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Alliance HQE-France GBC is a reco-
gnized association of public utility
set up in 1996 which brings together
stakeholders for a sustainable living en-
vironment.

Buildings, urban planning, and infrastruc-
tures at every stage of their life cycle —
construction, operation, and renovation
— are at the core of its DNA, in a trans-
versal, balanced and multi-criteria vision
combining quality of life, respect for the
environment, economic performance and
responsible management.

Its missions are:

@ Innovate collectively and anticipate en-
vironmental challenges

@ Improve knowledge

@ Disseminate good practices

@ Represent and promote the sustainable
living environment

—CT STAKE

— 4 Deerns

Created in 1928, Deerns is a global
Engineering and Consultancy com-
pany, designing systems that make buil-
dings work: healthy, sustainable, smart
and future-proof solutions designed for
Real Estate, Healthcare, Data Centres, Air-
ports and Laboratories (Life Sciences and
Electronics).

With projects delivered in +60 countries,

our +750 experts, located in 16 Deerns

offices, deliver high-quality services that

range from:

® Low carbon & net zero energy building
design through specialist engineering
(MEP / mechanical and electrical design,
building physics, vertical transportation
and facade engineering)

@ Strategic consulting

@ Sustainability certification and advi-
sory for decarbonisation and digital
roadmaps (energy efficiency, smart in-
frastructure)

® Due diligences (Technical, Carbon,
Digital)

@ Project management and monitoring

IOLDERS

JAVAY
ENVIRONNEMENT

Created to support cities and organiza-
tions in environmental and socio-health
transitions, AIA Environnement is the
division of the AlA Life Designers group
dedicated to projects with high environ-
mental value. The team brings together
engineers and architects with expertise in
environmental matters, sustainable deve-
lopment, and health-oriented urban plan-
ning.

Our 48 consultants work on architectu-

ral, urban, and territorial projects, inclu-

ding:

® Project management or Project Owner
Assistance in  environmental and
low-carbon initiatives, particularly on
certified operations

@ Carbon assessments and life cycle ana-
lyses

@ HQE audits

® Research projects (positive energy
buildings, energy rehabilitation, urban
farms, low-carbon expertise, environ-
mental health, etc.)
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EXECUTIVE SUMMARY

Net Zero Carbon (NZC) Renovation Europe Report (2025)

q NZC Renovation Europe
Study stakeholders

As Europe moves towards its cli-
mate goals, the renovation of existing
buildings plays a critical role in reduc-
ing carbon emissions. The NZC Reno-
vation Europe project —led by Alliance
HQE-GBC, AIA Environnement and
Deerns- aims to scale up net zero car-
bon (NZC) renovation strategies across
Europe by highlighting the state of play
and challenges of a robust, life-cycle-
based methodology across four (4) pilot
countries: France, Spain, Italy, and the
Netherlands.
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q NZC Renovation project goals
* Support the establishment and use of a harmonized approach to Whole-Life

Carbon (WLC) assessment for building renovations.
e |[dentify how national contexts (regulatory maturity, energy mixes, data and tools
availability) are impacting the renovation carbon outcomes.
* Feed and guide the industry the development of business models and policies to
accelerate low-carbon renovation in Europe.
* Provide the market (both on the demand and on the expertise sides) with insights
that allow for understanding of WLC impact features.

@3 Methodology

The project used a Life Cycle Assessment (LCA)-based approach adapted
from France’s RE2020 framework, when used by other countries. Seven (7) building
typologies were modeled across 4 European capitals to analyze indicators resulting
for embodied and operational carbon, as well as Carbon Return Times (CRT) when
investing in a decarbonized renovation.

Two adaptation parameters were used: national energy emission factors and key
building materials’ carbon coefficients.

@ Key findings

e Carbon performance varies significantly per country, even for identical
buildings, due to differences in local energy mixes, data availability, reference tools
and regulatory approaches.

e Carbon Return Time (i.e. how long it takes for energy savings to offset the addi-
tional renovation emissions) varies widely—from 6 to over 35 years.

* The lack of harmonization in LCA methodologies, data scopes, and calculation
boundaries across countries complicates building comparisons and investment de-
cision-making.

e Certifications (HQE, LEED, BREEAM, VERDE) and market tools play a major role in
promoting WLC assessments, especially where country regulations are still lacking.

STRATEGIC CONTRIBUTIONS

@ Provides  clarity  for  car-
bon-conscious investment by
integrating WLC outcomes into
asset valuation.

@ Supports policy harmonization
across Europe by highlighting
gaps and best practices in natio-
nal frameworks.

@ Offers guidance for strategic
renovation planning, enabling
stakeholders to prioritize the
most impactful actions.

NEXT STEPS (Phases 2 & 3)

® Expand LCA scope to include
more variables (e.g., construction
techniques, full material ranges).

@ Develop a European NZC Road-
map with actionable solutions
and policy guidance.

@ Continue stakeholder engage-
ment and promote awareness
across the European building
sector.
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CONTEXT AN

Shifting towards whole-life carbon
strategies in building renovations

NOTE (1): The data collection and analysis
were performed between Nov 2024 and
Feb 2025. Some country updates may
have occurred between the Data analysis
and the report launch
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Growing climate ambition and regula-
tory pressure

As climate goals tighten, real estate com-
panies are increasingly setting targets to
reduce the overall carbon impact of their
buildings —both due to internal sustaina-
bility ambitions and to emerging stricter
regulations. As part of this shift, companies
are beginning to account for not only ope-
rational carbon (from energy use) but also
embodied carbon (from materials used
and construction/demolition processes).
This study highlights the factors that go
beyond a building’s intrinsic quality (e.g.,
designed solutions, materials) and that
rely on the maturity and availability of me-
thods, data, energy features and regulato-

ry push.

An operational energy-efficient buil-
ding renovation is not always an inte-
resting whole life carbon-efficient re-
novation

Renovating for energy-efficiency does
not always result in interesting Whole-
Life Carbon (WLC) impact reduction and
Carbon Return Time (CRT). Aligning per-
formance, financial Return on Investment
(ROI) and Carbon Return Time requires

D GOALS

an understanding of the levers that en-
able one to achieve the expected perfor-
mance results of such a renovation. When
it comes to carbon, dealing with renova-
tions is different and more complex than
for new-builds.

Understanding the building parts and
choices that most impact the carbon re-
sult in a renovation is key in order to tar-
get the most valuable strategies.
Recognizing this need, the Net Zero Car-
bon Renovation Europe project, co-led by
Alliance HQE-GBC, AIA Environnement,
and DEERNS, aims to enhance NZC reno-
vation strategies across Europe.

This project examined France, Spain,
ltaly, and the Netherlands, comparing
France's progress with other countries, in
order to develop practical, scalable solu-
tions while identifying key levers influen-
cing carbon footprint and carbon time in
different national contexts.

Origins of the NZC renovation research
program

The NZC Renovation Program, launched
in 2020, was initially designed to improve
the life-cycle carbon performance of exis-
ting buildings.

This program broadly focused on mea-
suring emissions, reducing them effec-

tively, and increasing professional enga-
gement in addressing whole-life carbon
emissions from existing buildings. During
its first phase (2020-2023), the project re-
fined the methodology and conducted an
in-depth study of seven case studies repre-
sentative of the French renovation market.

In its 2022 publication, the goal was to
identify effective levers for reducing car-
bon emissions in France's renovation
sector. The outcomes of the 2022 French
project phase can be found below:

e NZC renovation France — Booklet of low

carbon levers for renovation (April 2022)
* NZC renovation France — Optimisations in
selected generic Case Studies (April 2022)

NZC renovation Europe: scaling up to
a European level and speeding up de-
ployment!

In order to promote broader understan-
ding and adoption of WLC considerations
by the European real estate market, and
to support stakeholders that own asset
portfolios in different countries, the NZC
Renovation initiative was expanded to the
European level. Therefore, the NZC Reno-
vation Europe initiative was launched to
adapt the methodology developed in the
first phase to a more diverse European
context, considering local regulatory and
market factors in 4 specific countries.(1)
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Shifting towards whole-life carbon
strategies in building renovations

tries in terms of:

@ National maturity in carbon assessment
@ Availability of LCA methods, be it via regulations, market offerings or standards.
@ Main drivers for adoption of LCA (e.g., green certifications or regulatory require-

ments)

This section of the report outlines the current state of play across France, Spain, Italy,
and the Netherlands. It identifies key similarities and differences among these coun-

Carbon considerations when managing an international portfolio of assets:
understand the country variables and the market maturity

The carbon outcome of the renovation of the same building varies depending on
whether it is located in France, Italy, the Netherlands or Spain. Listed below are a few of
the factors that impact the carbon emissions resulting from a renovation.

@ Geographic location of the assetand its @ Regulatory requirements or certifica-
local energy mix or climate region. tion adoption dynamics.

@ The construction materials used, and @ Data availability for use in the “carbon
their regional manufacturing processes equation”
(which are also affected by the energy @ Standards used and perimeters of cal-
mix). culation considered.

Input for carbon pricing & valuations:

Asset valuations are increasingly considering decarbonisation risks and costs. If carbon
pricing considerations are adopted for assets comparison, there needs to be clarity on
the variables that impact the carbon outcome result, and the required amount of carbon
to mitigate or offset. As a result, for existing assets engaging a renovation, it becomes
critical to know which factors influence the final carbon quantity that will be priced.

The study includes a sensitivity analysis
of European energy mixes based on the
seven NZC Renovation business cases,
assessing the impact of different national
energy mixes on renovation outcomes.
LCAs were used to assess how different
European contexts affect the results, in
comparison to the initial NZC project.

® Benchmarks or targets available for LCA/embodied carbon
@ Availability of databases and product information (EPDs)

@ Building components considered in the LCA

@ Scope of the LCA calculation (life stages considered)
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How can this report support your decarbonisation effort?

Are we comparing Apples with
Oranges?

Understanding the current state
of Whole-Life Carbon dynamics
(regulations, standards, tools,
data) in Europe and the levers
currently pushing for its conside-
ration, allow us to spot differences
between countries in terms of
adoption maturity and of strate-
gies offered to market players for
their building renovations.

The content of this report is in-

tended to support different
stakeholders and initiatives in
addressing  carbon  reduction

strategies in their existing building
portfolio, taking into account their
individual economic, climate and
technical specifications.

By offering comparative insights
into Whole-Life Carbon maturity,
this report becomes an essential
resource for companies seeking
to improve the sustainability un-
derstanding and profitability of
their building portfolios across
Europe—today and in the future
through new business models.

And there is no “one-size-fits-all”
solution.

ENVIRONNEMENT

HOE

4 Deerns

Leverage LCA (Life Cycle Assessment)
adoption for renovations

@ Facilitate carbon EU assets comparison
by understanding what is considered in
different national LCAs.

@ Highlight national differences that make
a same building has a different carbon
outcome depending on its location.

@ Reinforce the value of incorporating
LCA methods early in the project plan-
ning stage, to optimize both cost and
carbon performance.

® Encourage the market to adopt robust
carbon accounting and reporting prac-
tices, enhancing credibility and trans-
parency.

Better strategic renovation planning

@ |dentify key factors that determine Car-
bon Return Time differences on renova-
tion design and investments.

@ Help decision-makers choosing the
most cost-effective and carbon-efficient
renovation strategies, tailored to each
building’s characteristics.

Contribute to European
harmonization

@ Help identify practical gaps and bridges
in carbon life cycle considerations and
executions.

@ Share best practices and benchmarks
that can guide EU policy discussions
and national regulations in the harmo-
nization pathway,

@ Help unify carbon reduction efforts
across borders, supporting a more
consistent and predictable regulatory
landscape for investors and real estate
developers.

Building-specific approaches

@ Demonstrate  how different building
types (offices, residential, retail, etc.)
may require distinct solutions for redu-
cing embodied and operational carbon.

@ Support targeted interventions that
address the unique technical and eco-
nomic aspects of each property type.

Improve carbon portfolio
management across regions

@ Highlight how variations in national
energy mixes, regulations, and data
availability can impact carbon outco-
mes, even for identical buildings.

@ Allow for informed decision-making
when prioritizing which assets to reno-
vate first, and how to adapt strategies
to each location.

Preparation for carbon pricing

@ Offer insights into how Whole-Life Car-
bon considerations can be integrated
into asset valuations and financial mo-
dels.

@ Position organizations in understand
Whole-Life Carbon local specificities,
to proactively adapt to potential future
regulations that impose a price on car-
bon emissions.
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@ EUROPEAN STATE OF THE ART

Our market analysis focused on a prac-
tical understanding of the whole-life
carbon dynamics (regulation, tools,
data, maturity of concept adoption) in
Europe, from a practical perspective
in terms of what experts are facing or
using in each countries, and the levers
currently pushing for WLC consideration
in building design. For this stage, we fo-
cused on 4 countries:
FRANCE - ITALY
THE NETHERLANDS - SPAIN

4 NZC Pilot Countries

(France, Spain, Italy & the Netherlands)
Broadening the Insights Beyond One Country

To spot country’s specificities
and own market dynamics,
while sharing knowledge able to enhance:
business cases / innovation /

- ; communication and adoption
The consultation of each country’s sus- P

tainability experts and national Green
Building Councils (GBCs), allowed the
elaboration of a detailed comparative
overview of whole-life carbon mecha-
nisms and dynamics in building reno-
vation, in a context where most mecha-
nisms and tools are still mainly oriented
toward new-build assets. The study fo-
cused on capturing real world practices
and the tools that experts use or refer-
ence in the market.
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Identifying each country’s specificities and market dynamics

The research undertaken for this report was based on the analysis of each country’s features and consultations with national experts
using a common survey framework. This report presents a synthesis of the results in a simplified, aggregated form to make the fin-
dings easier to read and communicate to different types of audiences. The research delved into each country’s features in terms of:

2.1) Availability of LCA methods, regu-

lation & carbon limits:

® Carbon regulatory maturity, exploring
the availability of an official LCA Me-
thodology (recognized as national re-
ference), of regulatory frameworks and
the existence of carbon limits serving
as guiding thresholds for the building
market.

® Comparison of adoption maturity per
country, for new and renovation market
and the driver from certification sche-
mes and market tools. Existence of
benchmarks, targets or limit thresholds
available for LCA/embodied carbon.

2.2) Certifications & schemes suppor-
ting LCA adoption in the country: Main
drivers for adoption of LCA (green certifi-
cations or regulatory requirements)
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2.3 & 2.4) Availability of EPD databases
and LCA calculation tools: Availability
of databases and product information
(EPDs), as well as market presence of LCA
tools allowing carbon impact calculation
for buildings.

2.5) Calculation scope : building parts
considered in the LCA: Elements and
systems of an asset that enter in the peri-
meter of calculation of the carbon impact.

2.6 & 2.7) LCA standards and LCA indi-
cators: LCA reference standards and the
indicators considered in the calculation.

2.8) Life stages considered in the LCA
of the building: Providing a perspective
into variations between countries regar-
ding boundaries and perimeter of LCA
calculation in terms of a building’s life-cy-
cle stages, sgqm definition and reference
years for the study period.

COUNTRIES

Netherlands

Italy

Spain

France
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