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Context

• Buildings and construction together account for 36% of global 
final energy use and 39% of energy-related carbon dioxide 
(CO2) emissions

• 77% of Europe residential buildings were built before 1990

• 11% of Europe’s population still lives in poor quality buildings 

• At 0.4 to 1.2% current renovation rates … 

…it would take over 100 years to renovate all the EU 
buildings!

• An accelerated renovation rate of at least 3% annually is 
required to accomplish the EU’s Energy Efficiency and 
Environmental objectives

• How can the present rate be accelerated?
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Retrofit

Deep Energy Retrofit (cf. Conventional)

• targets improvement in building performance

• adopts a systems thinking whole-building approach

• exploits the availability of (digital) technologies, innovative financing, materials, design, and delivery
methods
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Retrofit projects are inherently more difficult than new build projects. They typically have

• worse time performance (more time overruns)

• worse cost performance (more cost overruns)

• worse quality performance (results)

Challenges:

• Financing and business models - incentives to invest

• Disruption to, and by occupants – problems with adoption and adaptation

• Lack of holistic decision-making tools facilitating renovation procedures in all phases

• Lack of consistent and standardized solutions to comply with new and different building standards 
requirements on energy saving 



Opportunities

 Technological advancements

 Familiarization of population with social media and e-commerce

 EU legislation/policies aiming to incentive and boost long term, 
ambitious and drastic renovation of EU’s buildings



RINNO Project Overview

• €5M
• 48 months (2020-2024)
• 9 works packages
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• 19 partners

(3 Universities)

• 10 countries

• 4 pilot (demonstrator) sites
in Poland, France, Greece, Denmark

https://rinno-h2020.eu/

https://rinno-h2020.eu/lille-france-2/

https://rinno-h2020.eu/lille-france-2/
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RINNO Solution for Building Retrofit (GUI)



RINNO Retrofitting Manager (RRM)
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• RRM Components:
1. Authentication Service: Access and Data security

2. Offsite Service: enables Project Managers to assess suitability 
for offsite/onsite approaches

3. Logistic Service: optimises planning and delivery of 
renovation processes within time, resource and space 
constraints thus minimizing time, costs and waste

4. AR/VR Environment Service : helps train and guide site 
workforce using scenario visualisations and training videos

5. Cockpit (Digital Twin): provides real-time KPIs and up-to-date 
reports on progress to enable look ahead control and 
decision-making
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The RRM Platform: System architecture & GUI



RRM: Access and Data security
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RRM: Offsite recommendation
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RRM: Process optimisation

RCPSP (Resource-Constrained Project Scheduling Problem)

12



Process optimisation: AI (PSO algorithm)
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RRM: Training & Support
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RRM: Monitoring progress (Design)
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RRM: 

Monitoring 

progress 

(Architecture)
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RRM: Monitoring progress (GUI)
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What next? 

• Project will complete (after extension) early 2025

• Partnerships & networks & future collaborations

• Taking forward the experience & knowledge
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And don’t 

forget - PPP

Projects produce publications:

a sample
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