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Verloop van de opleiding

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

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

• 14:15 – 15:00 : Module 3 – TOTEM in de praktijk

• 15:00 – 15:15 : Pauze

• 15:15 – 17:00 : Atelier 

PLANNING



Update 02/2022

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

• Belgisch instrument voor de beoordeling van de milieu-impact van gebouwen en 
gebouwelementen. 

• Open access tool

• Online sinds februari 2018

• Samenwerking tussen de drie gewesten

• Transparante methodologie

TOTEM IN HET KORT

MODEL
Elements & buildings

ASSESS
Environmental score

COMPARE & 
OPTIMIZE
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• Ontwerpers
• Architecten

• Studiebureaus

• Overheidsinstanties

• Materiaalproducenten

• Onderzoekers

• Studenten

DOELGROEP
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De Europese bouwsector

DE BOUW EN HET MILIEU

Bron: Marengo Paolo, Sustainable Construction Guidelines for Public 

Authorities – A circular Economy perspective (2019) 

50% grondstoffen

36% afval

50% energieverbruik

40% uitstoot van 

broeikasgassen

33% waterverbruik
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DE BOUW EN HET MILIEU

EPB

→ 1 enkele milieu-indicator:

Impact “klimaatopwarming”

→ 1 enkele levenscyclusfase: 

Gebruiksfase
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DE BOUW EN HET MILIEU

Bron: « 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

EPB 2010 Laag-energie   Passief
Nieuwe woning, 4 gevels

Primair energieverbruik

EPB 2010 Laag-energie                               Passief



11

DE BOUW EN HET MILIEU
TOTEM = LCA

→ Multi-criteria: 19 milieu-

indicatoren (12 groepen)

→ De hele levenscyclus
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→ Huidig gebruik op vrijwillige basis

∟ 4500 gebruikers / 900 opgeleide architecten

∟ Ontdekken en testen de “LCA” benadering

∟ Verbeteren van een project (element of gebouw)

→ Naar een regelgeving (nog niet gepland in BE)

∟ Sinds 2016 in Nederland

∟ Sinds 2021 in Frankrijk

→ Geleidelijke integratie in de openbare aanbestedingen

→ Toepassing voor de BREEAM certificatie: “5+ exemplary score”

→ Toepassing voor GRO*

→ Nieuwe TOTEM-premie in Brussel vanaf 01/2021

IN DE PRAKTIJK

* Voor meer info: https://do.vlaanderen.be/gro-op-weg-naar-toekomstgerichte-bouwprojecten

https://do.vlaanderen.be/gro-op-weg-naar-toekomstgerichte-bouwprojecten
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Verloop van de opleiding

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

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

• 14:15 – 15:00 : Module 3 – TOTEM in de praktijk

• 15:00 – 15:15 : Pauze

• 15:15 – 17:00 : Atelier 

PLANNING



Update 02/2022

TOTEM OPLEIDING
MODULE 2: Methodologie
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BASISPRINCIPES VAN DE METHODOLOGIE

➢ LEVENSCYCLYUSANALYSE

➢ MILIEU-INDICATOREN

➢ AGGREGATIE

➢ HIËRARCHISCHE STRUCTUUR

➢ DATA

➢ FUNCTIONELE EENHEID (FE)

➢ ENERGIEVERBRUIK TIJDENS DE GEBRUIKSFASE

➢ LEVENSDUUR

➢ CIRCULARITEIT

➢ TOEKOMSTIGE ONTWIKKELINGEN

OVERZICHT
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BASISPRINCIPES VAN DE METHODOLOGIE

➢ LEVENSCYCLYUSANALYSE

➢ MILIEU-INDICATOREN

➢ AGGREGATIE

➢ HIËRARCHISCHE STRUCTUUR

➢ DATA

➢ FUNCTIONELE EENHEID (FE)

➢ ENERGIEVERBRUIK TIJDENS DE GEBRUIKSFASE

➢ LEVENSDUUR

➢ CIRCULARITEIT

➢ TOEKOMSTIGE ONTWIKKELINGEN

OVERZICHT



18

• Levenscyclusanalyse (LCA) is een techniek voor het evalueren van de 
milieuaspecten en potentiële milieu-impacten van een productsysteem. (ISO 
14044)

• Begin ’90 : multicriteria-aanpak op alle levenscyclusfases van de producten 
« van wieg tot graf » 

Productie  uitvoering  gebruik  ontmanteling

LEVENSCYCLUSANALYSE (LCA)
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• In overeenstemming met Europese normen

• EN 15804+A2: 2019 Milieuverklaringen
voor bouwproducten

• EN 15978: 2011 Beoordeling van de 
milieuprestatie van gebouwen

• Transparant instrument en methodologie

EUROPESE SAMENHANG

ToekomstReeds in TOTEM

INFORMATIE OVER DE LEVENSCYCLUS VAN EEN GEBOUW

BIJKOMENDE 

INFORMATIE NAAST 

DE LEVENSCYCLUS 

VAN EEN GEBOUW
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BASISPRINCIPES VAN DE METHODOLOGIE
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• Set van indicatoren
→ Juli 2021 : Conform de nieuwe norm EN 15804+A2 (2019) ➔ Nieuwe eenheden / 

beoordelingsmethoden

INDICATOREN

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

(3) (3) (2)

(2)
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• Set van indicatoren
→ Juli 2021 : Conform de nieuwe norm EN 15804+A2 (2019) ➔ Nieuwe eenheden / 

beoordelingsmethoden

INDICATOREN

Bijkomende
milieuinformatie Grondstofgebruik:

- Hernieuwbare (MJ)
- Niet-hernieuwbare (MJ)

Biogeen koolstofgehalte 
(Kg C)
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• Klimaatopwarming (3)
• Stijging van de gemiddelde luchtconcentratie van 

verschillende stoffen van antropogene oorsprong
(CO2, CH4, CFC…)

• Ozonlaagaantasting
• Uitstoot in de lucht (CFC, HCFC, halons…) die 

bijdraagt aan de vorming van het « gat in de 
ozonlaag » (stratosferische ozon)

INDICATOREN

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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• Verzuring
• Stijging van de hoeveelheid zuren (NO2, SO2 …) in de 

onderste atmosfeerlaag, die leidt tot “zure regen”, de 
teloorgang van bepaalde bosecosystemen en van zoet water

• Eutrofiëring (3)
• Uitstoot in de lucht en in het water van substanties die 

leiden tot een overmaat aan voedingsstoffen in het 
oppervlaktewater → sterke algenbloei

INDICATOREN

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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• Fotochemische oxidantvorming
• Uitstoot in de lucht van substanties die leiden tot de 

vorming van troposferisch ozon (lage ozon, 
zomersmog) 

INDICATOREN
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 

 

• Waterschaarste
• Verbruik van de voorraad zoet water

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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• Uitputting abiotische grondstoffen (2)
• Berekend door de hoeveelheden gebruikte 

grondstoffen te delen door hun respectieve voorraad 
wereldwijd

• Mineralen en metalen→ uitputting van de minerale 
grondstoffen (Fe, Cu, Pb, Zn…)

• Fossiele brandstoffen→ uitputting van fossiele 
brandstoffen (aardgas, aardolie, steenkool …)

INDICATOREN

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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• Fijn stof
• Uitstoot in de lucht van fijne vaste (stof)deeltjes die 

hart- en longziektes veroorzaken bij de mens

• Ecotoxiciteit
• Uitstoot van substanties (organische 

halogeenverbindingen, zware metalen, PCB, 
dichloorbenzeen (DB), polycyclische koolwaterstoffen 
(PAK) ...) die schade berokkenen aan aquatische 
ecosystemen en organismes in zoet water

INDICATOREN

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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• Ioniserende straling
• Emissie van ioniserende (radioactieve) straling die celletsels kan 

veroorzaken (effecten op de menselijke gezondheid) 

• Menselijke toxiciteit (al dan niet kanker) (2)
• Uitstoot in de lucht en in het water van substanties (organische 

halogeenverbindingen, zware metalen, PCB,  dichloorbenzeen
(DB), polycyclische koolwaterstoffen (PAK) ...) die (al dan niet 
kankerverwekkende) schade berokkenen aan levende 
organismes en vooral aan de mens. 

INDICATOREN

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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• Bodemgebruik en -kwaliteit

• de bezetting, de veranderingen in landgebruik 
(bebouwde grond, bossen, stedelijke milieus) en de 
bestemmingswijziging van het landgebruik 
(bouwgrond, bossen en stedelijke zones), doorheen 
de tijd

INDICATOREN

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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→ Moeilijk te interpreteren en te beslissen op basis van een multicriteria-resultaat (19) →
aggregatie tot 1 enkele score

→ Voor juli 2021 : Monetarisatie (€)

→ Juli 2021 : PEF-methode (Millipunten) (Product Environmental Footprint)

→ 2 stappen: 

1. Normalisatie : Indicatorscore / normalisatiefactor (impact per wereldbewoner)

→ Omrekening van indicatoren in dimensieloze en genormaliseerde resultaten

2. Weging: Genormaliseerde score X wegingsfactor (die het gepercipieerde relatieve belang van 
de verschillende indicatoren weergeeft; bepaald door enquêtes en aangepast voor de 
robuustheid van de impact-indicator)

→ Som van de verschillende gewogen indicatoren tot één score

AGGREGATIE
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HIËRARCHISCHE STRUCTUUR

Component Element GebouwMateriaal

SCORE SCOREEPD’s
Environmental Product Declarations, zie verder
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DATA

Building material
manufacturers

Generic data:
ECOINVENT
Version 3.6

Specific data:
B-EPDs

DATA
Zoveel mogelijk afgestemd met 

de Belgische bouwcontext
Beschikbaar in TOTEM sinds

oktober 2020
www.b-epd.be

http://www.b-epd.be/
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• Environmental Product 
Declarations
• Verklaringen van de milieuprestaties

van materialen
→ Gestandardiseerde documenten

→ Gebaseerd op LCA

→ Milieu-indicatoren voor een specifiek materiaal 
(dikte, verpakking...) of eventueel gezamenlijk

→ Objectief, quantitatief, eenduidig
en wetenschappelijk gefundeerd

→ Verificatie (erkend door de SPF)  

→ Inschrijving in de databank

DATA
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Een Europees kader, aangepast aan de 
Belgische context:

→ Energetische mix

→ Transportgegevens

→ Scenario’s van levenseinde

DATA
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• FE: Referentie-eenheid voor het uitdrukken van de milieu-
effecten, maakt vergelijking mogelijk van 
gebouwen/bouwelementen met vergelijkbare prestaties (! U-
waarde, draagvermogen, akoestische prestaties ...!)

• Voor de materialen:

• m² voor de vlakke elementen (vloer, muur, raam, dak)

• m voor lineaire elementen (balk, kolom, latei, vensterbank)

• Per stuk voor een deur,…

• Voor gebouwen: m² bruto vloeroppervlakte

• Aanbevolen meetconventie: 

• Buitenafmetingen (zoals bij EPB) 

• Omdat het makkelijker is dan een conventie, axiale 
afmetingen van bouwelementen (meer nauwkeurige
resultaten, BIM)

FUNCTIONELE EENHEID
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ENERGIEVERBRUIK TIJDENS DE GEBRUIKSFASE

→ Vereenvoudigde berekeningen met 

standaardwaarden

∟ Transmissieverliezen:

∕ U-waarde en warmteverliesoppervlakten

∟ Ventilatieverliezen (gebouw):

∕ Gebaseerd op een verwarmd volume en 

standaardwaarden voor luchtdichtheid

→ In de toekomst (gepland voor 2022):

∟ Toevoeging van technische installaties

∟ Optie om een berekend prestatieniveau uit EPB 

te importeren
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Transmissie- en ventilatieverliezen

(Um × Atot + V × ntot × 0,36) × DDeq

ηdistr × ηem × ηcontrol
× EIheating

ENERGIEVERBRUIK

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

17 environmental
impacts of heating

Heat los surface

Heated building volume
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LEVENSDUUR

∟ TOTEM: levensduur van een gebouw

= 60 jaar

∕ Theoretische levensduur van de structuur en 

voornaamste elementen

∕ Standaard periode voor de berekening van 

het vervangen van elementen en 

componenten

∕ Effecten van vervangingen in aanmerking 

genomen in module B (gebruik)

c

c



45

Levensduur van elementen in de TOTEM methodologie

LEVENSDUUR

Funderingen – balken en kolommen – lintelen - dorpels
Structurele wanden
Vloeren
Daken

0 20 30 > 60

Deuren en ramen (zonweringen)
Niet-dragende binnenmuren (met lichte of zware structuur)
Regenwatersystemen

Technische installaties

Levensduur (jaren)
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Levensduur van componenten in de TOTEM methodologie

LEVENSDUUR

Structurele materialen / ruwbouw,  isolatie in een holte
of geraamte, vloer- en/of dakisolatie, membranen, 
aluminium schrijnwerk, …

Buitenisolatie + crepi, schrijnwerk ramen (PVC of behandeld hout), 
pleisterwerken, isolatie van de leidingen, vezelcementplaten, …

0 10 20 30 40 >60 

Metalen of kunststof gevelbekleding, behandeld hout, zonwering, 
beglazing, buitendeuren, vloerbedekking, dakbedekking, enz. 

Liften en installaties

Tapijten en linoleums

Schilderwerken en behangpapier

15
Levensduur (jaren)
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• Vervanging van elementen/componenten 
met een levensduur van minder dan 60 
jaar
• Elementen vervangen tijdens de levenscyclus → impact 

vermenigvuldigd

• Aantal vervangingen = (levensduur gebouw (60 
jaar)/levensduur element of onderdeel) - 1 (eerste 
installatie) 

• Sperperiode = aantal jaren vóór het einde van de 
levensduur van het gebouw waarbinnen vervangingen niet 
zullen plaatsvinden. 
Hiërarchie materiaal > Component > Gebouw

• voorbeelden : 

• Raam met een levensduur van 20 jaar: (60/20) - 1 = 2 
→ 1 vervanging in jaar 20 en 1 vervanging in jaar 40 

• Raam met een levensduur van 25 jaar: (60/25) – 1 = 1,4
→ 1 vervanging in jaar 25, vervanging in jaar 50 hangt af
van de sperperdiode.

LEVENSDUUR
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• Niet wijzigbaar

• Resultaten zijn gevoelig aan de levensduur

• Voor meer informatie over de levensduren die zijn 
toegekend aan de verschillende materialen:

• Brochure « Levensduren van materialen in TOTEM »

• Beschikbaar voor download op de TOTEM-website
https://www.totem-building.be

• Rubriek « documentatie » op de startpagina

LEVENSDUUR

https://www.totem-building.be/
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∟ Eerste stap om rekening te houden 

met circulariteit en renovatie in 

TOTEM

Status

Levenscyclusfasen die worden meegenomen

Productie Transport Bouw Gebruik
Levens-
einde

Nieuw X X X X X

Herbruikt ex situ -* X X X X

Herbruikt in situ -* - X X X

Bestaand -* - - X X

Gesloopt - - - - X

CIRCULARITEIT (VEREENVOUDIGDE METHODE)

*Houdt wel rekening met de 
negatieve impact gelinkt aan de 
opname van biogene koolstof.
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• Kwalitatieve beoordeling van 
het omkeerbaarheidspotentieel 
van verbindingen:
• Niveau van omkeerbaarheid

• 4 aanvullende criteria

CIRCULARITEIT EN OMKEERBAARHEID
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• Functionaliteiten: 

• Uitbreiding bibliotheek > HVAC, …

• Link met EPB

• BIM en import-formats (XSD, XML)

TOEKOMSTIGE ONTWIKKELINGEN
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• Maar ook: 

• Verbetering van de kwaliteit van de gegevens / resultaten

• Specifieke studie over biogebaseerde materialen

• Benchmarking: analyse en voorbereiding van een kader

• Regelgeving

TOEKOMSTIGE ONTWIKKELINGEN
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Heeft u nog

• vragen?

• opmerkingen? 

• suggesties? 

DISCUSSIE
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Verloop van de opleiding

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

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

• 14:15 – 15:00 : Module 3 – TOTEM in de praktijk

• 15:00 – 15:15 : Pauze

• 15:15 – 17:00 : Atelier 

PLANNING



Update 02/2022

TOTEM OPLEIDING
MODULE 3: Praktische voorstelling van de tool
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WWW.TOTEM-BUILDING.BE

STARTPAGINA

http://www.totem-building.be/


61

AANMELDEN
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STARTPAGINA NA AANMELDEN
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BIBLIOTHEEK
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BIBLIOTHEEK
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BIBLIOTHEEK
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BIBLIOTHEEK
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BIBLIOTHEEK
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• Generieke componenten
• Afkomstig uit de Ecoinvent-databank

• Ruime keuze

• Specifieke componenten
• Sinds oktober 2020

• Afkomstig van EPD’s (www.b-epd.be)

• Integratie van nieuwe/herberekende EPD's in juli 2021

• Herkenbaar aan het “wereldbol”-icoon

BIBLIOTHEEK

Building material 
manufacturers

Generic 
data:

ECOINVENT

Specific
data:

B-EPDs

DATA

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

+
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MODELLEREN

+
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MODELLEREN

Modelleren van de geometrie van gebouwen
➔ Gebouw

➔ Elementen (geometrie)

Modellering van de samenstelling van de elementen

Analyse van de resultaten



75

MODELLEREN
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MODELLEREN

1 2 3 4 5
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MODELLEREN
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MODELLEER EEN ELEMENT
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MODELLEER EEN ELEMENT
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MODELLEER EEN ELEMENT



82

MODELLEER EEN ELEMENT
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MODELLEER EEN ELEMENT
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MODELLEER EEN ELEMENT
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MODELLEER EEN GEBOUW
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→ Hoe berekenen?
→ Som van de vloeroppervlakken van elk niveau in het gebouw, 

gemeten tussen de buitenzijden van de buitenmuren.

→ Verwarmde en onverwarmde ruimtes (kelders, garage, zolder, 
werkplaats ...)

→ Ruimtes met een minimale vrije hoogte van 2,20m

→ Inclusief trappen, liften, technische schachten en vloeropeningen
≤ 4 m²

→ Nut? 
→ Referentieoppervlak voor alle resultaten op gebouwniveau.

BRUTO VLOEROPPERVLAKTE
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EVALUEER EEN ELEMENT



95

EVALUEER EEN ELEMENT
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EVALUEER EEN ELEMENT
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Kopiëren naar
klembord

EVALUEER EEN ELEMENT
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EVALUEER EEN ELEMENT
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Filter op 
levenscyclusfase

Exporteer naar Excel of 
naar klembord

EVALUEER EEN ELEMENT
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EVALUEER EEN ELEMENT

Aanvullende parameters die het 
opgesplitst gebruik van energie
beschrijven: hernieuwbare en 
niet-hernieuwbare primaire 

energie
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EVALUEER EEN ELEMENT
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= De milieu-impact van een project verminderen (- ≥ 20%)

• Voorontwerp
• Afbraak en heropbouw, of renovatie?

• Type constructiesysteem / aard van materialen

• Energetische prestaties, volumetrie

• Uitvoeringsdossier
• Keuze van niveau van energetische performantie: isolatiewaarde (in de toekomst: ook de 

keuze van technieken)

• Materiaalkeuzes en bevestigingsmethodes die nog niet werden vastgelegd in het 
voorontwerp

• (!) Vergelijken met ‘andere’ gelijkaardige prestaties
• Brandwerendheid, stabiliteit

• Benodigde ruimte, bebouwde oppervlakte

VERGELIJKEN EN OPTIMALISEREN
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Context:

• Eengezinswoning

• 3 gevels

• 2 verdiepingen

• Bruto vloeroppervlakte van 125,5m²

• Constructiejaar 1960

• Niet geïsoleerd

Vragen: 

➔ Energetische renovatie (ingrijpend) of nieuwbouw? 

➔ Wat is het verschil in milieu-impact?

VERGELIJKEN EN OPTIMALISEREN - VOORBEELD
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Focus op 1 element: Buitenmuur

VERGELIJKEN EN OPTIMALISEREN - VOORBEELD
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Focus op 1 element: Buitenmuur → 5 scenario’s

VERGELIJKEN EN OPTIMALISEREN - VOORBEELD

Afbraak van de bestaande gevelsteen en 

toevoeging van een nieuwe isolatie (14cm 

PUR) + nieuwe gevelsteen

Nieuwe spouwmuur met 

14cm PUR-isolatie

Bestaande spouwmuur met 

nieuwe isolatie (4cm PUR)

1. Lichte renovatie 2. Zware renovatie 3. Herbouw (nieuw)

4. Zware renovatie + 

hergebruik ex-situ van de 

gevelsteen

5. Herbouw + hergebruik 

ex-situ van de gevelsteen 

en dragend 

binnenspouwblad

Dezelfde vergelijking uitvoeren voor alle andere elementen van het gebouw
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✓ “Energie-impact” (groen) vermindert wanneer isolatie wordt 

toegevoegd.

✓ “Materiaal-impact” (rood) vermeerdert wanneer nieuw 

materiaal wordt toegevoegd.

✓ Ondanks de toevoeging van nieuwe materialen neemt de 

totale impact af (door aanzienlijke afname energie-impact).

✓ Scenario’s met hergebruik (4 en 5) zijn het meest 

interessant! Maar het moet natuurlijk realiseerbaar zijn!

✓ Hergebruik: 

✓ Scenario 4 scoort 19% lager dan scenario 2

✓ Scenario 5 scoort 32% lager dan scenario 3

2
1 3

4 5

Focus op 1 element: Buitenmuur → 5 scenario’s → Vergelijking op elementniveau

VERGELIJKEN EN OPTIMALISEREN - VOORBEELD
Dit is een illustratief voorbeeld en mag niet veralgemeend worden!
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✓ “Energie-impact” (groen) vermindert wanneer isolatie wordt 

toegevoegd.

✓ “Materiaal-impact” (rood) vermeerdert wanneer nieuw materiaal 

wordt toegevoegd.

✓ Ondanks de toevoeging van nieuwe materialen neemt de totale 

impact af (door aanzienlijke afname energie-impact).

→ Totale impactreductie van +/- 60% mogelijk ten opzichte van de 

bestaande situatie

→ Verdere impactreductie is mogelijk door de keuze van de materialen.

-48% -36%

2

1

3

Vergelijking op gebouwniveau

VERGELIJKEN EN OPTIMALISEREN - VOORBEELD
Dit is een illustratief voorbeeld en mag niet veralgemeend worden!



117

Impact per levenscyclusfase: Impact per milieu-indicator:

Belangrijkste bijdragen: energieverbruik en opwarming van de aarde

Vergelijking op gebouwniveau

VERGELIJKEN EN OPTIMALISEREN - VOORBEELD
Dit is een illustratief voorbeeld en mag niet veralgemeend worden!
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-15%

-20%

Vergelijking op gebouwniveau

✓Het gebruik van hergebruikte 
materialen leidt tot een 
aanzienlijke vermindering van 
de milieueffecten (> productie 
vermeden).

✓Hergebruikte materialen in het 
voorbeeld:

• Gevelsteen
• Tegels
• Keramische tegels (vloer)
• Profielen (ramen en buitendeuren)

VERGELIJKEN EN OPTIMALISEREN - VOORBEELD
Dit is een illustratief voorbeeld en mag niet veralgemeend worden!
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EXTRA INFORMATIE

Helpdesk
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VOORSCHRIJVEN

Bron: https://www.ovam.be/materiaalprestatie-gebouwen-0
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EXTRA INFORMATIE
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Verloop van de opleiding

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

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

• 14:15 – 15:00 : Module 3 – TOTEM in de praktijk

• 15:00 – 15:15 : Pauze

• 15:15 – 17:00 : Atelier 

PLANNING
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BEDANKT!

ELKE MEEX

OVAM

AFDELING AFVALSTOFFEN- & MATERIALENBELEID

MAGALI DEPROOST

SERVICE PUBLIC DE WALLONIE

DIRECTION DU DÉVELOPPEMENT DURABLE

SOPHIE BRONCHART & KASPER DENAYER

LEEFMILIEU BRUSSEL

DIVISIE ENERGIE, LUCHT, KLIMAAT & DUURZAME GEBOUWEN


