
tertiary building with social 

housing 



Context of the oPEN Lab Genk

• oPEN Lab
• New Texas (social housing)

• Garden city (privately owned)

• Thor park 
• Former coalmine site

• Business, technology & science park

• Sandbox area

• KRC Genk Stadion
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KRC Genk 

Stadion & training 

centre

oPEN Lab:  residential 

area Nieuw Texas & 

Tuinwijken

Thor Park

oPEN Thor 

Living Lab area



Ambitions – Genk living lab

Individual          vs          collective

Prefabricated units

(BI)PV

Smart bi-directional control
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Pamplon
a

Tart
u

Gen
k

“Talent wins games, but teamwork and 
intelligence win championships.” 
M. Jordan

33 project partners from 7 countries
12 companies
09 research organisations
05 innovation clusters or industry associations
04 public authorities
02 facilitators
01 social housing company



Integrating novel technologies in a PEN 
setting

• BIPV

• PVT
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ENERGY 
STORAGE

SMART LOCAL 
ENERGY GRIDS

LOCAL RENEWABLE 
ENERGY 

GENERATION

SMART 
CONTROLS

ENERGY EFFICIENT 
BUILDINGS

+ + ++

• Cost & speed 
reduction 
through 

industrialisation

• Novel gen 
district heating

• DC Grids
• Microgrids

• District batteries
• Home batteries

• Seasonal 
thermal storage

• Appliance control
• Building & district 

energy 
management



Accelerate PEN developments in EXISTING

neighbourhoods

• Life cycle impact retrofit vs new

• Business models for split 
ownership

• Data collection current state

• Control of legacy equipment

• Phasing over time

• Scale of detail for digital twins to 
represent energy systems 
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Co-design 
with 

technical 
partners

Van  

Roey HVDK Daikin Futech Cast4all Dcinergy LITO Flux50 KUL IMEC VITO

STEBO Nieuw 

Dak

Genk

T1: Renovation & 

pre-fab concepts

T2: Business models

T3: HVAC (ind/coll)

T4: Energy box

T5: Renewable 

energy - (BI)PV

T6: Neighborhood 

infrastructure

T7: Monitoring & 

control

T8: DC-grid

Past activities

• Bilateral conversations to 
identify ambitions and in-
house expertise

• Identification of 8 “technical 
tracks”

• Mapping of technologies

• Kick-off workshop of 
technical tracks - 10 March

Coming up

• Work together on design 
concepts in smaller expert 
groups

• Cross-track knowledge-
sharing workshops - 5 May



Co-design of 
renovation 
solutions

Past activities

• Home visits

• Analysis & inventory of 
building block types

• High-level calculations

• What is possible?

1
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. 5
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Result of the first co-creation session
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Defined co-creation topics

• Community building & 
involvement

• Feasibility

• User friendliness

• Collective advantages

• Adapting dwellings

• Mobility 



“Wij hebben niet goed 
gecommuniceerd met 
de buurtbewoners en 
de gemeente ook niet.”

Netbeheerder Liander (NL)



CONTAC

T
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Pamplona

Tart

u

Genk

THANK YOU FOR 
YOUR ATTENTION!

maarten.degroote@vito.be

@oPENLab_project

oPEN Lab

oPEN Lab Project



Renovatie scenarios

1. Binnenisolatie dak (0.24 + 0.20) + Vent C+/D + 

warmtepomp

2. 1. + ramen dubbel of trippel glas

3. 1. + ramen trippel glas + Muren buitenisolatie (0.15 + 

0.10)

4. 3. + vloerisolatie (0.24)

5. 3. met dak buiten- ipv binnenisolatie (0.15 + 0.10)

6. 5. + vloerisolatie (0.24)

Opmerkelijk:

• Trippel glas komt vaker voor als dubbel glas

• Ventilatie C+ komt vaker voor als D

• Vloerisolatie enkel in suboptimale oplossingen

• Dakisolatie aan buitenzijde als laatste maatregel 🡪

binnenisolatie met beperktere U-waarde is in eerste 

instantie voldoende, maar wel moeilijker toepasbaar!

1.

2.

3.

5.

4.

6.



Renovation costs & heating power

Energy 

renovation 

40.000-74.000€

Energy renovation 

50.000-126.000€

Energy 

renovation 

72.000-88.000€

Energy renovation 

51.000-130.000€

Energy renovation 

42.000-107.000€

Energy 

renovation 112.000-

118.000€
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Involved Partners – Genk living lab

industry

academia

citizen

governance/public



Community engagement 
and co-creation with citizens

Oct. 2021:
Flyers spread 
in the 
neighborhood 
to inform 
people

28 Nov. 2021: 
First event to 
inform citizen

Jan. – March 
2022: Small 
scale, informal 
meetings & 
home visits

February 
2022: News 
article in local 
newspaper

March 2022: 
First 
newsletter (on 
paper & via 
mail)

19 March 
2022: First co-
creation 
session

April 2022: 
Second 
newsletter (on 
paper & via 
mail)

23 April 2022: 
Second co-
creation 
session

21

Start of the project: inform people Exploring & get to know each other Dreaming

Activities in the first 6 months of oPEN Lab


