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Regulation’s 
Role Shaping 
Prefabrication 
for Energy 
Retrofit



“Large-scale building upgrades are essential for achieving the
successful decarbonisation of the European building sector—yet deep
renovations that reduce energy consumption by at least 60% currently
take place in only 0.2% of the building stock annually„
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Digital Process Chain for Energy Renovations Using Prefabrication
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Analysis of context and regulation to apply a digital 
renovation flow

OBJECTIVES & METHODOLOGY

Regulatory landscape 
governing retrofit 

interventions in the 
EU context 

Challenges and 
enablers of 
prefabrication in 
energy retrofits

Identify potential 
opportunities for 
regulation to help 
prefabrication 
overcome current 
challenges 

DISCUSSION

EU 
Legislation DigiFab 

consortium

Review scheme 
based on 

2. Classification & 
review

1. Document collection Following PRISMA



Macro objectives Assessment indicators





EU  Framework

REGULATORY REVIEW

Supportive legislative environment for prefabricated energy-retrofit solutions

Energy Efficiency 
Directive

Zero-emission Buildings Transition to a Circular Economy

Waste Framework Directive The EU TaxonomyEnergy Performance 
in Buildings Directive



EU  - to – national alignment
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In-depth review of specific requirement in the demo countries

EPBD transposition: currently developing national long-term renovation strategies, but energy/GWP 
targets still pending, with regional variation expected (climate zones, building use).

Construction Products Regulation (CPR): EU-wide CPR applies but Austria add extra national requirements, 
limiting some EU-market products.
Waste Management and secondary material markets: regional rules on end-of-waste and recycled materials 
hinder national secondary markets  

Heritage/landscape: Austria & Greece: Binding requirements imposing material/colour/geometry 
restrictions.

Pollution / 

environmental 

impact

Natural lighting: mandatory in Austria but best practice in Greece & Spain 

Fire safety: all three countries take a prescriptive approach. In the case of Austria with very restrictive 
requirements.
Structural safety: Greece is a high seismic zone and adds extra national requirements.

All three countries have renovation funding mainly regional, producing fragmented schemes.
Greece has implemented a national Green Public Procurement Plan.

Well- targeted 

funding

Safety, Stability 

& Resilience



LITERATURE REVIEW

Challenges of prefabrication for retrofits

The need to adjust an industrial approach to the tailored-solution process of building renovation 
is the main challenge that is systematically and consistently highlighted in literature. 
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LITERATURE REVIEW

TECHNICAL 
CHALLENGES

DESIGN PHASE
Fire-safety 
complexity, 
(especially for 

façade-integrated 
PV and ventilated 

cavities)

Need to customise 
prefabricated 

solutions to highly 
diverse existing 
building stock

Fragmented 
national and 

regional 
regulations 

limiting 
standardisatio

n across EU

Complex integration 
of multiple energy 

conservation 
measures (ECMs) into 

multifunctional 
façades

Clash detection, interface 
design, and system 

compatibility

Automated 
compliance 
check

plug-and-play 
compatibility 
with market 
ready active 

systems

Clear compliance pathways 
for APFs and 

façade-integrated PV, with 
specific standards and 

guidelines for fire behaviour
 

Harmonisation
Performance 
based approach

Data collection 
for realistic 
renovation 

Streamline 
testing 

procedures  



LITERATURE REVIEW

TECHNICAL 
CHALLENGES
CONSTRUCTION & 

MAINTENANCE      
PHASE

Maintenance issues 
several technologies 

from different 
companies are 

integrated into a 
complex system

High precision 
requirements 
for surveying, 

tolerances, 
and 

installation 
accuracy

Site constraints for 
material storage and 
efficient installation, 

(crane access and 
manoeuvring space)

BMS & ICT

Automation in construction

dynamic layout 
adjustment 
during design 
and installation



LITERATURE REVIEW

SOCIAL 
CHALLENGES

coordination 
challenges 
across the 

supply chain

Diversity of 
problems, 
needs, and 
user types 

workforce 
skills and the 
availability 

of 
experienced 

actors

Lack of whole-life 
and integrative 
approach across 

design–
manufacturing–

operation

Include whole-life approach 
criteria in public-

procurement.
practice

Supportive 
policy to guide 

public and 
private 

investment

life-cycle-oriented 
requirements

Public funding 
and PPP

>>> workforce 
upskilling & high-

tec

Facilitate 
participatory 

processes

Digital 
end-to-end 

chain ensuring 
interoperability, 
traceability, and 

coordinated 
information 

flow across all 
renovation 

stages

Guided installation protocols, 
simulation of assembly 

processes, and automated 
coordination protocols



LITERATURE REVIEW

ECONOMIC 
CHALLENGES

Prefabricated 
renovation remains 
relatively expensive 

compared to 
conventional 
renovation

Digital optimisation reducing 
extra design planning efforts, 
waste, installation errors, and 

rework to lower cost.

Smart monitoring to 
demonstrate real performance 

and justify investment 
(reduction of performance gap). 

Incentivise prefabricated 
renovation through funding 
schemes, taxonomies, and 
circular-economy aligned 

procurement. 



Conclusions

Product innovation alone is insufficient to upscale the use of prefabricated solutions in renovation contexts.

• Industrialised approaches struggle with renovation due to the highly variable and case-specific nature 
of existing buildings.

• Fragmented governance and heterogeneous rules hinder the adoption of uniform prefabricated 
solutions across Europe.

• Regulation can enable uptake through harmonisation, new guidance, detailed renovation strategies, 
and supportive funding.

• Certain regulatory constraints, such as fire safety often limit façade prefabrication, requiring 
performance-based or context-specific regulatory approaches.

• Digitalisation (point clouds, BIM, digital twins) is essential for adapting prefab components to diverse 
renovation conditions and regulatory requirements.

• Scaling prefabrication requires end-to-end digital workflows spanning surveying, design, 
manufacturing, installation, and operation.
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