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• Déroulé de la formation

• 13:15 – 13:30 : Module 1 – Introduction 

• 13:30 – 14:15 : Module 2 – Méthodologie TOTEM

• 14:15 – 15:00 : Module 3 – Présentation pratique de l’outil 

• 15:00 – 15:15 : Pause

• 15:15 – 17:00 : Atelier 

Planning
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FORMATION TOTEM

MODULE 1 : Introduction 
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• TOTEM = Tool to Optimize the Total Environmental impact of Materials

• Outil belge pour évaluer l’impact environnemental des bâtiments et éléments de 
construction

• Outil libre accès 

• En ligne depuis février 2018

• Collaboration entre les 3 régions

• Méthodologie transparente

TOTEM EN RÉSUMÉ

MODEL
Elements & buildings

ASSESS
Environmental score

COMPARE & 
OPTIMIZE
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TOTEM LIGNE DU TEMPS
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Circularité
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• Concepteurs
• Architectes

• Bureaux d’études

• Autorités publiques

• Producteurs de matériaux

• Chercheurs

• Etudiants

Public cible



• Le secteur européen de la construction

Source statistiques: Marengo Paolo, Sustainable Construction Guidelines 

for Public Authorities – A circular Economy perspective (2019) 

50% ressources

36% déchets

50% consommation

d’énergie

40% gaz à effet de 

serre

33% consommation

d’eau

Bâtiment et environnement



Bâtiment et environnement
PEB

➔ 1 seul indicateur environnemental : 
Impact « réchauffement climatique »
➔ 1 seule phase du cycle de vie : Phase 

d’utilisation
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Bâtiment et environnement

Source: « ÉLABORATION D’UN OUTIL D’AIDE À LA 

CONCEPTION DE MAISONS À TRÈS BASSE 

CONSOMMATION D’ÉNERGIE Conception de 

maisons neuves durables» C. Massart et A. De 

Herde (Architecture et Climat) - 2010

Travail financé  par la DGO4, département de 

l’énergie et du bâtiment durable



Bâtiment et environnement
TOTEM = ACV

➔Multicritères : 19 indicateurs 
environnementaux (12 groupes)

➔ Tout le cycle de vie



→ Utilisation sur base volontaire
∟ >5800 utilisateurs / 1200 architectes formés

∟ Découvrez et testez l’approche “ACV”

∟ Amélioration d’un projet (éléments ou bâtiment)

→ Vers une réglementation (pas encore planifié)
∟ Depuis 2016 aux Pays-Bas

∟ Depuis 2021 en France

∟ A partir de 2023 au Danemark

∟ …

∟ Projet de legislation européenne pour 2027/2030 

→ Intégration progressive dans les marches publics

→ Utilisé dans la certification BREEAM : “5+ exemplary score”

→ Utilisé dans GRO*

→ Prime TOTEM à Bruxelles depuis 01/2021

Dans la pratique

* Pour plus d’info: https://do.vlaanderen.be/gro-op-weg-naar-toekomstgerichte-bouwprojecten

-Composition 1 : définie sur base d’outil qualitatifs (jour 1) 

https://do.vlaanderen.be/gro-op-weg-naar-toekomstgerichte-bouwprojecten
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• Déroulé de la formation

• 13:15 – 13:30 : Module 1 – Introduction 

• 13:30 – 14:15 : Module 2 – Méthodologie TOTEM

• 14:15 – 15:00 : Module 3 – Présentation pratique de l’outil 

• 15:00 – 15:15 : Pause

• 15:15 – 17:00 : Atelier 

Planning
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FORMATION TOTEM

MODULE 2 : Méthodologie

Update 08/2021
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PRINCIPES DE BASE DE LA MÉTHODOLOGIE

➢ ANALYSE DU CYCLE DE VIE

➢ INDICATEURS ENVIRONNEMENTAUX

➢ AGRÉGATION

➢ STRUCTURE HIÉRARCHIQUE

➢ DONNÉES

➢ UNITÉ FONCTIONNELLE

➢ CONSOMMATION D'ÉNERGIE PENDANT LA PHASE D'UTILISATION

➢ DURÉE DE VIE

➢ CIRCULARITÉ

➢ FUTURS DÉVELOPPEMENTS

SOMMAIRE
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• « L'analyse du cycle de vie (ACV) est une technique d'évaluation des 
aspects environnementaux et des impacts environnementaux potentiels 
associés à un système de produits ». (ISO 14044)

• Début ’90 : approches multicritères sur l’ensemble des étapes du 
cycle de vie des produits « du berceau à la tombe » 

Fabrication  mise en œuvre  utilisation  élimination

ANALYSE DU CYCLE DE VIE (ACV)
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• Cohérent avec les normes Européennes

• EN 15804+A2: 2019 Déclarations 
environnementales sur les produits 
de construction

• EN 15978: 2011 Evaluation de la 
performance environnementale des 
bâtiments

• Outil et méthodologie transparents

Cohérence européenne

FuturDéjà dans TOTEM
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• Set d’indicateurs
→ Juillet 2021 : Mise en conformité avec la nouvelle norme EN 15804+A2 (2019) ➔

Nouvelles unités / méthodes d’évaluation

INDICATEURS

Particulate Matter

Climate change Ozone depletion Acidification Eutrophication Photochemical
ozone formation

Depletion of 
abiotic resources

Water use

Ionizing radiation
(human health)

Eco-toxicity
(fresh water)

Land use 
Soil quality

Human toxicity

Core environmental 
impact indicators

Additional environmental 
impact indicators

Climate change : total – fossil – biogenic – land use and land use change;  Eutrophication : aquatic freshwater – aquatic marine – terrestrial; 
Depletion of abiotic ressources : mineral and metals – fossil fuels ; Human toxicity : Cancer effects and non-cancer effects

(4) (3) (2)

(2)
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• Set d’indicateurs
→ Juillet 2021 : Mise en conformité avec la nouvelle norme EN 15804+A2 (2019) ➔

Nouvelles unités / méthodes d’évaluation

INDICATEURS

Informations 
environnementales 
complémentaires

Utilisation de l’énergie primaire :
- Renouvelable (MJ)
- Non renouvelable (MJ)

Contenu de carbone biogénique
(Kg C)
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• Réchauffement climatique (3)
• Augmentation de la concentration atmosphérique 

moyenne de diverses substances d’origine 
anthropique (CO2, CH4, CFC…)

• Appauvrissement de la couche d’ozone 
• Emissions dans l’air (CFC, HCFC, halons…) qui 

contribuent à la formation du « trou dans la couche 
d’ozone » (ozone stratosphérique)

INDICATEURS

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 
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• Acidification 
• Augmentation de la quantité de substances acides (NO2, 

SO2…) dans la basse atmosphère, à l’origine de « pluies 
acides », du dépérissement de certains écosystèmes 
forestiers et d’eau douce

• Eutrophisation (3)
• Emissions dans l’air et dans l’eau, de substances causant 

des excès d’éléments nutritifs dans les eaux de surface →
surcroissance d’algues

• bb

INDICATEURS

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 
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• Ozone photochimique 
• Emissions, dans l’air, de substances qui conduisent à 

la production d’ozone troposphérique (ozone bas, 
smog d’été) 

INDICATEURS
Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

• Epuisement de l’eau
• Consommation des ressources d’eau douce

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 
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• Epuisement des ressources abiotiques (2)
• Calculé en divisant les quantités de matières 

premières utilisées, par leur réserve mondiale 
respective

• Minéraux et métaux → épuisement des matières 
premières minérales (Fe, Cu, Pb, Zn…)

• Combustibles fossiles→ épuisement des combustibles 
fossiles 
(gaz naturel, pétrole, charbon…)

INDICATEURS

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 
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• Particules fines 
• Emissions, dans l’air, de fines particules solides 

(poussières) générant des maladies cardiaques et 
pulmonaires chez l’homme

• Ecotoxicité
• Emissions de substances (composés halogènes 

organiques, métaux lourds, PCB, dichlorobenzène
(DB), hydrocarbures polycycliques (PAH)…) causant 
des dommages aux écosystèmes aquatiques et 
organismes des eaux douces

INDICATEURS

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 
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• Rayonnement ionisant
• Emissions de rayonnements ionisants (radioactifs) pouvant 

entrainer des lésions cellulaires (effets sur la santé humaine)

• Toxicité humaine (cancers ou non) (2)
• Emissions, dans l’air et dans l’eau, de substances (composés 

halogènes organiques, métaux lourds, PCB, dichlorobenzène
(DB), hydrocarbures polycycliques (PAH)…) causant des 
dommages (cancérigènes ou non) aux organismes vivants, 
et à l’homme plus particulièrement. 

INDICATEURS

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 
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• Utilisation et qualité du sol

• Occupation et changements d’affectation du sol 
(terres arables, forêts et milieux urbains), et les 
changements de destination de l’utilisation du sol 
(terrains à bâtir, forêts et zones urbaines), dans le 
temps

INDICATEURS

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 

 

Environmental impact category Unit Model impact method 

Climate change - total a kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - fossil kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - biogenic kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Climate change - land use and land use change kg CO2 eq. Baseline model of 100 years of the IPCC based on IPCC 2013 

Ozone depletion kg CFC 11 eq. Steady-state ODPs, WMO 2014 

Acidification mol H+ eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Eutrophication aquatic freshwater kg P eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication aquatic marine kg N eq. EUTREND model, Struijs et al., 2009b, as implemented in ReCiPe 

Eutrophication terrestrial mol N eq. Accumulated Exceedance, Seppälä et al. 2006, Posch et al., 2008 

Photochemical ozone formation kg NMVOC eq. LOTOS-EUROS ,Van Zelm et al., 2008, as applied in ReCiPe 

Depletion of abiotic resources - minerals and metals kg Sb eq.  CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Depletion of abiotic resources - fossil fuels MJ, net calorific value CML 2002, Guinée et al., 2002, and van Oers et al. 2002. 

Water use m3 world eq. deprived Available WAter REmaining (AWARE) Boulay et al., 2016 

Particulate matter emissions Disease incidence SETAC-UNEP, Fantke et al. 2016 

Ionizing radiation, human health kBq U235 eq. Human health effect model as developed by Dreicer et al. 1995 update by Frischknecht et al., 2000 

Eco-toxicity (freshwater) CTUe Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, cancer effect CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Human toxicity, non-cancer effects CTUh Usetox version 2 until the modified USEtox model is available from EC-JRC 

Land use related impacts/ Soil quality dimensionless Soil quality index based on LANCA 
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→ Difficulté d’interprétation et de prise de décision sur base d’un résultat multicritère (19) ➔
agrégation en 1 score unique

→ Avant juillet 2021 : Monétarisation (€)

→ Juillet 2021 : Méthode PEF* (Milli Point) 

→ 2 étapes: 

1. Normalisation : Score de l’indicateur / facteur de normalisation (impact par habitant mondial)

→ Conversion des indicateurs en résultats adimensionnels et normalisés

2. Pondération : Score normalisé X facteur de pondération (qui reflète l’importance relative 
perçue des différents indicateurs; défini par enquêtes et corrigé en fonction de la robustesse de 
l’indicateur d’impact)

→ Somme des différents indicateurs pondérés en un score unique

AGRÉGATION

* Product Environmental Footprint

https://ec.europa.eu/environment/eussd/smgp/documents/2018_JRC_Weighting_EF.pdf

https://ec.europa.eu/environment/eussd/smgp/documents/2018_JRC_Weighting_EF.pdf
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STRUCTURE HIÉRARCHIQUE

Component Element BuildingMaterial

SCORE SCORE

Bibliothèque
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DONNÉES

Building material
manufacturers

Generic data:
ECOINVENT
Version 3.6

Specific data:
B-EPDs

DATA
Harmonisées autant que 

possible avec le contexte de 
la construction belge

Disponibles dans TOTEM 
depuis octobre 2020

www.b-epd.be

http://www.b-epd.be/
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• Environmental Product 
Declarations
• Déclarations de performances 

environnementales des produits
→ Documents standardisés

→ Basés sur ACV

→ Indicateurs environnementaux pour 
un matériau conditionné de manière 
spécifique (épaisseur, emballage…) ou 
parfois collective

→ Objectif, quantitatif, univoque 
et scientifiquement fondé

→ Vérification (reconnu par le SPF)  

→ Enregistrement dans la base de données

DONNÉES
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Un cadre européen, adapté au contexte belge:

→ Mix énergétique

→ Scénarios de transport

→ Scénarios de fin de vie

DONNÉES

https://www.totem-building.be/services/rest/downloads/download?id=1&lang=EN&transId=1&v=8
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• UF : Unité de référence pour exprimer les impacts 
environnementaux, permet de comparer des bâtiments/éléments 
présentant une performance similaire ( ! Valeur U, capacité 
portante, performances acoustiques … !)

• Pour les matériaux :
• m² pour les éléments plats (plancher, mur, fenêtre, toiture)

• m pour les éléments linéaires (poutre, colonne, linteau, 
appui de fenêtre)

• pièce pour les éléments dénombrables (portes)

• Pour les bâtiments : m² de surface de plancher 
brute 

• Convention de mesure recommandée : 
• Dimensions extérieures (comme pour la PEB) 

• Car plus facile que la convention Dimensions axiale des 
éléments de construction (résultats plus précis, BIM)

UNITÉ FONCTIONNELLE
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CONSOMMATION D'ÉNERGIE PENDANT LA PHASE D'UTILISATION

→ Calculs simplifiés avec des valeurs par 

défaut

→ Pertes par transmission :

∕ Valeur U et surfaces de déperdition

Pertes par ventilation (bâtiment)

∕ Basées sur un volume chauffé et des valeurs par 

défaut pour l’étanchéité à l’air

→ À l’avenir (planifié pour 2022) :

∟ Ajout des installations techniques

∟ Option d'encodage d'un niveau de performance 

calculé dans la PEB
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→ Pertes par transmission et ventilation

(Um × Atot + V × ntot × 0,36) × DDeq

ηdistr × ηem × ηcontrol
× EIheating

Total air change per hour, sum of 
controlled ventilation and infiltration

Average U value

1200 degree
day equivalents

Average overall efficiency of a heating installation 
equipped with a condensing gas boiler < 100kW

19 environmental
impacts of heating

Heat los surface

Heated building volume

ENERGIE D’UTILISATION
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DURÉE DE VIE

∟ TOTEM : durée de vie d’un 

bâtiment

= 60 ans

∕ DV théorique de sa structure et de 

ses éléments principaux

∕ Période standard pour le calcul du 

remplacement des éléments et 

composants

∕ Effets des remplacements pris en 

compte dans le module B 

(utilisation)
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• Durée de vie des éléments dans la méthodologie TOTEM

Fondations - poutres et colonnes - linteaux – appuis
Murs porteurs
Étages
Toits

0 20 30 > 60

Portes et fenêtres (protections solaires)
Murs intérieurs non porteurs 
Systèmes d’eau de pluie

Installations techniques

Durée de vie (années)

DURÉE DE VIE
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• Durée de vie des composants dans la méthodologie TOTEM

Matériaux de structure / gros œuvre, isolation en cavité ou 
charpente, Isolation sol et/ou toiture, membranes, 
menuiserie aluminium, …

Isolation par l'extérieur + crépi, menuiseries fenêtres (PVC ou bois 
traité), plâtrerie, isolation de canalisation, panneaux de fibrociment, …

0 10 20 30 40 >60 

Bardage métallique ou plastique, bois traité, stores, vitrages, portes 
extérieures, moquette, toiture, etc.

Ascenseurs et installations

Tapis et linoléums

Peinture et papier peint

15

DURÉE DE VIE

Durée de vie (années)
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• Remplacement des éléments/composants 
avec une durée de vie plus courte que 60 
ans 
• Eléments remplacés pendant le cycle de vie → impacts 

multipliés

• Nb de remplacement  = (durée de vie du bâtiment (60 
ans)/durée de vie de l’élément ou du composant) - 1 
(installation initiale)

• Durée de suspension = nombre d’années avant la fin de vie 
du bâtiment durant lesquelles le remplacement n’aura pas 
lieu. Hiérarchie Matériau > Composant > Bâtiment

• exemples : 

• Fenêtre avec une durée de vie de 20 ans (60/20) -1= 2 ➔
1 remplacement à l’année 20 et 1 remplacement à l’année 
40

• Fenêtre avec une durée de vie de 25 ans (60/25) -1= 1,4 
➔ 1 remplacement à l’année 25, remplacement année 50 
dépend de la période de suspension

DURÉE DE VIE
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• Durée de Vie 

• Non modifiable 

• Résultats très sensibles à la durée de vie 

• Pour plus d’information sur les durées de vie attribuées 
aux différents matériaux :

• Brochure « Durées de vie dans TOTEM »

• Disponible au téléchargement sur le site TOTEM 

https://www.totem-building.be

• Section « documentation » sur la page d’accueil

DURÉE DE VIE

https://www.totem-building.be/
https://www.totem-building.be/services/rest/downloads/download?id=27&lang=FR&transId=106&v=5
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∟ Première étape pour prendre en 

compte la circularité et la rénovation

dans TOTEM

CIRCULARITÉ (MÉTHODE SIMPLIFIÉE)

Statut

Modules du cycle de vie pris en compte dans le calcul

Production 
(A1 – A3)

Transport 
(A4)

Construction 
(A4 et A5)

Usage 
(B)

Fin de 
vie (C)

Neuf X X X X X

Réemployé 
ex situ

-* X X X X

Réemployé 
in situ

-* - X X X

Existant -* - - X X

Démoli - - - - X
*Prend en compte l’impact négatif associé à l’absorption du 
carbone biogénique.

NEW
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• Évaluation qualitative du potentiel 
de réversibilité des connexions:
• Niveau de réversibilité

• 4 critères supplémentaires

CIRCULARITÉ ET RÉVERSIBILITÉ

NEW
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• Fonctionnalités : 

• Installations techniques (de manière simplifiée pour commencer)

• Extension bibliothèque (bio-based materials, composants, EPD, 
bâtiments)

• Lien avec le score PEB

• BIM et outils d’import (XSD, XML)

FUTURS DÉVELOPPEMENTS
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• Mais aussi : 

• Amélioration continue de la qualité des données / résultats

• Etude spécifique sur les matériaux bio-basés

• Benchmarking : analyse et préparation d’un cadre réglementaire

• Réglementation (pas encore planifié en Belgique)

• Approche quantitative de la circularité

FUTURS DÉVELOPPEMENTS
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DISCUSSION

• Avez-vous 

• des questions ?

• des commentaires ? 

• des suggestions ? 
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• Déroulé de la formation

• 13:15 – 13:30 : Module 1 – Introduction 

• 13:30 – 14:15 : Module 2 – Méthodologie TOTEM

• 14:15 – 15:00 : Module 3 – Présentation pratique de l’outil 

• 15:00 – 15:15 : Pause

• 15:15 – 17:00 : Atelier 

Planning
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FORMATION TOTEM

MODULE 3 : Présentation pratique de l’outil

MODEL
Elements & buildings

ASSESS
Environmental score

COMPARE & 
OPTIMIZE
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PAGE D’ACCEUIL

WWW.TOTEM-BUILDING.BE

http://www.totem-building.be/
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SE CONNECTER
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PAGE D’ACCUEIL
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BIBLIOTHÈQUE
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BIBLIOTHÈQUE
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BIBLIOTHÈQUE
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BIBLIOTHÈQUE
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BIBLIOTHÈQUE
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• Les composants génériques
• Proviennent de la base de donnée Ecoinvent

• Large choix

• Les composants spécifiques
• Depuis octobre 2020

• Proviennent des EPD (www.b-epd.be)

• Déjà 65 EPD intégrées (>17 producteurs)

• Intégration de nouvelles EPD 4 fois par an

• Reconnaissable grâce à l’icône « globe »

BIBLIOTHÈQUE

Building material 
manufacturers

Generic 
data:

ECOINVENT

Specific
data:

B-EPDs

DATA

http://www.b-epd.be/
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MODÉLISER
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MODÉLISER

+
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MODÉLISER

+
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MODÉLISER

Modélisation de la géométrie des bâtiments
➔ Bâtiment

➔ Eléments (géométrie)

Modélisation de la composition des éléments

Analyse des résultats
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MODÉLISER
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MODÉLISER

1

2
3

4
5

1 2 3 4 5



77

MODÉLISER
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MODÉLISER UN ÉLÉMENT
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MODÉLISER UN ÉLÉMENT
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MODÉLISER UN ÉLÉMENT
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MODÉLISER UN ÉLÉMENT
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MODÉLISER UN ÉLÉMENT
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MODÉLISER UN ÉLÉMENT
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MODÉLISER UN BÂTIMENT
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→ Comment la calculer?
→ Somme des surfaces de plancher de chaque

niveau, mesurées à la face extérieure des murs
extérieurs.
→ Comprend les pièces chauffées et non-chauffées (caves, 

garage, grenier, atelier, …)

→ Comprend les espaces d’une hauteur minimum de 
2,20m

→ Comprend les escaliers, ascenseurs, puits techniques et 
ouvertures de plancher ≤ 4 m²

→ Sert de référence pour tous les résultats au niveau 
des bâtiments

SURFACE DE PLANCHER BRUTE
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EVALUER UN ÉLÉMENT
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EVALUER UN ÉLÉMENT
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EVALUER UN ÉLÉMENT
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EVALUER UN ÉLÉMENT

Copier dans le 
presse papier
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EVALUER UN ÉLÉMENT
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EVALUER UN ÉLÉMENT

Filtre par étape du 
cycle de vie

Export en Excel ou dans 
le presse papier
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EVALUER UN ÉLÉMENT

Paramètres additionnels décrivant l’utilisation des ressources renseignés à part :
Energie primaire totale, renouvelable et non-renouvelable 

+ Contenu de carbone biogénique
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EVALUER UN ÉLÉMENT
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PRÉSENTATION PRATIQUE DE L’OUTIL
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• = Réduire l’impact environnemental d’un projet 
(- 20% minimum pour prendre en compte l’incertitude)

• Avant-projet
• Démolition et reconstruction, ou rénovation ?

• Type de système constructif / type de matériaux

• Performance énergétique, volumétrie

• Dossier d’exécution
• Choix d’un niveau de performance énergétique : épaisseur d’isolation (à l’avenir: aussi le 

choix des techniques)

• Choix des matériaux/fixations non déterminés à l’avant-projet

• (!) Comparer avec « d’autres » performances similaires
• Résistance au feu, stabilité

• Espace requis, emprise au sol

COMPARER ET OPTIMISER
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Contexte:

• Maison unifamiliale

• 3 façades

• 2 étages

• Surface de plancher brute de 125,5m²

• Année de construction 1960

• Non isolé

Questions: 

➔ Rénovation énergétique (radicale) ou nouvelle construction? 

➔ Quelle est la différence en terme d’impact environnemental?

COMPARER ET OPTIMISER - EXEMPLE
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Focus sur 1 élément : Mur extérieur

COMPARER ET OPTIMISER - EXEMPLE
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Focus sur 1 élément : Mur extérieur➔ 5 scénarios

➔Faire la même comparaison pour tous les éléments du bâtiment

Démolition de la brique de parement existante

et ajout d’une nouvelle isolation (Panneau PUR 

14cm) + nouvelle brique de parement

Nouveau mur creux avec 

isolation de 14cm 

(panneaux PUR)

Mur creux existant 

avec nouvel isolant 

(Mousse PUR 4cm)

1. Rénovation légère 2. Rénovation lourde 3. Reconstruction (nouvelle)

4. Rénovation lourde 

+ réutilisation ex-situ de la 

brique de parement

COMPARER ET OPTIMISER - EXEMPLE

5. Reconstruction

+ Réutilisation ex-

situ de la brique de 

parement et des 

briques creuses 

porteuses
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Ceci est un exemple illustratif et ne doit pas être généralisé!

✓ « Impact énergie » (vert) diminue lorsque l’isolation est 

ajoutée

✓ « Impact matériaux » (rouge) augmente lorsque de 

nouveaux matériaux sont ajoutés

✓ Malgré l’ajout de nouveaux matériaux, l’impact global 

diminue (diminution significative de l’impact énergétique)

✓ Scénarios incluant le réemploi (4 et 5) = les plus 

intéressants

✓ Réemploi : 

✓ Le scénario 4 est a un score 19% moins élevé que le scénario 2

✓ Le scénario 5 est a un score 32% moins élevé que le scénario 3

COMPARER ET OPTIMISER - EXEMPLE

Focus sur 1 élément : Mur extérieur➔ 5 scenarios ➔ Comparaison au niveau des “éléments”

2
1 3

4 5
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✓ “Impact énergie” (vert) diminue lorsque l’isolation est ajoutée

✓ « Impact matériaux » (rouge) augmente lorsque de nouveaux 

matériaux sont ajoutés

✓ Malgré l’ajout de nouveaux matériaux, l’impact global diminue 

(diminution significative de l’impact énergétique)

→ Réduction totale de l’impact de +/- 60% possible par rapport à la 

situation existante

→ Une réduction supplémentaire de l’impact est possible grâce au 

réemploi et au choix des matériaux

Comparaison au niveau « bâtiments »

COMPARER ET OPTIMISER - EXEMPLE
Ceci est un exemple illustratif et ne doit pas être généralisé!

-48% -36%

2

1

3
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Impact par étape du cycle de vie: Impact par indicateur :

Comparaison au niveau « bâtiments »

✓ Principales contributions: consommation d’énergie et réchauffement climatique

COMPARER ET OPTIMISER - EXEMPLE
Ceci est un exemple illustratif et ne doit pas être généralisé!



118

✓ L’utilisation de matériaux réutilisés conduit 

à une réduction significative des impacts 

environnementaux (> production évitée).

✓ Matériaux réutilisés dans l’exemple:

• Brique de parement

• Tuiles

• Céramique (sol)

• Châssis (fenêtres et porte extérieure)

Comparaison au niveau « bâtiments »

COMPARER ET OPTIMISER - EXEMPLE
Ceci est un exemple illustratif et ne doit pas être généralisé!

-15%

-20%
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INFORMATIONS COMPLÉMENTAIRES

Helpdesk
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INFORMATIONS COMPLÉMENTAIRES
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• Déroulé de la formation

• 13:15 – 13:30 : Module 1 – Introduction 

• 13:30 – 14:15 : Module 2 – Méthodologie TOTEM

• 14:15 – 15:00 : Module 3 – Présentation pratique de l’outil 

• 15:00 – 15:15 : Pause

• 15:15 – 17:00 : Atelier 

Planning
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OVAM

DÉPARTEMENT DÉCHETS & POLITIQUE SUR LES MATÉRIAUX

SERVICE PUBLIC DE WALLONIE

DIRECTION DU DÉVELOPPEMENT DURABLE

BRUXELLES ENVIRONNEMENT

DIVISION ENERGIE, AIR , CLIMAT & BÂTIMENTS DURABLES

REMERCIEMENTS


